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Om Luft,eii i Smwidetll 

llerede i lange Aarrskker liar der fra Tid til anden af 
' A *forslcjellige Chemikere vme t  foretaget Expt?rimenGr i 

den Hens@ at sfudere Forholdene. ved den atmosphariske 
Lufts .Absorbtion af de Vsdsker, '.hvormQd den i Naturen 
kommer i €hiring, men dot er dog f0rst i deseneste Bar, 
at dette Spprrgsmaal liar, varet  d o r t  til Gjenstand for mere 
ohfattendo Undersggelser, hvad angaar Sprvandet i 'de aabne . 
Have: Rigtignok foreligger der ogsaa fia .sldre 'Pido+ en- 
kelte Opgaver ores Sammensstning og Msngden' af den .i ' 
Spr~andet~ oplgste. Luft, men disse ere for det Meste bundne 
til nogle ganske ' f e  Puncter af Kysterne,' og der, hvor 
ForsBgene ogsaa omfatte Vandpl:prvef fra -det aabhec Hav, 
er der ofte 'saameget a t  .indvende mod Materialets Indsam- 
ling og Opbevaring, at man, selv OF Intet maatte v a r e . a t '  
udsstte paa Methodeine til' dots Unders&else, ikke kunde 
ssette disse i Klasse med ' de mod vbre Tiders .fuldkomaere . 
Hjaelpemidler Udfsrte Observatjoner. ' ' 

Baw sadedes' vort Kjendslmb til Fordelinge;l.,af Luf- 
ten i Verdensbavene specielt for de storg P y b s  Vedkommende 

..lige til de senaste 'Am ma . siges at  hnve vmret meget 
.mangelfuldt, da maa .Grunden hertil sprges i de inange,Van- 
skeligheder; som inan allevegne mprder, naar man vil'under- 
s0ge dime 'Sp~rgsmml. ' Hvor det gjjsldor at bostemme 
Sammens&niiigep ' af den atmosph&ske Luft, giver Lyftens 
Letbevaegelighed l te t  til af Undersprgelser udfprrto paa f a .  
Puncter a t  s1u;tte til den hole Atmosphkre, hvad der imid- 
lertid ikke er Anledning: til for Sprvandets Vedkommende. , 

*Der fordrer Havenes 1a.ngt .ringere 'Bevsgelighed et "stirre 
Anta1 Obsepyationer, idet .der her maa . s'tilles meget stren- 
gere Fordringel: til den geogafiske Udbredning. Enten 
maatte alts&. Vandpr~ver hjemfprres fra fjbrne ic'mvande, 
saaledes at  de bed en laongcre Tids Henstand udsatte for  
dlehaande ' fremmed Indvirkning kunde bliv6 alddes ubrug- 
Bare,' eller Andytikeren inruttte, udsat for alle & Wlerppcjr, 
som et Bkibs ' Bevagelser medforer for videnskabelige ' Un- 
do.rsprgelser, forsage bedst lnuligt at udfme .sine Observatio- 
ner ombord. 'Men selv mar  der hos mange Cliemikerefra 
s ldre  Tider kan have vrtiret Interesse for ved Undersprgel- 

.. .Deq norske 'Nordhavsoxpeditiot,. Torneo : Chomi. 

I, O n  the' Air hi Sea-Water: 

xperimeuts have long since been instituted, fiom time I E. to time, by divers chemists, with the object of invkti- 
gating the absorptim of atmospheric air by the fluids with 
which in the course of nature it' comes in contact; but.hot 
till of late yeal's has this phenomenon been made the subject 
of * exlinustive treatment in its relatidn 'to ogean-+atey. 
True, there. do exist comparatively early statements respecb 
ing ,the amount and .composition of. the air' pr,esent in sei: 
water, 'but  the great. majority of such are confined. to a 
very few coastal localities; and when., as. was sometiaes the ' 
case, ' the .samples of sea-watei- examined hsd been d r a h  
fiom the open sea, * the ' mode of collecting 'and' preserving 
them &s frequently so open'ta objection that, even assuni-. 
ing -the methods adopted for their .examination' to have 
been in 'pvery respbct trustworthy, these eG1y experiments 
will not bear comp:irisoh. with kdose of mode? 'kite, per- 
formed with the far.  supesior apparatus since devised. 

Our, knowlodge therefore, till but R few years. since, 
Bf thy distribution of ais in'. .ocean-&ter, myst be. said 
to have continued .very imperfect; and the reason is . 
found in the u b e r o u s  difficulties oveqwhere .encountered. 
wheli prqceeding to ilivestigate so intricate a subject. From 

' tlie great mobility of the,atmospherb, experiments in a few. 
localities only will suffice. to deteimine tho general coiu- 
position of air;' put  with sea-water. the w e '  is different. 
Water being far 'less fluid than air, :many observations 
are obviously .I needed, since tkie F;1ertt&t importance 
must. be attached to g e b p a p b c d  position. Hence, sm- . 
ples of sea-water had to be' brought' home frop distaut 
regions, dnd id that case, by being d o \ \ d . '  to stand over. 
for d comparatively long period, lek exposed to , h l l  manner.' 

' of disturbing influences ; or the observations were' taken on 
boyd, aiid experiments performed to  the best of. the ma- 
lyst's ability, in spito of. t i e  numerous drawbatkks .'entailed 
by 'the motion of the vessel. But, though many of the 
Qadier chemists would, when.& sea; no doubt have felt an 
interest in contributing to solve. the problem o f  the distri- 

' bution of ai$' in: the water of the' oceap, tip$ almost ixiva- 
, .  . .  
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a 
ser pas Reiser a t  giw. Bidrag til Losningen af Sp~rgs- 
nimlet ou Fordelingeri af Luftea. i Havet, da har Anledr 
ningen 'dertil nesten bestandis manglet. Forst .ved de ,i 
de senere Tider 'hyppigt udsendte Espeditioner, livormed 

' der har varet givet Cheinikere Anledning til a t  medfolge, 
har det v a e k t  muligt mere detailleret a t  studere disse Ting. 

'. Ved disse E,xpeditioriy liar Formaalet udelukkende veret 
, videnskalj'elig Vndersergelse af Havet, og der 1&, derfor 

med Hensyn paa, Udrustningen altid vsret  lagt uegen Vind 
paa red hensigtsmessige Foranstaltninger og .omhyggelige 
Forbefedelser a t  fremme dette Formaal 'saa meget sbm 

, muligt,. og det er derfor klart, a t  disse. Expeditioner ma 
have ?en stprrste Betydnink * for den chemiske Undersogclse 
af Havene speccielt, hvor Talen er o w  smdanne Obserchio- 
ner, .der ligesorh . Bestemmelsel. af Gasarterne jkke taale 
Opsattelse, riiep nodyendigvis man udforgs oieblikkelig efter 
a t  Vadpr&en  er erst: ' Saaledes maa aabenbart de under 
.disse Omstzndigheder udferrte Observationer faa sterrst V&& 
hvor det dreier sig om at skaffe Oplysninger om Gasarterne 
i Sovandet, . udenat det dog dqf'or ' vi1 f i d e s  paa . urette 
Plads her at give en ko1.t Oversigt .ogsaa over de 'herover 
udfwte. aeldro . Unciersigelser. 

' De tidligste " TJndersprgelser, der mi i '  bekjendt ere 
gjorte over Luften i Sovandet,' udfortes i 1838' 'af Frkmy 
paa nogle'Vandpr@ver, Ger oves et Aa.r forud vare bleveii 
optagne,.p& den franske.Expedition med 'La Bonjte' i 1836 
og 37. Vandproverne bestode dels af Ooerfladevand, dels 
af Vand fra forskjellige Dyb* indtil 450 franske Favne. og 
vare optagne med et  a! Biot opfuniet Apparat.2 

. .  . .  . .  

Ye? . Analysen. hf den udkogte Gas absorberede Frkmy 
Kulsyren med Kalilud og $uistoffet med Phosphor. 'Resul- 
taterne ansaaes allerede af Frhmy selv: for &nalidelige og 
de staa saa bestemt i Strid med allb nyere ,hgiyelser ,  at 
man med temmelig stor Sikkerhed. k& antage, at det lahge 
Tidsrum lnellem .\. andprosernes 0sning , og dores Vnderso- 
gelse. har bjort dem f'uldstsndig , ubrugbare. . .  . .  

I 1843 udforte Morren3 nogle Undersogelser af Over- 
flylevmdet ved SaintrMalo narlnest i den H e m i d  at paa-. 
vise Sollysets Indflydelse paa den relative Sammensstning 
af den af Vandet absorberede Luft. Han kom i denHen- 
seen&' til det Pesultat, at Surstofmaengdep fandtes s&rst 
og Kulsyremoanbden lnindst ved klart Soflys, hvorimod om-. 
vendt . Surstofmsngden fandtes mjndst og K4syremmgden 
stprst ved morkt overskyet veir .  Vandproverne underwg- 
tes ikke paa Stedet, 'men sendtes til Rennes,' hvor de af 
Morren udkogtes i Kolber paa 4.6 Litre. Den udkogte Gas 
lededes gjennem I(autsc%uklednipg over i en Flaske, hvori 
Gasarterne' opsamledes over \'and. 'Ved Analysen ,a€ Gaseh 
anvendte han til Absorbtion af Kdlsyren Kalilud og for- 

' ' Compt. rend. 6,- Ul( i .  
Pogg. Ann. 37 - 410. 

%,Afi'n. Chim. 'Phys. [3] - '12 - 5 .  

riably lacked the mc&s, Kot till cheinists had been .'sent 
out  on the nuinerous Expeditions dispatched* of late years 
to all quarters of the globe, was it possible.'to study this 
subject in detail. The sole object of such Expeditions hav- 
ing been the scientific investigation of the ocean, they were 
naturally fitted out with the greatest possible care, being 
furnished with the latest and most improved apparatus, 
and every necessary aid and appli'ance. It is obvious, 
therefore, that these Expeditions 'must .largely. contribute 
to our chemical knowledge of tlie .oceaiL, more particu-' 
larlg with regard to observations which, like the deter- 
mination of gasoous bodieb, will not brook delay, but 
must be taken immediately the sample of water has been 
drawn. Hence, veiy great weight should be at tkhed to 

, observatious instituted under Sucli circumstances, viz. those 
that relate to the deterinination of gaseous bo'clies in sea- 
water. It 'will not, ~iowever, be out ot  place, briefly to notice 
some of the earlier observations undertaken with that ob- 
ject in view, 

. .  
The earliest exl)eriments, so far as I ani awarej relatr 

ing to the air in sea-water, were instituted in 1838, by 
FrBmy:' with saniples of water drawn more than a year 
befose on the French Expedition with the 'Bonite,' in 1886 
and '1837. .These samples of water consisted partly of sw-, 
face-water, .partly of water froin varioys cleptlis, ti&' p e a k  

. est being. 460 French fathoms ; and were ,collected. with an 

' .  .When analysing tlie gas driven off, t& ' carbonic . acid 
was absorbed in a lye of potash, the  oxygen being' con- 
sumed With phosphorus. . But Fr'bmy himself .did not regard 
'as trustwor&y ' the results bf this proces;,; and etliey ~iave 
proved so decidedly at ,variance with those of all later 
observations, that his sampi& of water,, owing to the length 

.of time' for which .they had. been preserved previous to 
examination, had. no doubt become utterly . worthless for 

I n  _ .  1843, Morrena instituted 'a .sefies. of experiments, 
* with surfme-water, near St. Malo, ,chiefly. with the object 
of determining the influence of solar light on' the 'compo- 
sition of the ai; 'absorbe? . by sea-water. H e  found the pro- 

. portion of 'oxygen to be greatest, and that of carbonic acid 
least, in bright weather ; wherew $he proportion of oxygen 
was least, apd that of carbonic acid greatest, with a. dark; 
cloudy sky. 'The sariiples of water were not examined 
on tlie;spot, but taken to Rennes, 'apd 'there boiled by 
Morren! ifi matrasses containing, 4.5 litre. . The gas driven 
off during tho' process was , conducted . .thrhugh a caou- 
'tsbhouc' tube into a phial,. and there ' collected over 
water. w h e n  an'alysing the gas, Morieh 'useh a lye of: 

apparatus deviskd by Biot;' , .  

eup4rimental purposes. . .  

* Compt. rend. ti, p. I (i10. 
' Pogg. hnn.  3'7, 1). 416. ' . , 

Ann. C h i m  Phyk [3]; 12, p. r). 
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bpmdte'  Surstdfgasen iued orerskydende Vandstof. Han. 
brugte &.pa her soni Sp&rrevadske Vand, som p& For- 
haaid .car mzcttct med Luft, og det k h  saaledes ikke for- 

'hmdre, a t  de Itesultnter, han erholdt; vise temmelig betyde- 
l i p .  AfiTigelser. Surstofinangden' varierer saaledes fra 39.5 
til 31.0 og udgjar i Middel 34.7 Ol0'af den sallilede Surstof- 
Kvdstofmangde, inedelis deiine varierer inelleiii 20.0 ~g 
30.5 og i Middel udgjar' 24.5 CC. pr. Litre af &et .udko@e . 
T7anc.l. sou ' 1ia.h beraf ser, svarer den hiidlere Sd-stofpro- 
,cent meget nprie med det af Bunsen' senere for destilleret 
Vand opstillede Tal, hvbrimod de Tal, MoiTeii opfprrer so@ 
Udtryk i ~ r  , den sa.~iil~de.Surstof-Kvalstofin~engde, ingen nai- ' 
agtig fixeiet .Betydniiig have, da han intetsteds angirer 
den 'Barometerstand og Temperatus, hvortil h d i  liar. redu-, 
c e k t  sine Gasvolui!iina. 

Kogle Aar seneie i 1846 gjenoptog Lewvyl Moi-rens 
yndersagelser pan' nogle Vandpraver, soin han ~ s t e .  ved 
'Langrune i, Kordost ifor Sainb&falo, og anvendte for at 
kunnb sammenligne sine Resultater .med Morrens naiagtig 
&en af in.m besltrevne Arbeidsmethode. Hans Itesultatey 
yise ogsan, 'naar man tager Hensyn til, at Vandprprverne 
all0 skrivc sig f r i  , sammo"Sted, ikke ubetydelige .om end 
meget inindse Afvigelsei, soul ' han li'gesom Morren tilskri- 
. ~ e r  Sollysets Indflydelse. Surstofniaengden varier hos ham 
fra 35.4 til 32.4 og udgjm i Midde133.6 O / "  af. de? samledo 
8urstof-Kvals tof in~i i~~e,  soin gjenneinsnitlig belaber sig til 
17.3 CC. pr. * Litre og ikke 'overskridor Grmdserne 18.9 
og .l6.3: Heller ilelre Lewy liar imrmere fixwet Betydnia- 
gen af de, opfavte Gasvolumina. ' Der har forrosten i hans 
Tabel indsneget sig ineningsforvirrende Regnefeil, sow har 
givet Anledning til, a t  lian or bleven misforstmet. 

I 1831 har' endridere A. Hayess .offentliggjort nogle 
>:dtaleIser om Fordeljngen'. af Luftcn i Splvandet dog udbn 
at. rcdfaie sine' Originalobserv'atioiier. Ifprlie ham findes i 
Vand frn stprrre Dyb altid en betragtelig mindre ' Mangde 
Surst.of end i. Overfladevandet,. en Regel, som overalt .holdt 
st ik saavel i den liede soin telnpererede Zone, nmr und- 
tages i 'Golfstrammen,' 1i;;or .' den stmke Bewgelse i Van- 
det kunde. antages . ai forstyire $en alinindelige ,Ligevagt. ' 

' ~ a p  fandt ogsaa ofter .+&me en betytelig stprrre Surstof- 
mmqclc. i Ocerfladevnndet. 

I 1865 udfprrte if: F. Pisanis nogle Uuflersogelser af 
Salteiie i Overflacjevandet ved Bujuk-Dkrb og bestkmtb saw 
tidig . .  de i TTwidet. indelioldte- Gasarter. Resultaterne findes 
samincnstillede i' nehenstqaende Tabel, hyor Volumet er 
reducerat til  0 0  og 76Cimm Tryk og pdtrykt so? CC. pr. 
Litre Vand. 

Arm. Clrim. Phys. [3] - 17. Ann. Chem. Pliarm. : iP - 326. 

' 
' Sillim. Amcr. Jouru. [z'] - 11 - 241. 
* Conipt. rend. 41 - 532. 

potash for absorbing the . .carbonic acid, tind consumed 
the oxygen with a surplus of liydsogen. Here, too, the 
confining fluid \vas water, previously saturatFd . witb air ; 
and lieiice i t  is not surprising,. that the .results obtained 
should., have , bee? found to vary considerably. : Thus, , for 

. instance! the amount: of oxygen vaiies between 39.5 and 
., and 31.0 per cent, tlic mean proportion being 34.7 of the total 

aiiiouiit ' of 0xyge.h and nitrogen ; while the latter r&es 
from 20.0 t o  .36.5, ' gi&g a ;noan 'proportioh' of .2d.C1~ 
'per litre. T4e n!ean Gercentage of oxygen.agrees, therefore! 
very closely with. the proportion afterwaTds found by Bun- 

: sen for. distidled ' mater; & m a s  no definite importance 
&n he attached to Morren's figures repceseuting tho total 
amount of oxygen and 'nitrogen, since that observer does 
not anywhere state to what temperature and atmospherk 
possure lie had reduced the 'volume of. the gas. 
' Soine years after, in 1846, L'ewy' repeated Morren's 
experiments, ivitli . samples of water drawn a t ,  Lapgsune, ' 
north-east of SainbMslo, adoptihg, the better . to coinpase 

. his results with those of Morren, precisely the same mode: 
of operation. The results obtaihed by this' chemist, see- 
ing, that the sainples . of iyater were a11 of them ,from 
the: same locality, vary; too, considerably, though 'by' no 
.meails 'to the same extoiit! - di ich  lie, in common with Rlor; 
ren, a,scribes to the. ipfluence of solar liglit; Tile amount 
of oxygen ranges froq 36.4 io  '32.4-83.6 pe? cent, being 
the inem proportion of tho. total .amount .of oxygen and 
nitrogen,. which averages 17.3"' per litre, having in no 
cnse passed the limits 18.9'and 1G.3. Lewy, too,* omits 
to give the i c t + s  {etennining the volume, of the gas. 

I Moreover, divers ' perplexing errors, have 'slipped into his 
Table; and hence 'he has been misunderstood by some. 
' I n  '1 851, A. HayesP 'Ijublished a pa@r on the  di$tri-' 
bution of ai,r iu scta--\<nter, without however embodying his 
original observations. According ta the observations . of 
that chemist, ' the amount of oxygen in water drawn from' 
great depths is always. apprbciably less tlian that in surface- . 
lyater, a' rule which holds good for all seas both of the 
'torrid and the teinperate zones, with the exception of the 
Gulf Strean,.  where the strong. curKent m y  b i  suiposed 
to exert a disturbing influence.' After n heavy gale of 
ivind, too, .the proportion of oiygqn in .the shrface-water,. , 
.was found to be niucli greater. 

h.1855, kt. F. Pisauis. instituted a series df observa- 
' tions near Hujuk-DBrB o'n the Gal& ih surface-water; ' a d  
also deterniined tho 'gaseous' bodies it containdd. Eis 
,results are given in the following .T;Lhle, t~ie wlum 
being reducbd to a temperature. of O o  and a pressure of 

. .  

. 

' 7GOmm, expressed in cubic centiluetres per litre.. 

Ann. Chiin. Phgs. (3Jl  I?;  Aim. Chcm. Pharin. 58, p. 3%. 
* Sillim. Ambr. Jourii. [2], 11, p:.%it. 
* Compt. 'y-d.' 41 1' 11. 532. 
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a .' o + N pr. Litre 

I Aaiet 1869 udgik fra England Porcupineexpeditio- 
nen, ' hvor der'  fo j  fsrste Gang foruden de svrige vjdenska- 
belige Arbeider' ogsaa . foresloges udfsrt mere omfattenie 
chepiske Undersigelser. Man besluttede her a t  benytte 

'den . udmzerkede Anledning til ved talrige' Fors& saavel 
med 'Oveifladevand som Vand fra stprrre Dyb at skaffe sig 
,Oplysning om de 'Fluctuationer,' som optrkde saavel i de 
absolute som relative MEcngder af .de i Ss&~det opleste 
Gasarter. Forat  'undgaa de Feil, som nwlvendigiis maatte 
indsnige sig,, naar de til Gasanalyser bqsteinte Vandprever 
opbevaredes i , lcengere Tid fOr KnderSc3gelsen, bestemte man 
sig her for den Udvei at foretqe Gasanalyserne ombdrd. 
Til Optagelse af de frlt 'sterre Dyb stammende Vandprmer 
'benyttedes 'en meget simpel Vandhenter' bestaaende af en 
hul Metalcylinder ' med letbeveeielige opadslaaende Kegle- 
ventiler, et Apparat, hvis Paalideliglred senwe Undersergelser 

'giver Anledning .til a t  betvivle. . Udkogningen og Opsam- 
lingewaf Gasarterne foretoges i dt Vzsentligt som ved i3e 
tidligere beskreirlle Forsprg, og anvendees under Apalysed til 
Absorbtion af Kulsyre og Surstof Kalihydsat og pyrogal- 
lussur kal i .  . Det siger sig selv,. a! cle pas: denne Majde 
erholdte Resnltater maitto.. vceie belreftede med meget be- 
tydelige Observationsfeil, Jivad der ogsaa tydeligst vises af 
de store Afvigelser mellem de af forskjellige .Observatorer 
efter denne :Fremgangsmaa.de udf0rte Bestemmelser. . Som 
Udtryk : fof Salpmensdningen af 'den af Overfladerandet 
udkogte Luft. fandt nemlig. he tre Chemikere, som paa de 
t re  Togter, livori denne Expedition deltes, efter' hinanden 
udfrrrte de chemiske Arbeider, fdgende Tal ; ]  

' 

TV. L. Carpenter , ,. , . 31.6 0 mod 68.4 N. 
Hunter . ;. , ., . . . . 36.4' - 0 - 63.6 - h? 
I?. Herbert Carpenter . . . 30.5 - 0 - 69.5 1 N. 

Dette er kun de af de enkelte Observationer udle- 
dede Middelvardi'er, men, som man sey, er allerede Afvi- 
gelseme. mellem disse overmaade store, medens de enkelte 
Bestemmelser, som ikke findes opfprrte, varieyer mellelu 
langt videre Graendser. Saaledes opfwcs som Ydergraend- 
ser for Variationerne af. Surstofmengden i 0;erfiadcvanclet 
Naximum 45.3 06 Miuimum'14.0 af den samlede Gas- 
msngde, Kulsyren iberegnet. 

Porcupineexpeditionens Chomikere ansaa 'selv sine lte- 
sultnter upaalidelige, .dog mindre pna .Grund af Mangler 
ved Arbeidsmkmderne, 'end fordi den af dem benyttede 
Pandhenter tillod Undvigelsen af den Luft, som de m k e  
kunde udvjkle sig, naar Vandet fi*a de~.stmre Dyb naaede 
op til det ved Overfladen herskende mindre Tryk. I h  tog 
f6hesten sin Tilflugt ogsaa t i l  andre Midler for at forklare. 

Proc. Roy. SOC. 18 - 397. 

0 p.ct 31.4 33.2 * 
0 + N =  100 1 Np.ct: 1 68.5 -I 66.8 

I 

I n  the year 1869, the 'Porcupine' Expedition was 
dispatched by the' British Governmnt, and it was now pro- 
posed, for the first time, to institute a series of chemical ex- 
periments on a more comprehensive scJe than any hitherto 
performed. By &dung advantage of this excellent oppor- 
tunity to examine numerous samp,les of sea-water , both 
from the surface and froni great depths, the fluctu%tions 
that occur dike in the absolute and t l e  re la t ive~mounts  
of gaseous bodies in ocean -water might be effectively 
investigated. In order to  guard against the error that 
must necessarily arise when the samples of water are pre- 
served for any length of time previous to examination, it 
was resolved to undertake all analyses of gas.on board. 
F o r  obtaining. samples of water from great depths, a very 
simple instrument was used, consisting of a hollow pe ta l  
cylinder, furnished with conical-shaped valves, opening above, 

' an hpparatus the' trustworthiness of which subsequent ex- 
periments have shown reason to .doubt, The gas was boiled 
out and*-collected by a process gssentidly similar to that 
adopted for the experiments previously described, the car- 
bonic acid. and the oxygen having been absorbed by hyd- 
rate of potash. and pyrogallic acid. As a matter of course, 
very considerable errors of observation woylcl attach to 
results obtained by this method, the best proof of which 
lies in the extent to which the determinations of different 
observers performed by this mode of operation are found 
to  kary. For  instance, the three chemists wlio succe&ively 
acconipanied the Expedition on the three voyages into which 
it. was divided, ex'press the composition of the air boiled 
out of surface-water by the following figures: 

W. L. Carpenter'. . . 31.6 pc t .  0 and 68.4 p.ct. N. 
Hunter . . . . . . 36.4 - 0 - 63.6 a -  N. 
P. Herbert Carpenter . 30.5 - 0 - 69.b - N. 

.These amounts, however, are the mean values deduced 
from the several observations, and yet they vary exceed- 
ingly ; the jndividual determinations, which are not given,' 
must obviously have ranged between far wider limits. Thus, 
the extreme limits bettveen which the amount of oxygen' 
was found to varf in surface-water, is stated to have been 
45.3 (maximum) and 14.0 (minimum) per cent of the total 
amount of gas, including the carbonic acid. 

. The chemists who accompained the 'Porcupine' Ex- 
pedition did not even themselves regard the results obtained 
as trustworthy, less however on the ground of possible 
clefects in the modas of operation, than because the. the ap- 
pFatus  used for collecting the water admits of the escape 
of air which, 'in their opiiion, may be liberated on water 
drawn from great depths reacliing the surface, where the atmos- 

. I  

- 

* Proc. Roy, SOC. 18, p. 397. 
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de obserrerede stoye Afvigelser. s:ialedes tilskrevrs stzrke 
Bevqelser af Havoverfladen enten ved. Storme eller paa 
anden Naade den Evne at forsge Swstofma?ngden og for- 
ringe Kulsyremzngden, ligesom rigt Dyreliv ogs'aa tilskre- 
ves en nieget stor Indflydelse paa Samniensxtningen af den 
i Smvandet opleste Luft. 

I 1871 udgik atter igjen,denne Gang fra Tyskland 
en Expedition til 'Undersegelse nf 0sterspren, , hvoriiiea soin 
Chemiker fulgte Ur. 0. ,Iscobsen. Med Resultaterne af 
de fia de tidligere Expeditioner hidrercnde Gasbestcinnirlser 
.for 0 i e  besluttede han sig l irerkei for den en; eller den 
anden af de ved Bonitc eller Porcupineexpeditionen anvcndte 
Fiemgangsmaader inen slog ind pan en Middolvei, den eneste,. 
som i dettc 1:ilfdde kunde Sore til paalidelige Resulhter. 

Ban. delte UndersGgelserrie si to Dele og udfidrte deh 
uopsrcttelige Del ai dem nenilig Gasarterncs Udkogning 
strax, medens lmn, indseende Umu1igl;eden' af at udfrare til- 
fredsstillende Gasanalyser oiubord pan et Fartei i 'aaben 

. So, opsatte deres' naxinere, Undersegelse til Hjemkonisten. 
' Desr:cr:rre gav Mangelen af dn til Optagelse af Dyb'rands- 

prever egnet 'p,aalidelig .Vaiidhcnter Anledning til, at det , 

Iste AarS Udbytte af denne Expedition for Gasannlysernes 
Bedkomniencle reducerede sig til Mot og b u t  Indsamling af * 

den Erfnring, soni senere slrulde komnie., til Anvendelse ved . 
det Aaret cftcr Soretngne Togt i Nordseen. Manglerno 
ved den pan Porcupineexp~ditionen ' benyttede Vandhenter 
hnvde neinlig b e v q e t  ,lacobsen til ogsaa til 0sniug af de: 
fop Gakinalyser bcsteiiite Va,ndprsver a t  benytte * en Vand- 
henter, der nedsmikedes I fyldt iiied Luf t .  Naar nu Alipa- 
rirtet i Dybet aabnedes, abioi-beredes under det der her- 

. skende' storo Tryk momcntant en Del af: den' .nedbragte ' 
atinosph~riske Lui't, hrorved de p a  disse Vtmdfiro~ei. ud- 
forte Gasimalyser. blere san up:dideligc, at der ikke en- 
gang vaxdigedes dem . & 'Offentliggjwelse. 

. De p m  Osters~togtct i 1871 in,d&rastede Erfapifiger, . 
muliggjorde det. imidlcrtifi for Jacobsen red en omhyg&lig 
Forberedelse til den i 1372' foretrgie Expedition i Nord- . 
soen at overvindc ell& onigaa de Vanskelighoder, som, h v d e  
. bevirket Manglerno red de iiaa Porcupineexpeditionen foso- 
tagnc Undersogelser, og det lykltedesbarn deiine'Gang som 
Resultat -if sine, Asbcider at offentliggjjrare- en Afliandling,' 
soin giver en Rzkke af yore Tiders Fordringor s'tl.engt til- 
fredsstiUendc Oplysiiinger on1 Lnften i sevandet.. Til op- 
tagelse af de til Gasantdyser bestemto V a n d p p ~ e r  fi.a Dy- 
.bet tjente pan Sords~togtet  6t af Dr. H. A. Meyer angivet 
Appar:it2 bcstaaende af dn tung &fctalcylindcrj soul ved 
Udlrasning i det bestcmte Dy1) faldt lied over. to vel islebne 
konisle .Veptiler, og .dervdd afspaerred,o det inellem disse 

Ann. Chem. Pharm. l(i7 - 1 ; Jtthrcubericht der Cominission zur 
wissenschaftlichon Untersuchung dor deutschen Rleeie in Kid ,  1 S'i2 
-7.i - 45. 

e Jaliresbokicht der Comniihion zur ~~~iesenscl~aftliclieii Untcrsuch- 
ung der dcutschcn Necre 'in ikol 1872-73 - 6. 

plieric pressure is less:, But they. had recourse -td otlier 
means whereby to explain the great differences observed, 
ascribing to the state of. violent agitation into which tlic 
surface of the ocean is tlkown by heavy storms, or to SQUE 

dther adequate cwse, the ability of increasing the propoftion 
of oxygen and dikinishin'g th t  of carbonic .acid; an asuud- 
ance of aninla1 life, too, was believed to exert very i r e a t  
influence on tlir. composition of the air absorbed in sea-wator. 

for the investigation of the Baltic, Dr. 0. J'acobsen accom- 
panying i t  as chemist. ' Warned ' by the .  unsatisfactory 

. results of former gas-analyses,. he resolved, to adopt neither 
of the methods resorted to an the 'Bmite' and 'Porcupine' 
Expeditions, but rathpr to take a middle course, which 
indei?d ~ield but the only prospect of iucdess. 

,e Accordink$, he divided his ,observations. , Experiments 
admitting of no delay, such as boiling off tlie gai, were 
perfol:med i t  once, wliereas all analyses of. gas, impossible 
as it -is found to .operate' satisfactorily on board a v e s d '  
in the 'open sea, were deferred till his return home. Un- 
fortunately, "tlie want, sf a trustwortliy apparatus for COI- 

lecting samples of water. .from p e a t  depths, confined the 
results obtained on tho first voyage of the Expedition, 

' a s  rega;ds analyses of gas, to the incre acquisition of 
experienco, which, 'Iioyever , there \\.as ample. oppor- 

' tunity of applying on the crhise undertaken the following 
year in tho North Sea.' The defective construction of tho 
instrument ,employed for collecting water 'on tlie "Porcp- 
pihe' Ppedi t ion had induced ,Jacobscii to inalte.. us0 .of a,ii 
apparatus which, even when drawing water . .  for gas-mal- 
yses, was sunk full of air. ,_h;owj on opening this a l p -  
ratus at the fequired depth, some portion of the air. i t  
contains will, by reason of tlie g r k t  pressure, be monienl ~ 

tarily absorbed; and hence all analyses of 'gas with such 
shnples of wzuter proved to that extent 'defective as to be 
not even deemed. worthy of publication. 

Meanwhile, taking ad\;aihge ' of the experience ac- 
quired in 1871 on the oruise' in the Baltic, Dr. Jacobsen 
succeeded, after careful preparation to meet the roquire- 
meuts of the Expedition undertaken in 1'872 to the North 
Sea, in surmountin'g os evading the difficulties experionced 
on the 'Porcupine' Expedition, and wa.s enabled, as tlie result 
of I& labqurs, to publish a treatise 1 on tG air present i n  sea- 

' wa+ter reoording h. series of eminently snkitisfactory yesults. 
For collecting saniples of water wherewith to undertake anal: 
yses of gas irr.water from the bottom, or  from gr0a.t depths, 
an apparatus, describe? by Dr. H. A. MQJW, w,zs*made use 
of. on the, cruise in the Sor th  Sea.g It consists of a heavy 
mota1 cylinder, wlii~h, at the required deptll, will drop down 
on two accurately fitted conical val~es, cutting off ,211 com- 

In  1871, an Expedition was despatcfied from tiermany ' 

Ariu. Cheni. 1'lia;lm. l(i7; p. 1 ; Jnhresbericht der Cominission zur 
\~issenschaftliclieii Untersuchung der deutschen Moore in Kicl, 1872 

Jahrcsbcricht der Commission xbr \\,isseiischttftlic~ien Untorsuch- 
-7:11 11.' 4:L 

hng.der dcutschen Bleere iu Kid ,  1h72-73, p. 5. 
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beliggende Vandlag. Vdlmningen foregik enten ved Appa- 
ratets Anslag mod Bunden eller i intermedircre Dyb ved 
et  langs Linen nedsrenket Lod. 

Ved Uddrivelsen af de i Vandet bidelioldte Gasarter 
anvendte Jacobsen Bunsens Piincip. idet Vandet kogtes i 

munication with the owtside water. The detachment Itas 
effected either by the instrument striking the bottom, br, 
a t  intermediate depths, by running a weight down thg line. 

For expelling the gas contained in the water, Jacob- 
sen made choice, of Bunsen's method, boiling the water in. 

e t  ved 'Varrddamp frembragt Vacuum, og construerede, i 
Forbindelse med Dr. H. Behrens i dette 0iemed et Appb 
rpt,' som i Simpelhed og Paalidelighed Intet lader. tilbage 
at oriske. + .  Apparatet; som findes afbildet i Figur 1, har 
af Jacobsen faaet fralgende 'Beskrivelse : 

Fig. 1. 

a vacuum created by steam; and to meet the requirements 
of this process, he devised, 'with the assistanho of Dr. H. 
Bdirens, an apparatus which in trustworthiness and sinl- 
plicity of construction leaves nothing to be desired. This 
ap])aratus, of; which a .drawing 'is , .  given in Fig. '1, Dr. 
Jacobsen has described as .follows: - 
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"Die Siedekug81 a liiuft in ihrem untctren Theil in 
oin starliwandiges, , geriau cyfindrisclies Glasrohr ius, wel- 
chcs unten .nigeschmolzen,' aber bei G mit einer soitlichen 
O e h u n g  versehen ist. Je naclidem diese 0,effnung bis 
unter den Ka~~tscli~!ki)fropfein d hinabgedruckt oder bis ' in 
seine Durchbohruqg heraufgezogen wird, ist die Siedekugel 
init dum Innern des . Wasserkolbens in T'erbindung. oder 
gegen dassglbe abgeschlossen. Das Glasrahr .muss sicli in 
der glatten Durclibohruhg des Kautschukpfropfens mit i e ib -  
un[r auf- und niederb,ewgen. diese .Iteibung dnrf aber 
nidht so , stark. sein, ;vie die zwischen d e n  Pfropfen und, 
deni cylindrischeii .Koibenhals. 1st einmh ein ' fehlerfreier 
Pfropfkn a h  vulkanisirtelu Kautschuk don Glastheileu des 
Apparates auf das Sorgffiltigste ' angepasst, 90 kan diese Ven- 
tilrorriclitung unbegrenzt lange lienuzt werden, ohne von 
ihrer vijlligen Zwrerliissigkeit einzubiissen. 

?as Gassnnimelrohr b ist durcli ein kurzes Eautscliuk- 
rorcl!en niit der Siedekugel rcrbunden und zwischen die 
federnden Arme des inessiiigenen HalterSJ' eingeklenimt. Das 
untere Ende dieses Halters tragt eine weit s tkkere Iilam- 
iiier, deren Korkfiitterung dukch die st.archo Schraube e sehr 
fest um das Rolir der Siedeki$el gepresst' wird, so dass 
man, a m  ' ubtdren Tlieil des Halters anfassehd, Siedekugel 
und' Samnielrolir ii! ' doni K:iutscIiukpfropfen n.uf- und' nie- 
dekcliiebcn und dnniit die Oeffnung c beliebig verlogen 
kann. 

Der Raiuninlia.lt der Siedekugel botrdgt etwas melir 
als das Doppelte ron dem Volu1ue11, urn welchcs sich die 
auszukocheiide Wassermenp 'beini Ery+innen auf '100 0 

:iusdehnt: , d .  

Bei der Benutzyig des Apparates fiillt man zunllchst 
die schori iin Pfropfen steckende und in den Halter einge- 

' klqmmtc' Siedekugel au ra  Hiilfte init Wasser und schiebt 
den Pfropfen iiber clio seitlikhe ocffnung. Man fiillt nun 
die Kocldhscke. durch eiii . bis auf ihren Boden. reichendes 
Gummirohr direct nus ~leiii Scliiipfappnrat his , aum Ueber- 
laufeii niit deni auszukoclienden IVasser und setzt, n?chdom 
die Oeffnung c bis eben unter den liautsc1iukl)fropfeii ver- 

.sclioben ist, diesen sehr Sest in den Hnls der Kochfiasche 
%lit .man nun die Siedekugel bis zur Herstellung 

des Yerschlusses in die Holie, so 'entsteht dadurcli in *der 
Koclifiasclie ein Itleines Vacuum, in' welches sofort. Gi1S- 

blIisqlieii &us clem' IV psser aufsteigen. Es ivird dndurcli 
R a m i  geschafft fur die Ausdehnung( irelche d i s  oft sehr 
kalte Wasser . sclion in doll ersten Augenblicken durch die 
hiiherc Temperatur ' der ningebendeu Luft erfiihrt, Man 
fiigt nun (15s Samlnelrollr an, iiber dessen beide En,cleri 
vorher kurze Gumiiiirohren gezogen I sind,'"stQlt die *Koch- 
flasclie in ein Wpsserbad, erliitzt das Wisser in der Sie- 
dekugel durcli eine darunter ':mgebrnclite \Veingeistfia.nimo 
und' orliiilt ' os iin Sieden, bis man der vollstandigen Aus- 
treibung. der Luft nus dem Sanimehohr gewiss 'soin kann. 
I n  dem Augenblick, in' welchem inan mit der rechtm H,bd 
die Flamme entfernt, .kneift man. init del. linkem. .das .Elide 
'des. oberen, .GummiroL*s zu! rerscldiesst es .dasauf ,durcli 
' Hineinsteckon der - abgerundeten Spitz? eines passenden 
Glasst!ibcliens und schmilzt sofort h i  g at. . 

9 

.. oin: 

*'l)ie Siedckugel a liiuft in ihrem nnteren Theil in 

ches unten zugeschniolzen, aber bei c mit siner seitlichen 
. Oeffnung rerselien ist. J e  nachdein diese Oeffnung bis 

ein stark\vanrliges, genau cynlindrisches Glasrohr aus, wel- 

unter den liautschukpfropfen d hinabgedruckt oder bis in 
seino Durchbohlwng Iierauf&zogen wird, kt pie Siedekugel. 
init dein Innern ' des Wasserliolbens in Verbindung oder 
gegen dasselbe abgeschlossen. Das Glasrohr k s s  sic11 in 
der glatten Durchbohrung des Kautschukpfropfens init Reib- 

'ung' auf- , k d  . niederbewegen,' * dieso lteibung darf ' aber 
nicht so stark sein, wie die zwisclien dem Pfropfen und 
dein cylindrischen I<ol&ihals. 1st .einmal ein fehlerfreier 
Pfropfen aus vulkapisirteni I<autischuk den Glastheilen des 
Appara.t@s auf das Sorgfdtigste angepasst, so ban diese TTen- 
tilvorrichtung . d e g r e n z t  lango benutzt werde'n, ollne von 
ihrer rolligen Zuhdassigkeit eirizubiissen. 

Dns C;assammelrohr b ist durch kin kurzcs Kautschuk- 
rolirclien init der Siedekukel verbunden und xwischen die 

. federnden 'A~ine des niessingenen, Halters j'ein j i ek l e~u t .  Das 
untere 'Ende dieses Ealters t r s t  oihe we'it starkere K h n -  

' mer, deren Korkfiitteiwng durch die staxke Schr&be e s Q h  
fest, um dns, ltolir der Siedekugel gepresst' wird, so dass 
inan, ani 'unterii 'Yhcil d'es Halters anfassend, Siedekukel 
'und Sainnielrplir in dein Kautscdukpfropfen . auf- und nie-' 
' derschiebcii.' uiid d m i t  die "Oeffnu,ng c beliebig verlegen 
' kinn. 

Der -Rauinihlialt der Siedekugel betriigt etwas nielir 
nls d:is 7)oppelte von dem Voiqnien, uni welches sich. die 
auszukochende Wassermengc beiin Elviiriiien nuf 100 0 ' 

aiisdchn t. . . . .  
Bei der Bcnutzung des ,Apparat,es fullt inan zundchst 

, dii: sclion i m ,  l'fropfen steckende und in den Hqlter . einge- 
klenimtc' Siedekugel zur 'Hiilfte . mit Wasscr und schiebt , 

den Pfroifen iiber 'die seitliche Oefinuni. Man fullt nun 
die Koolifiasche durch ein bis .auf ihren Boden roichendes 
Gummirolir direct a.us dem Schijp&.pp&*at bis Zuni Ueber- 
laufen nlit dein ausxukochendun Wasser und set& Iiachdein 
die Oeffnung c his eben, untpr den Kautschukpfropf'en vei- 
schobeu ist, * diesen. sehr fest in den Hal5 der KochAasche 
ein. Xielit ma11 nun die Sikdekugel bis zur Herstellung 
des T~~cYschlusses in die. Holie, i o  . entsteht aadurch in dor 
Iiochflasche eiii kleines Nacuum, in welghes sofort Gas- 
bliischen. aus dciii Wassor. aufsteigen. Es wird dadurch 

. Rauni geschdt  fur die Ausdehnung, welclre. das oft seiir 
kalte Wasser ' sclion in den ersten Augenblicken durcli die 
hiihere Teinpratur der umgebenden Luft exfkhrt. Man 
fiigt nun das Saminelrohr an, iiber dessen beide Enden 
vorhcr lturze G uriiniirijlpx gezogen sind, stellt die Koch- 
flasche in ein Wassetbah, 6rliitz't; das' Wasscr. in der Siode- 
kugel durch eino darunter miebrachte W eingeistfiamme 
und erlilllt es jrn. Sioden, bis inan der vollstiindigen Aus- 
tl'eibung der Luft aus depi Sainmelrohr gewiss sein kannl 
Xn doin Augeriblick! in ,  welchem '.man 'init der rechten' Hand 
die Fbmme . .  entfernt, kneift man luit der linken, das .$nde 
des obaren G-ummiroln-s' iu ,  verscbliesst es d m b f  durc4 
Hinoinstecken der abgerundeten Spitze eines passenden 
Gl'asstiibchcns nnd . sclimilzt sofort bei g ab. 
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Nachdem' nun die Oe5urig. c bis eben, unter. den. 
Pfropfen hinabgeschoben ist, wird das' Wasserbad erwarmt 
und der I n h d t  des Kolbeps in heftigem Sieden .erhalten. 
Nach einiger Zeit jiat sich im oberen Theil des Kolben: 
halses ein freier Raum gebildet, in welchen die Ilainpf- 
blasen .mit Qeriusch hineinsclhagen. Man bringt durch 
Entfernen der Warmequello oder 'durch kurzos Heraushe- . 
ben des Apparates aus dein Wasserbade das Wasser aus 
der Siedckugel in .den Kolben. zurii,ck und wiederholt clieses' 
Ervlrmen und fheilweise 'Abkuhlen 'des ' l<olbcnhalses' rioch 
zweimal, wodurch binnen verhiiltnissmiissig kurzer Zeit eine 
sellr +ollstandige Austreibung der Luft bewirkt wird. 

E s  ist' sehr leicht, schliesslich .das Wasser bis zur 
yollstiindigen Anfiillung der Siedekugel ' steigen ku lassen, 
worauf man ':durch Aufziehen . deiselbeu den Verschluss her- 
stellt und d& Sammelrohr nun auch bei ' h  abschmilzt. 

Das .Sammeln der Qase mittelst dieses Apparates 
mhchte auch bei ziemlich stark .bewegtel. See keine Schyie- 
rigkeit. . 

Gmviihnlich' wurden 900 CC Wasser zur Auskoch- 
ung verwendct." 
' Ved H j d p .  af dette Apparat ir!dsmeltede Jacobsen 
p+ Nords~togtet  .73 Luftpr~ver ,  som eher Hjemkonisten 

'analyseredes efter' Bunsens Metliodc, idet Kulsyren [jernedes 
, med Kali og ' Surst'oEet bestemtes ved Forbrspding med' 
overskydende Vandstof. Han sammenstiller sine Resultafer 
i.'en Taljc.1, hvor hah i Modsztning til d e  tidligbre Forfat- 
tere betragter den kulsyrefrie Luft og Kulsyren hvcr for 
sig, sadedes beregnes Surstof og Kvlelstofmaengderne son1 
Procenter af den kulsyrefrie Luft, der opi'ores som CC pr. 
Litre udkogt Vand yeduceret til 0" 09 760mm Tryk.. If0lge 
denne. Tabel. hersker der en ganske mlerkelig gjennemferrt 

, Ensartetked i Sammensdningen af den Luft, (er er  ud- 
drevet af de Vandpraver, som have befundet sig under 
samme physikalske E'orholde, saa.1edes ligger Surstofproccn- 
ten. i ,alle de 24 'Luftpr~ver,  som stanime. fra Overflade- 
vandet, tiltpods for at de skrive sig fra meget forskjellige 
Localiteter, mellem de meget snayre'Grlendser af 34.14 og 
33.64; og naar derine Overensstemmelse ikke i samme U c k r i k -  
ning er, fundet at gaa igjen i de dybere Lag, da bar dette 
sin Forklaring i ,  en ujevn Circulation. Naar Surstofmanp 
den .overilt i Dybet'er. funden lig eller noget mindre end 
i Oierfiaden, da kan det i;el ikke vlere tvivkomt, at detfe 
skri.iver sig frs*Surstoffets Fdrbrug til Oxydstion af de i .  

' Sprvandet forekommende oiganiske, Plante- og Dyrerester 
* saint til Srbdyrenes Aandeproces, saaledes som det iif Ja- 

cobsen udtales med fprlgende Ord : ' .''Der Zusammenhmg 
dieses: Unterschiedes ist leicbt .zU deuten. . Inadem schwere- 
ren'. Wasser, welclies ,obne erheblicje Beimischung aus hohe- 

Naar jeg her overttlt har anvcndt deme Jacobscns Freinstillings. 
rnaade og ifglge denne .omregnet de o?lhc Forfirttcres gpgaver, hvor 
Qasmaengdeme overalt *ere fremstillcde .soin Procenter af dcn yam- 
lede S u r s t o f - K ~ a 3 1 s t o f - K u ~ s ~ r e ~ ~ n ~ ~ e l  'da vi1 Grundon hertil freingaa 
af min senere Afhandling UOin Kulsyren i Sflvandet." 

Nachdem nun die Oehui ig  c ' bis eben unter deu 
Pfropfen hjnabgeschobeii .ist. wird das Wasserbad' erwiirint 
und der Einhalt des Kolbens in licftigem Sieden erhalten. 
Nach einiger Zeit liat sicli im oberen Theil des Ko16en- 
halses ein freier Rauiii gebildet. iii welchen die Dampf-. 
blasen init Gerausch hineinschgcii. ?$Ian briiigt durch 
Entfdrnen der Wiirmequelle oder durch kuiws  Heraushe- 
ben dzs Apparates aus dein Wasserbade das Wasser aus 
der Siedekugel in den Kolben zuruik und wiederholt dieses 
Erwamien. und theilweise Abkuhlen des Kolbenhalses noch 
zweimal. wodurch binnen rerhiiltnissmassig kurzcr Zeit Line 
sehr vollstiindige 'Austreibung der Luft be\\-irkt wird. 

Es . ist sehr leicht, schliesslich das Wasser bis zur 
vollstandigen Anfiillung der Siedekugel steigen zu lassen, 
worauf man durch Aufzicheii derselbeii den Verschluss her- 
stellt und das Sainiiielrohr nun auch bei h absclimilzt. 

Das Sanimelii der Qase inittelst dieses Apparates 
machte aucli bei ziemlich stark bewegter See keine Schwie- 
rigkeit. 

Gewohnlicli wurden 900 CC. Wasser zur Ausltoch- 
ung rerwendet." 

With tliis apparatus <Jacobsen collected on the cruise 
in the Kortli Sea T3 samples of air. which. after the return 
of the Expedition. were annlysed by. Bunsen's ' method. 
potash being used for absorbing the carbohic acid. and I 
the oxygen. conspined with a surplus of hydrogen. His '  
results are set forth in a Table, where. rerersing the 
custoin of earlier authors, lie' refers separately to  the 
carbonic acid hnd tlre air Srce froiii that body;' thus. 
for instance, the respective amounts of oxygen and ni- 
trogen will be found computed as percentages of the air 
free from carbonic acid. which is given in cc. per litre 
of the water examined, reduce& to 'n temperature of 0" 
and a pressure of 760"". According to this Table, a truly 
reinarkable uniformity prevails . in tlie compositibn of the 
air expelled. from samples of sea-water which have been 
exposed to the same physical influences ; thus, for instance, 
the.percenLtge of oxygen in the 24 snmplcs of air derived 
from surface-water, was found, notwitllstsnding the collectibn 
of the latter in tvihely different localities, to range between 
the. exceedingly narrow limits of 34.14 2nd 33.64; and 
thougli .equal agreement does not extend to the deeper- 
lying strata, this may . be accounted ' for by irregular- 
ity of circulation. That the amount of oxygeii a t  tlie bot- 
tom. or in great depths, should'.inrariably prove equal to, 
or some\tliat less than, that at the surface. is a phenom- 
QLlOn t he ,  cause of which must unquestionably 'be as- 
cribed. to thi! consumption of that gas in t h o  oxidation 
of organic reinailis. and for the supiiort of the res- 

lbl'he reason that induced inc to adopt exclusively ,lacobsen's mode 
of rej)rcseritation, and by the standard of that process t o  recoinputo tlie 
results of earlier observers, 3110 ilwarinbly give the proportions of. 
the gases determined as percentages of the total ani&uit .of oxygen, 
nitpogen, and carbonic acid, will appear i n  my next Xenioir on tlie 
carbonic acid present in sea-water. 
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ren Schichten. sehr lange in der Tiefe verweilt, wird oline 
geniigenden Ersatz fortwiilireud Sauerstoff verbrauclit zur 
Oxydation der im Wasser und Ijesonders alii Meeresgrusde 
Jrorhandenen oxy'dirbarcn Stofle, - in ~vnhrscl~einlich weit 
untergeordneteui Grade auch dnrcli die Athniung der Tlliere." 

Men de herved foranl6digede Afvigelser ere ikke . iiieget 
,.store, idet Surstofprocenten, bortseet fra nogle faa Und- 
tagelser, liggor induluttet nielleni 30 og 34, saaledes at  
deb som Eegcl .aftager imd Dybet. 

Jacobsens Observhtioner,. der vare udfgrte under de 
me'st forskj'elligartede Omskndiglie?er, vise ogsaa paa det 
Besteiuteste; a t  de 'tidligere gjorte Antagelser, on1 at  Sol- 
lyset og Storinene eller .i det Hele 'taget de meteorologiske 
Forholde skulde spill6 nogen frcmtiEdende ltalle ligeororfor 
den relative Sammensstning af Overfiadorandsluften, vam 
fuldstt&lig 'ubcgundede, i ethvert Fald vise de store Over-, . 
ensstenimelser, at djsse Pactorers Indflydolso Maatte were 
nieget ringe. 

wed Hepsyn paa den absolute Mrengde af ,den .Luft, 
der indeholdes i de fra forsltjelligd Dyb optagne Vand- 
prcavec, 'da viscr den sig a t .  tihp3 med Dybet, noget der 
iniidlertid let lader sig forlrlare ved Teniperaturens Aftagen 
me2 Dybet, d e n  at  det er fornodent a t  tade sin Tilflugt 
til 'de store Tqk. Der blcG ogsaa pas' Poniwaniaexpedi- 
tionen for 'at bevise Urigtigliedon af den tidligere paa flere 
Steder udtalte For,modning, oin at  LuQgehaiten i d6 store, 
Dyb 'skuldc staa .i .$'orhold til -det i e r  lierskende stcarre 
Tryk, foretaget speciellc 'Experinicnter med en .af Dr.' 
Bohrens. og J-?cobsen construGret Vandlienter af Kautschk.  
Denne saimpenkleintes' fgrst niest inuligt, hvorpaa den sidste 
Rest Luft u'ddrews af  den'ved Hjdp afKviks~lv,  06 ned- 
sgnkedcs .derefter fuldstandig lufttdui og lufttzt  igjenlukket. 
F0rst i Dybot w d  Apparatcts Anslag niocl Bun$ aabnedes 
det, .udspsndtes og 'fyldtes. ined Vaud, l ivorpa det atter 
lufttzet igjenlukket og *fyldt mod Vand @om til Over- 
fladen. D.et vistc sig altiil, at de .mod dette Apparat op- 
tagno Vandprprvdr ikke .indelioldt mere Luft, ond. de ved 
Vaadprgvens Teniperatur kunde holde apbs t  under' dinin- ' 
deligt Atmosplizretryk. At dette maatte v&re saa, kunde 
man allerede r w e  berettiget til at slutte af nogle 'Fors~g ,  
som AimC' i 1843 udfortc. Han anvendto .e t  i . d e n  one 
.Ende .aabcnt. Glurcar, som nedsatnkedes fyldt med .Kvilc-' 
s0lv 'og i det 'besteiute Uyb venhtes oqkriug, hvorred Kvik- 
solvet , i  Glasrgret delvis erstittedes, af Vand pa, en saadan 
Maade, a t  iet te a.fsp.!zerredes sf Kv$s$vet! der optogbs .&f 
en nedenunder a.nbragt passonde Beliolder. Son1 Regultat 
af. de ined detto Apparnt 'udfprrte Forsgg udtalte Aimd de$ 
Sats, at 'den Nangde Luft, solu indelioldtes i en bestenlt 
Naongde' S ~ v a n d ,  i alle Dyb var meget. nax den bmmo. 

. 

. 

' Ann. Chim. Phis. [3] - 7 - 4!)7. ' Pogg. Ann. 30 - 412. 
Don norsko h'ordlinvsoxpoditiou. Tornou : Chomi. 

piratory process in marine animals, as stated by 'Dr. Ja- 
cobsen in ' the following words: "Der Znsarnweuliang 
dieses l7ntersch;edes ist leiclit zu douten. In .dem schwerergn 
Wasser, ivelclics oline erlhliclle.  Beiinischung aus hoheren 
Scliicliten selir .lange .in der Tiefe Cerweilt,, wird' oline ge- 
niigenden Ersatz ' fortwahrend ,Sauerstoff verbraucht zur 
,Oxgdation der ini Wasser und ' besonders ain Meoresgrunde 
vorliandenen osydirbnren 'Stoffe, - in wahrsclieirilich wcit 

' unter@ordneteni Grade aucli durcli die htliinung der Thiere." 
$ut the diflerences thus. occasioned are not vorf great, 

siiice the percentage of, oxygen, with but few exceptions, 
ranges from .30 * 34, as a rule .diininisIiing witli the 
depth. 

circumstances thc most diyerse, furnish incoutestible proof, 
that tlie. views of earlier autliors! according to whioh the 
effoct of solar liglit and storms, ' or indeed meteorological 
inflieiice geiierd1y, was assimed to play an important part 
in modifying tlle bornposition of' t h e  air in surface-wat(tr, 
were wliolly unfoun3ed; nay, the extent to which the results 
based o n  tha t  hppotllesjs' are found to  .vary, will of' itself 

As regards the absolutb amount of air containea in 
sauplcs of \\rater collected from different strata, this' is found 
to increase.,witli tlie depth, - a fact sufficiently obGous from 
tlie temperature dinlinishing as the depth increases, without 
needing to sock ab explanation ' iir the gIYX%tQP, pressure. 
And with the object of showing that the proportion of air 
presdnt in sea-water at gredt depths, is . not, as .assumed 
by some, t6 any appreciable extent dependcut on the 
greater pressure prevailing there, a special sories of -ex- 
perilnents was instituted on the LPoinerania' Espeditibn; 
w'ith an apparatus for collecting. water' c o i h y c t e d  of 
caoutscliouc by Drs. Belirens and Jacobsen. This instru- 
inent was h s t  pressed flat, and then. sunk, after tlie air still 
rernai~iing in it 'had been e.xpellud by means of m&cury, . 
perfectly air-tight. On its striking the bottom, i t  opdned and 
filled with water, after ~vhicli i t  ajpin closed, and was then 
brought up to the surface, air-tight as before. The samples 

. of water collected' in this appa ra tuwere  never found to . 
contain more air than would be absorbed, with the same 
temperature, a t  the surface, That such inust .be tlic, case, 
.tlierc' &.s indeed reason to infer from the experiments 
instituted by' Aiinh' in 1843. , Ail& made us6 bf a ilass 
tube, which, open at the upper extreniity, WBS sunk full' 
of mercury,. and at tlie required depth inverted, c a w .  
ing part of tho  mercnry in .tlm tub0 to be replaced by * 

wv,ater, in swh ina.1iuer tha't thG * mercury! Rowing into a 
.receiver proper size rtnd shape, preventcd its esc.ape. 
As tlig result of the experiineqts performed with this in- 
strument, Ainii! .ventured td asume, tliat t1k proportion of 
air containod in s given quantity .of sea-water, is ,jt 
depths very nearly the same. 

Moreover, Jscobsen's observations, instituted under . 

' sliow the conipirative: insignifionncc of such factors. 

* *  

* h. Cliini. P h p  [:I], 7, p. 4!)7; Pogg. Ann. 90, p. 412. 
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. I Aaret 1873 udgik atter fra England en Expe+tion, 
Challengerey)editionen, som i e t  Tidsruin af 3 .Aar sknlde 
u~,~lerssge .baade' de zquatoride Og antarktiskc Farv%nde. 
Med denne Expedition fulgte .som Chemiker J .  P. Bu- 
chanan, som besluttede. sig til a t  anvende de pas Fonierania- 
eipeditionen benyttede BKetlioder og Apparater saa godt 
'som uden Modifikationer. Resultaterne af hans 'linder- 
ssgelser ere, saavidt jeg vcd, endnu ikke offentliggjorte i 
sine Enkeltlieder, medens der dog .er gjort nogle foidsbige 
Meddelelser,. livorefter man vi1 kunne dame  sig et Be- 
greb old de Slutninger, hvortil llans Observationer ville fsre. 

Ran finder 1, a$ SurstofinzngJeni-. i 'Oyerfladevandet 
varierer mellem 33 og 35 " l o  af den samlede Surstof- 

. Kvzlstofmaxgde, saalede5 at den stsrste.Ma?ngde er fundet 
(baade relativt og absolut) i .Vandprover 0ste i Naerlieden 
af den sydlige Polarcirkel og don mindste i Pasatvind- 
egnene.. Hvad augaar de under Oveidhden liggende Lag, 
da liar han observerct det ma$kelige Factum, at Surstof- 
proceuten aftager nedovel. indtil' e t  Dyb ' af 300 Favne, hror 
den o p h a r  et  Minimum for atter igjen a t  stige, saaledes 
som det fremgaar af-fdgende Tabkl. ' . 

Om den absolute Mten&e af de af hans Vandprsrer 
udkogte Gasarter findes paa dette Sted Intet, livorimdd 
der senere er bleyen offent1iggjol;t fslgende Tabel 2. 

I Nz.  I __ 
11.26 i . 11.75 I 0.49 . 

--_._ 
I 11.71 I 1.92 0.2 I 

13.00 ' 13.45 :I + 0.45 L I. _.L__ - 
13.10 i 14.90 0.90 .* 
'13.82 ' 15.00 1 .  i.14 

14.37 i 15.40 I 1.03 
- - __ 

, .  

Hermed' er  i KorthGd iengi re t  det Vigtigste af de. 
til Dato fremkomne Bidrag til Lssningen af S&rgsmaalet 
.om Luften i Sprvandet. . 

I Vaaren 1876 da !nfiil i Xorge var beskjEftiget med 
Udrustningen af den Expedition. son1 var beslvttet udsendt 
€or i Sommermmnederne af Aarene 1876-77 og 78' at 

The Voyage of the 'Challenger.' The 'Btlaiitic+' 2 366. 
Be;. Bed. chcm. G e e .  11 - 410. 

In the. ;rear 1873, another Expeditioli was dispatched. 
from England, wit11 H. R4. S. 'C.liallenger,' its object being 
the investigation, during a'i)erio,d of' 3 years, both of tlie 
Equatorial and the Antarctic Seas. As chemist to this Expe- 
dition, had been secured tlie services s f  ,I. Y.,Buclianan, wlio 
resolved to adopt; tlie metliods and apparatus employed 
on tlie 'Pomer&-i' Exlydition, almost without inoclifica- 
tion. The results of his labours are"not yet, believet 
published in det.ai1; preliniinary papers. liare, Iioweve~, ap- 
peared, from wliicli ' ~ v e  can form sonie general idea -of liis 
results. . .  . Buchanan found tlw proportioir .of' oxygen in surface- 
water to yary.  between 33 and 35 per 'cdnt of the total 
iinount of oxygen and nitrogen ; it was greatest (both re- 
latively aid absolutely) in tlie samples of wh,er d r a h  
near tlie Antarctic Circle, and sindlest in those. collected 
+itliin .the region of the trade winds. As regirds tlie pro- 
portion of oxygen, in water below tlie surface, lie ob- 
served the very .remarkable fact, that i t  generally diniiuslies 
down to a depth of 300 fathoms, where a, ininimum is 
reached! and tlibn 'begins t o  iqcrease, as shown by tlie 
follmving Table. . 

. .  

. .  
' I  ' I . I ! . 1 Great- 

Fathoms.. I * I I i !Dpths. 
I Depth in I. 

EWlisll 1 0 I ?5  1 50 ! 100: 2 0 0  ~ 300' 400 890 1 er 

0 + A- 7 100 ' 3'3.7 33.4 32.2 30.2 33.4 11.4i 15.5 22.61 23.5 
0 1'. ct. I. I i 1 . 1  I I . .  

With respect to tlie absolute amounts of the gases 
+oiled' out. of tlie different samples of water, n o t h g  is 
stated in tlic work allude'cl to, but the.  following Table lias 
since appeared. 

~ . _ _  
609 I 4.24 ~ 14.~6 11.26 11-75 I 0.49 

-----I-'--- ,_-_ -. . . i .~ 
* ! -- 

1200 ,. 3.59 I 13. o I 11.71 . .  11.92 0.21  

1800 
~ , 1.67: 1 . .  6. 9 i 1j.00 i I3;45 0.45 

' .  2400 I 2.41 I 14.60 I 0.90 

I _ _ _ _ l  1-1 ' I  . 
~ .. 

-. _- I 
. .  

I.- I. ~ _ _  

A brief account lias now been giren of what had pre- 
viously been accomplislied as regards. the solution of tlie 
problem presented by tlie air .in sea-water. 
, I n  the spring of 187G, wllen fitting out tlie Norwegian 
Expedition, wliicli had for its object the inve'stigation, 
duriug the summer montlis of 18'76 1877, and, 1878, of 

I Thc Voyage of the 'Challcnger.' The 'Atlmitic,' 2, p. 360. 
Rei.. Bed. chem. Gcs. 11, p'. 41 0. 



11 

undersogb det iiielleiii Sorge, Fmoerne, Island, J an  May en 
og' Spitsbergeii beliggende .Hav, Yare' heller ikke de paa 
den engelskc Cllailengcrexpeditidii udforte *Observatiofier 
offentliggjorte, saaat de Data, der den Gang forelaa, i Rig- 
holdiglied paa ingen Maade kunde saniinenlignes ined dem, 
som nu staa tilRaa.dig1ied. Istcr var det med Hensyn paa 
den geogafislce Udbredning, a t  Observationerne ikke k h d e  
give synhrlg omfaitende Oplysninger, idet det enekte Hav, 
soin endnu 'var grundigt . undersogt, nenilig Nordsoeii, baado 
ined Eensyn  pa:^ Dybde og ovrige physikalske Forholde afveg 
i Lei Gyad fra det 'store Verdenshav,' forsaavidt man kjendte ' 

dct.. Da der forst riu fattct BesluZning, oni a t  der o g s m  .paa 
den norske Kordhavsexpedition skulde .udfprres chcmiske 
Unders0gelser af snmme Ar t  soin p~ de tidligere Expedi- 
tioner, iuaatte ' det derfor 'for Hr. S: Svendsen, hvem ' disse 
Arbeider oprindelig vare overdi-ape, fremstille sig som en 
meget vigtig, ja  inail kiln sige, som den vigtigste Opgare 
a t  tilveiebringe db fornodne Oplysningcr om Gasarterne i 
Sovaiidet, hvad angaar. den Del pf Trerder&iret, soin Korge 
havde paataget sig.. at gjore til Gjonstapipcl for videnskabelig 

, .  Ugdersergelse. Med. Hensyn paa de. Midler, der skulde be- 
.iiyttes til*L0sningcn af deiine 'Opgak: da kuiide Valget af 
disse ikke faldc vanskeligt, da de .  af' Dr. Jacobs'en bcnyt- 
tede &Ictlioder og Apparater stras maatte udpege sis so111 
de hensigtsmsssigste fremfor Alt, hvad der for Resten stod 
t i l .  Raadiglied, selr om iklre Hcnsynet til Xesultaternes. 
Samrneiilignolighed liavcfe gjort deres ' Anvendelse mnskelig.. 
fhendsen besluttede derfor uden &kidificatione? at optage , 

de p a  Poiiieraiiiaexpeditionen benyttede Arbdiclsnletliodcr, 
og v:is det i Hensynde til Expditjoncns Urlrustriiig et  
stort Held, a t  Professor Dr. Jacobsen relvilligen tilbmd' sig 

de til de chciiiiske UndFr&gelser fornodne 
Alqmrater. , 

Det v a ~  dog ikke d l e  de red Pomaraniaexpeditionen 
benyttede Appar?ter,, som ogsna kom til , Anvendelse paa 
den norske Pu'orJlin\~sexpedition, idet man d e r  besluttodo a t  
anvende en af' Capita.in Wille construepet. Vandienter, son1 
ism- i en Henseendc niaatte vme a t  foretmkkc for den 
a{ Rr. H. A. Meyer angivne. Paa denne inaatte nemlig, 
iimr den skulde optage Vandprorer fia interntedisre Dyk, 
Cylinderen udl~ses  ved et langs Linen nedsmnket , Lod, 
som aldeles udelulrkcde Muligheden af paa Linen samtidig 
a t  have anbragt Theim&iietrc d e r  desligef sadedes son1 
det uden inindste UlcJ1;pe kan forencs iued Brugen af Willes 
Vandhenter. 

Willes Vandhenter,. som findes afbildct i , Pig. 2, Cr af 
Opfinderen blevcii beshevet pad ferlgende Maado : . 

' a t  anslcaffe 

e 

. *  

. iiVandprprvcn in'dosluttes i dette Instrument i et  for 
, Pladsens Skyl'd spirolformig . lfmiet ,R0r, der .under K cd- 
firingen i Vandet holdos &bent i begw Ender, saalldos a t ,  
Vandet frit kan. str0mme igjenneni ; nleli' ,mar Instrumentet 
ophalp 'e t  kort Stykke, lnkkesaE$derne af Roret mod to 
Ventilerj. livorved det da i R~r,et' s&ende ,Vand afstsnges 
og. kan bringes OD. 

the sea lying between Norway, the FerBe Islands, Iceland, 
J a n  Mayen, and Spitzbergen, the results of tlie observa- 
tions instituted on the Challenger' Expedition had not yet 
been ' made ' public; and hence the data tlien obtained 
were few coinpared to those, of which we are now *in 
possession. It mas more particularly with respect to 
geogai)hical distribution, that $lie information former ob: 
servations could supply had proved but meagre, inasmucli 
as the. ~ i i l y  ' sea tlioroughly investigated, viz tlic * Ger- 
inan Ocean, \\'as found to differ widely in regard. to depth 
and other physical conditions from tlie Atlmtic  and Pacific, 
so fa;, a t  leist as our knowledge of both may be said 
to extend. Tlie resolution once forined, of instituting on 
tlte Norwegian North-Atlantic Expedition a series of clieln- 
ical experiments similar to 'those pei.formed .on former 
Expeditions, Mr. ,S. SvenJsen, the gentlcmaa on whom tlie 
execution of this ' task \vas to, lnve.  devolved, could not 
but regard as an important, nay the most important, part 
of- his. labours, accurate determinations . of tlie gases pre- 
sent in tliat'traqt of the Atlantic Ocean which tlir! Nor- 
wegian Expedition was to make tlie :subject * of scientific 
investigatiop. ltespccting tlie ,means' ivliereby to solve tliis 
problem, no difficulty could be experienced .in making a 
choice, since Dr. Jacobson's methods and ' apparatus must 
a t  once suggest themselves as by far the .best, even apart 
from tlie consideration, that, for "tlie .better' comparing 
of his results with those obtained, their adoption was desi- 
rable. ' Svendsen, therefore: decided in favouk . of the pro- 
cess - without inodification - resorted to "on the 'Porn- 
crania'. Expedition ; and it was a fortunate concurrence, 
that Professor Jacobsen should kindly volunteer his assist- 
ance in procuring the .various apparatus necessary for the 
chemidal experiments, 

All tlie' apparatus made use of on the iPonierania' 
Expedition, ivere not, ho~vercr, adopted on tlie Norwegian 
North-Atlantic Expedition ; the instrument, for instame, 
employed, to collect water, which, pqticularly in one respect, 
must be held preferable to that described by Dr. H. A. 
Meyer, liad been constructed by Captain C. Wille .R. N. 
When drawing water from 'inturmediat6, depths, the cylin- 
der in tile latter is detaclicd by rurkiiiig a weight doyn 
the line, which precludes .the possibilty of having a ther- 

. mometer, or any other instrument, a.ttached to it, an ad- 
\.&age which may, witlibut the slightest drawback: be 
,combined witIi* Wille's apparatus. 

Willo's instrument for collectivg yater, of which Fig. 2 
' is a.reprcsention, lias been described by the invontor . .  'as 

fOllO\\S :* - 
. i i ~ ~ i o  sainples of' water drawn wit11 this instrunlent are, 

to save space, brought up in a spiral' tube, which, when 
sunk $hrough the water, is kept open at both ends, to adinit 
of the free passage of the fluid; but, on the instrument, 
at the required deptli,, being hauled in a fo<, fathoms, the 
ends of the tube are clos'ed by means of t yo  rx lks , '  and 
the water i t  contains, thus prevented from escaping, .may 
be brouilit *to the sukace. 

s 



Y 
I 

. 

8 . Fig. 2. ' 
. .  0 .  

af naturlig St~rrclsc. . .  
(Ohe-eiglitli qf the Actual .Bizc.) 
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Tegningen fremstiller Instruniehtet lrlar til Nedfiriiig ;. 
Tanipeil af Lodlineii hoses i ~vers te  0iebolt (a) og Loddet 
i den nedre (b): ,Under Nedfiringen lmfter Vandtrykket 
Propellcrne op, 6aa a t  Taggepe i 'Undeihht  af Propel- 
bosset (c) lronimer klar af Taggirne i Muffen, gjeiinem liril- 

.ken Ventilstan&x~ (d)  gamy og om de i k k e  koinnier gaiiske 
.klare, sker P;opellens Omdreining ined Skraaplaneriie, saa. 
a t  Muffen og Ventilstangen 'bliver stanende stille. Naar 
Instrumentet dcriinod under Oplidngeii bevsges'. o p d ,  
d r i k  Vandtrykkt?t Propellerne ned, de adreies rundt den 
ariden Vei og tager Mufieriie mod sig: T7entilst~iigerne, 
der ikke kau dreie s i g  ruudt, men styrw af Tverstgklrerne 
(e), skrucs da, tilligenicd -de ined Kautscliuk ovcrtrukne 
Ventiler, mod Ventilsa&rne i Endei+ne af R ~ r e t ,  og iiaar 
de e r ~  nzsten lukkede, glipper den' sidste Skruegjinge paa 
Ventilsiangen ud  af i$ruegjzngcrnc i Mdffeeq, og Spiral- 
fjEdrenc (f) klappe da Vehilerne i, meden.s . Propell&ne 
og Muffernc. gas 1 0 s ~  rundt 0111 den glatte Del af Ventil- 

.. streugerne, og fpnbyder  saaledcs meget ' lidon Modstand 
under, Ilesteii if Indliivningen. Iiistrutneutet lukker sig 
efter omtrcnt T ' Favnes .(t3 Metera) Indlialing. Rinaen 
0111 Midten og Skj~rn ierne  ,rundt Propellerne beskytte 

. Iustrunientut: sanledes a t .  dct , udcn Skade kan. Zigge pna 
B un den. 

For a t  Itonstatore, om der var Oi-erslcud nf Luft i 
de nedre Vandlag, blev der over Svikliullet paaskruet e t  
gtjeniicinboret Lnag (g), der ired H j d i  af et  Stykke Gummi- 
slange fprenedes til et  i den ene Ende lukket Glasrcrr. 
Xaar Vandet uiider Nedfiringen strprininedo ind i T'nnd- 
rprret, lab det ogsaa ned i Glnsrmret, af hvilket Luften saa- 
ledes blev .udjage:. Naar Instrumentet koni oinbord, ende- 
vendtes det, saa a t  Kranen k6m lied og Glusr~c?t 01). Mm 
bevxgedo I I ~  Vandhentereii lidt frem og . tilbage riled dull 
0vre Ende. og livis der liavde rpret  Orerskud af Luft. 
maatte donne have arbeidct sig 01) og Gist sig i Toppen ai 
Glasrprret, .inen dette <jste sig' stadjg fuldt lige til T o p .  og 
blov derfor i den sidste Tid iklce paasat." 

* Instrumentet ken tmiiiines gj eiinein Tappokmii6ii 0) 
og leverer 'en Vmdprerve p a  circa 5 Litre. . 

Udfprrclseii af de cliemiske Arbeidcr 011ibord 1)";~ den 
norske Nordhavsoxl~dition overtogefi altsna fmrst i Fdgr 
den -oprindelige Plan af Hr. Svcndsen, som' gj;idrde Togtet 
i 187G med, inen blev senere, d s  denim af kelbredsliei?sgn 
h d  sig fritaget, oycrdraget Forfatteren, der ssdledcs har 
udferrt de paa de to sidste Togter gjorte Obsept ionor  del- 

' vis nied Assistancq af fir. L. Sclimelck, soin sidste SoIkiier 
medfulgte Espeditionen, og som' for Tiden er beskjoeftiget 
nied Bearbeidelsen af en' nilden Del af dot pa-% Expeditionens 
Togter til clieinisk Undersprgelse iudsanilcde Materiale. 

. .  
The figure s h o w  the instrument ready for sinking. 

Tlie end of thii sounding-line is made fast to tlie upper eye- 
bolt (a,)! and the lead to tlie lowe? (b). On . tlie do\v1ic 
k r d  passage. the pressure of the ' water lifts up tlie pro- 
pellers: enabling the cogs in the under surface of the 'base 
of the latter (c) to get clear of the cogs ji the .bushj 
t~nougli which passes the, rod of tbi. valve (d) ;  and if not 
quite, clear, the propeller revolves wit71 .the incliiied planes! 
the bush :1nd tlie rod .of the ~ a l v e  remaining stationa.r? 
as before. ' On tlie other hind, when the instrument, 

' on being. hauled in, is given an upward motion, the. pres- 
sure of tlie water forces down the propellers, which then 
revolve' in ' the opposite direction, carrying, along with tliein 
the bushes. Tho rods of the valves!' which canuot revolre. 

kept in position by trausverse pieces (e), are, together 
with tlie valves covered wit11 caoutschouc, screived ' against 
the ends of tG tube. NO\;-, \\-!lei1 the lattei. are allnost. 

' &sed, tlie last twist of the screw 'on the rod of the' 
valre'slips out of tlip corresponding twist of the screw 
ou tlie bush, mid the spiral springs* (f) instantly' press 
down the. valves, tho. propellers and. t l e  bushes revolving 

' indapeudbntl~ round the smooth poTtion of tlic. rods, Ahus 
presenting but little. resistance to the water during the 
reniaiiider of tlie upward passage. The iiistruinent closes 
ou being * liauled in about 7 fa%lioms (13 metres). The 
ring round the middle: and tlie shields 'protecting the 
propelleis, prevent .the iiistruiiieiit froiii sustaining injury. 
on its.strikiiig the bottom. . .'. 

With a view to  nscertain whrther .the' proportion of 
,air were really' gca te r  in the lo&r' strntd, a perforated. 
corer (9) was scrcwed over the spigothole, and con- 
n i c t d  by. iueaiis of a piece of caoutschouc hose vi th  a glass 
tube, open a t  one 'end. Now, when the water on the 
downward pasmge flowed into the spiral tube: it a.lso de- 
scended into the. glass tube: expelling the air. So soon 
as the ipstruniant canie on board, i t  was ini;erted. the 
stopcock therefore IjoiIitiiig down, and the glass tube up. 
The upper eiicl of the apparatus being no\\*. iiiored a. little' 
bac~wsrds hnd .forwards, tha  surplus of air, if q n j  *had 

' beqi present: must obviqusly liave forced its way up- 
wards, -and have alqmn-ed: in the forin of bubbles, at 
tlic? top of tlic tube: which, hoivever: ~ v & s  inv&ibly found. 
to be 'quite full, and therefore not .attach$ to  the appa- 

The stopcock (h )  serve8 to emptj  the i?istrunientl 
,which will liold about 5 litres of water. 

The .clieniienl vork to  be done QII board was, as 
stated aboi~e~ originally uiidertakcii by Mr. 6. Svendseii, 
wlio miit out dn the first' cruise , in '18TG ; but! his. health 
failing, Rlr. Srenclsen was succcFded by the author, who 
liad therefore to ,take tlic observations instituted in 1877 ' 
and 1878, partly w5th the assistance of Ny. L. Schmelck, 
'that gelitleuinn having accompanied the Espedi,tion 011 the. 
last' cruise. (Blr. Schmelck is non' engagd in working up 
other material's collected on the Espcdition for chemical . 
inv estigntion). 

. .  

. ratus when the fact would no longer .&hiit of doubt." 

' ' 
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D a  jeg JTaaien 1877 blev opfordret til a t  ovcrtage 
+sse ' Arbeider, var der kun givet. mig faa D q c s  Yarsel, 
saaat jeg havde de st0zste Vanskeliglieder med at  faa ud- 
f0rt selv de aller nbdtprrftigste Forberedelser, og naar det 
alligei-el lykkedes a t  faa Alt  tilfredsstillende ordnet fprr 
Afreisen, da sky'ldes dette udelukkende den Beredvillighed, 
hvormed Hi.. Professor 'Waage bistod niig hlandt Andet og- 
saa med Indredningen af det cheiniske Laboratorium ombord. ' 

Det paa Expeditionens fsrste Togt i 1876 fremher- 
skende ualmindeligt storlnfulde Veir g,jorde ,det i liai Grad 
vanskeligt j a  nksten ugjprrligt, a t  udfprre de chemiske Obscr- 
wtioner ombord, og.det Udbyttej som af Svendsen hjembragtes 
fra fprrste Togt, indshenkede sig derfor i denne Branclie til 
17 Luftpr$ver, livoraf desuden 3 ved Uheld .senere iik tabt. * 

Det rolige JTeir, som de to sidste Aar .begunstigede E!xpe- 
, 'ditionens.Arbeider, tillod mig gerimod p a  .de Togter, hvor- ' 

med der var givet niig Anledning til a t  ni&lfprlge, a t  ind- 
smelte e t  stprrre Anhl ,  idet. der for disse Aars V e d k o h  
mende erholdtes 80 Luftbckeminelser af . de lijembragte 
Luftprsver, 'Iiroraf 9 yare indsmeltede-, af Hr. Schmelck. 
Naar Udbyttet ikke . er blewt sterrre, da har dette sin Grund 
i, ab talrige Observationer gik tab t '  nogle fax vbd Ulield 
under Analysen men de flestc red Uheld . under Indsmelt- 
ningen. Sadedes var der til Brug paa sidste, Tost fra 
Kiicliler. & Siiline 'i Ilmenau senat mig nogle Luftopsam- 
lingsrgr, hvoraf over 75 tiltrods for den omhyggeligste 
Behandling sprang enten under 1nd.smeltningen eller efter 
samme. Laftprprverne ere alle analyserede eed det af Franck- 
land og Ward l, angivne .Gasanalyseapparat, saaledes at Kul- 
sgren kr fjernet med Kdiltid og Surstoffet bestemt red, 
Forbrznding med Vandstof. De 14 firstnzvnte Prprvcr 
ere analyserede af Hr. Svendsen de prvrige 80 &f Fbrfat- 
teren. D e  erholdte Resultater findes sammenstillede i 
Tabel I, hvortil kan bemaerkes fdgende: De i Tabellen 
opf0rte Temperaturangivelser ere mig nieddelte af Pro- 
fessor &fohn. Ved Angivehe af de Dybder, 1iv.orfi.a Vand- 
prmeime ere hentede, er ikke tagct Hensyn til, a t  Vand- 
henteren fprrst lukker sig efter circa 7 Favnes Indhhning. 
Ved' de. med * betegnede 1 0  Numinere var ,  g;?r i .de til 
Luftprsvernes Opbevarelse 'benyttede Glasrm smaa Feil, . 
vden at  jeg .dog ha.r fundot mig foranlediget til a t  tillegge 
disse mindre Vaegt end de Ovrige, ds man vel ikke kan 
tenke sig Muligbeden af en Lzkage, uden at den, naar 
Glasrsrene i fere Maaneder opbevaxedes under en Tryk- 
clifferents mellem det ydre og i n c h  Gastryk af circa '300 
til 400mm, maatte have 0Vet en mzrkbar. Virkning paa den 
indeslut.tede 'Lufts Sammensetning: Jeg kan saa fieget 
trprstigere tage dem med i Beregningerne, h v o ~  clet gjzlder 
a t  opstille de almindelige Slutninger, som de . ikke i syn- 
derlig Grad ville' bidrage til at 'forrykke Udssendth af de 
endelige Resultater. Me Gasvoluniina ' findes i Tsbellen 
udtrykte i CC. per Litre udkogt Ssvand reduceret til (Ju og 
760"" Barometerstand. 

'Chcm. SOC.  Journ. 22-313. 18B!). 

. When, in the .si)ring of 1877. I wn.s .requested to 
undertake these labours, I had but a few da.ys' notice, and 
experie'nced, *therefore, very great difficulty in making 

. even the most necessary preparations; i ior  ~rould i t  indeed. 
have been possible to get everything satisfactorily arranged 
in so short a tiiiie but for tlie .readiness \vi$ ' which *Pro- 
fessor Wange came forward t p  assist me; for inhtance, in .  
fitting up the chemical laboratory on board. 

The esccptionally heavy weather on the first cruise 
in 1876, rendered. it in. tlie highest degree difficult, nay 
well nigh impracticable, to perform tlie necessary expcri- 
ment.s on boai'd ; and liciice the chemical work done by Svend- 
sen on the first voyage was, wit11 regard t.0 gis-deteriina- 
tions, confinkd to collecting 17 samples of air, 3 of ivliich 
hoivcvcr were subsequently lost. On the two last cruises of 
the Expedition the iveatlier proved much inom favonrable, 
and I succeeded in obtaining a larger number of samples 
(9 of them collected by R4r. Schmelck), with which, when 
brouglit home, 80 air-deteriiiinations were performed. A more 
s'atisfa.ctory result would, Iio\vevcr,. have been obtained but 
for the loss of numerous samples, some few from accident 
when analysing the gass, .but the great majority by reason 
of the dii'ficulty experienced jn sealing. Thus, for instance, 
on the last voyage 75 per .cent of the glass , t .ubA !'or 
collecting ail; procured . from Kiicliler & Sohne in Ilme-. 
nau , notwithstanding the greatest care . cracked either 
during the * sealing-process or after its completioi ' The 
samples of air were all of tliem analysed in the ;Lpparatus 
described by Franckland and Ward,'  the cafbonic acid 
having been absorbed in a lye of potash and . the oxygen 
determined by consuming it with hydrogen. The first 14 
samples were analysed by Mr. Srendsen, tlie remaining 80 
by iuyself. The results obtained will be found in Table I. 
The temperatures in the Table were given by Professor 
Mohn. When stating the depths from which the samples 
of water were drawn, regard has not been had. to the fact, 
that the instrument .used for collecting them' does not close 
till i t  hqs been haulei in about 7 fathoms. The asterisk 
marking, 10. of the determinations signifies that tlie glass 
tubes used for preserving th& samples of air had. small' de- 
fects. To the'se determinations, however, I have not attached 
less weight than to the others; for it is impossible to con- 
ceive that a leakage, after the glass tubes had keen exposed 
for months together to a diifeercnce of pressure amounting 
to 30JPm--40OmnJ, viz, * that existing between the air. inside 
and the atiliosphere without, should not have had an ap- 
preciable' effect on the composition of the air they contained. 
Moreover, I hesitate the less t o  include them as factors 
when seeking to atrive a t .  general conclusions, since 
they cannot tp any . considerable extent disturb the char- 
a c t u  of the fin2 results. * The volumes. are given in 
cubic centinletres per litre of the sea-water examined, 
reduced to a temperature of 0" and n. pressure,of 7GOmm. 

. ...- . . . . - 

' Chcm. SOC: Journ. E?, 1). 313; ISBO. 
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Tabel I, 

. j  I 

' 5  95 
16 1 .  96 
? 7  , 125 

19 1 152 

23 1 '79 

25 I 183 

29 I 189 

32 1 213 

18 I 125 

2 0  162 
2 1  162 
2 2  '1.71 

2.4 i 183 

26 184 
2 7  ' 184 
28 1 189 

30 2 0 0  

31 

33 213 
34 273 
35 , 215 
36 215 
37 1.215 
38 1 226 

40 I -- 
39 1 226 

243 

49 I 253 

53 1 264 

50 254 

52 254 
51 I 254 

54 264 
5 5  j 275 
5 6  I 275 
57 . 278 
58 1 278 

60 42 .. 
66 8.5 

2'44'.5 E. 1 226 
4 51.3 ~ 430 
3 0  0 

I 26 . W. I o 
3 0  ! ' ,523 

I 26 I 7 2 1  
2 29 1 309 
2 29 ! 6.90 

5 29 I 5 ' 5  
' 7 *.I 8 ~ 515 

' 0  
I 5 29 

7 18' ' 1  1163 

3 0 ' !  

1861 
175 

413 
786 

960 

I319 
565 

1262 

942 
942 

2 1 2 7 ,  

3403 
320 

I472 
' 1 2 8 0  

1280 

I454 
1454 
1174 
2939 

0 .  
28a9 
.IO97 

I573 
I I34 

0 

0 

0 

, 229 

0 

0 

0 

I097 
2533 

9'4 
I 944 

48 I 

0 

0 

'7.3 
I 7.0' 
I 8.4 
18.5 
18.3 
17.1 

20.5. 
20.6 
20.9, - 

17.4 I 11.3 

I 1.7 
11.1 

I 2.4 
12.4 
12.3 

I 3.9 
' 13.9 
'14.1 

1 1 . 1  

- 
- 8 -  

2 0 . 5  
. 20.0 

'20.6 
'9.4 

,19.6 

- 
13.7 
13.3 

13.9 
12.9 
I 3.0 

- 

I -  - 
20.2 1 12.9 

1 -  - 
18:6 i 12.1 
'19.6 i 1'2.9 
- i -  

I .  - . -  
I ,  

20.1  I 13.6 
19.2 ; ' 12:9 

. .  

- . -  
21.4 I 14.5 
18.2 , 11.9 . 

s.20.9 1 13.8 
18.2 11.9 

35.1 
'31.1 
31.7 
34.4 
32;6 
35.0 
32.61 
32.8. 
32.7 

32.4 
32.3 
32,7 
32.2 
32.4 
32.3 
33.0 

:33.6 
31.0 
32.6 

33.5. 
3 2 .'I 
36.1 
36. I 
32 .o 
32.1 
35.0 
32.0 

'35.8 
35.5 ' 
34.9 
33.0 
33.8 
34.8 
22.3 
32.8 
33.7 
32.7 
3 5 3  
3 5 4  
3 4 -7  
32.2 
32.5 I 

32.3 
32.3 
34.7 
34.2 
34.8 

35.2 

13!7 

- 

- 

10 .5  
6. I 

-0.6 
I 1.8 

10.4 
-0.9 

6.1 

9.7 
-0.4 
-0.6 

-1.1 

- 1 . 1  

-1.1 

-1.2 

5.8 
-1.1 

-1.1 

-1 .1 

4.1 
-1.2 
--I .2 
-1.0 
-r.2 

8.6 
8.6 

-1.3 
0.0 

9.6 

8.5 

-1 .1  

- 1  .o 

8.2 
-1.2 
- 1.2 

8 .o 
--0.6 

3 .os 
---0.6 

4.3 
4.3 
7.8 

-; 0.8 

-1.2 

-1.3 
9.4 

-0.4 
-1.3 

I 4,o 
3.2 

4.8 
5.8 

' 5 . 2  

1.9 
2.9 

-0.4 
4.2 
04 

10.0 

Aiiinsrkningoc 
Wcmarks.) 

Irdkogt cflor 5-0 Timers Ilenatanp. 
(Rolled after tho l q m o  of 6 or 6 hour,.) 



63* 
64 
65 
66 
67 
68 
69* 
70: 
7 I *  

72  57 ~ 14 32 0 .  

263 
295 
295 

, 295 

297 
301 
303 
.304 

296 

7 2  57 
7 1  . 7  
71.59 
7 1  55 
7 1  59 
7.2 15.5 . 
72'  36.5 
74 I 
75 '? . 
75 3 
75 3 . 
7 1  56.5 
74 56.5 
7 2  53.5 
72  53t5' 
75 56 
75. 56 . 

76 30 
74 33 
76 33 
76 42.5 
76 42.5 

.76 48.5 
.76 10.5. 
76 30 

7 7  56 
77  56 
78 2 

76. 16.5 
76 16.5 

76 26 
76 26 . 

79 59 

I $  32 I 447 
2 1  I 1  ' 95 
I 1  40 ' 0  
I I  30 : .  600 
I I  40 I I 1 1 0  
8 9  ' IO0 
5 12 s I  1280 
I 2 0  w. ' 0 
3 2 E. 1 ' 150  

4 5'  ' 300 
4 51 ' I735 

I9 30 I 25. 
2 1  5 1  I o  

'9 30 ( 0  

2 1  5 1  
I I  36 
I I  36 . 
14 39 
14 39 
15 39 
k3 18 
13' i8 .. 
I O  9 
10 9 

7 47 
7 47 * 

2 57 

0 29' 

3 29 
'9 25 
'5 40 

0 29 w. 
3 29 E. 

0 

"49 
1149 

. '79 
37 

523 
300 
3 0 0  
.o ' 

I429  
I487 
300 

1686 
300 

I 686 

0 

0 

0. 

9 .  

0 20.6 13.2 35.8 
817 I 21.8 [ 14.8 I 31.9 
174 I 19.6 , 13.0 I 33.5 

12.8 36.7 

2030 
' '183 
2331 ' 

274 
. 549 . 
3'73 

46 

0 

0 

0 
0 

2 1 0 1  

2 1 0 1  

0 '  

327 
68 

956 
549 
5 49 

2613 
2719 

549 
3683 

5 49 
3083 

0 

. o  

0 
0 

Vandprmerne ere overalt, hvor det Modsatte ikke 
udtrykkelig er anfort, udkogte. strax efter deres Optagelse. 

Som man ser, ligner denne Tabel overiiiaade meget 
den af Dr. Jacobsen opstillede, hvad .man ogsm *pas For- 
haand kunde vente, aa de' undersprgte Di'stricter fuldstacndig 
gaa over i hinanden, og naar bfferentserne mellem de af Hr. 
Svendsen og 'mig opferrte Tal ere noget st&re,* da. kornpler , 
dette ligefrem af det af os benrbeidede Felts s&rre Ud- 
straekning 06 cleraf felgende stmre Uensartethed i de phy- 
sikalske Forholclo. 

Hvad der er mlst ioinefddende. er det paafaldende 
Phaenomen, a t  der ined Hensyn paa den relative Sammon- 
sstning af den i Overfladevandet indeholdte Luft pae den 
norske 'Nordhavsexpedition er fundet betydeligt 'storre Sur- 
stdfgehalt end af Dr. Jacobsen for Nordsllren opstillet, s y -  
ledes er Surstofprocenten i Overfladen i Nordspreii bestemt 
til i Middel 33.93 O/,, af den samlede Luftmzngde, medens 
den for det af den norske Expedition i 1876 og 77-uniler- 
spr&e Strog smdenfor den 70de Breddegrad, belprber sig 

* 

21.5 
20.4 
2 I ..3 
2 1.9 

21.7 
2 1.6 
23.8 

,23*7 
19.3 

3 I..9 
22 .0  
20.8 

2 1.6 
21.8 
20.8 
20.9 
21.5.  
20.9 
2 I..+ 
21.7 

2 I :9 
22.9 
21.9 
22.3 

2 0  3 

' 22 .0  

- 

21.0  

- 

I 4.6 

13.3 
I 3.8 
14.1 
14.7 
14.7 
I 4.6 
15.4 
15.3 
12.3 

I 4.8 
I 5.0 
13.3 
14.0 
14.2 
14.1 
13.8 
13.7 
14.2 
13.4 
13.9 
14.6 . 
14.7. 
15.3 
I 4.8 
1 5 . r  

13.0 

14.6. 

- 

c 

O 8  I 
32.1 34.2 I 3.1 I 

. 35.6 
i * 33.1 1 -1.1 

.32.2 , -0.8 
32.2 I - 1  5 I 
35.2' 0 5 

. 35.4 I 0.2 I 
36.5 , 7.8 i 

7.8 35.8 * I  
32.2 I 31.8 I -1.5 

I 

36.2 . I  5.4 

34.1 0.9 

33,8 ' ,--I.o 

33.1 I 
35.3 I 6.2 

: 34.4 
33.9 
35.7 
35.1 
32.5 
32.7 
33.3 
32.5 
32.8 

I .o 
I .o 
4.4 

-1.3 
-1.5 

--.I .5 

-I  .5 

- 1'. I 

-0.8 

The samples of aatel; were all, except when the re- 
verse, is stated! boiled immediately on beiug drawn. 

As will be seen, .this 'Txble agrees .very closely 
ivitli &ad prepared by Dr. Jacobsen, which ' was indeed 
to be expected, since tho tracts investigated coalosca; and 
the somewhat greater cllfferencas exhibited' by MS. Svend- 
sen's and my own figui*eS arise simply' .from. the .region 
p?rplored by the Expeditiou having been more .extensive, 
involving greater dissimilarity in. the physical conditions. 

. .  
With regard t o  the relative. coniposition of .the air 

in surface-water, the proportion of oxygen wk, strange. to 
say; on the Nwwegiai North-Atlantic Expedition found 
to be.' considerably greater t h n  that given by Dr. Jacobsen 
for the Xorth Sea. The mean proportion of oxygen in 
the surfacc-water of the North Sea he determined to be 
-33.93 percent of th; total amount of air, whereas the mean 
proportion' for the trnct of the Korth-Atlantic . stretching 
south'of the.70th parallel oE latitude, that  investigated by tho 
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til i NSddel 84.96 ,og for det i 1878 undersogte inellem 
70de og 80de Breddegrad beliggciide Str0g hi1 35.'64 " i o .  
Fuldstmidigt tilsvarende cr det ?f Buchauan fundct a t  
vt~re. pa den sydlige Halvkugle, idct Burstofproccizten i 
Orerflnden der varierer fra oinkring, 33 i Bqvatoregiiene 
til ca, 35 onikring den sydlige Polarcirkel. 

Dotte lod ined teniinclig stor Besteiqthed .. formode, 
a t  .de for &stiller& TTand 'gjddende, ' nf Bunsen ocstillede, 
Absorbtionscoefficienter ikkc skulde vzre gxldige for Sov and, 
idct det, napr Overfladevandsluftens Sainmensatning fandtes 
a t  variere med 'Bredden, iiiaatte vzerc det Naturligste a t .  I 
skrive disso Variationel. i m  Teiiiperaturforandringei,ne,  et 
vi1 imidlertid ikke f0ie til noget rimeligt Resultat, 'om man 
vi1 betragte .Temperatyen som den Variable' 0 g . d  de her . 
foreliggende 'Observationer forsege at  udlede en LOV. for 
.Absorbtionscoefticienternes Variationer med Temperature!. 
Man ril 'da finde, a t  de enkelte .Observationel- staa' ilrke 
ubetydeligt i Strid med hinanden, idet der for Surstof- 
'mzngderms Vedkomniende o\wal t  optrmler meget stsrrc 
Afvigelser, end man kan antage begrundede i Obserrntions- 
feil,. Dct  kunde d9g ikke syn'es tilraadeligt a t  lade 'det 
bero liermed og f~ksoge at discutere do' forcliggende Ob- 
'servationer uden noiere Kjendskab til Absorbtionscoeffici- 
enternes Aflim~gighed af Temperaturen, og jeg besluttede 
derfor a t  besteinine s i v e l  Saiiimensrctning som Mzngde af 
den i, ' Sprvandet ved forskjellige Tetnperaturer oplarste Luft,, 

F ~ r s t  gjordes en p e l  F o r s ~ p ,  hvorvcd Sprandet i et  
Bad nf  constant Temperatur, s ~ g t e s  nizettet ved flere Timers 
Gjeiinemledning af Luft, (saaledes som Bunsen liar g k e t  ' 
frem ved sine Restemmelser I), ' . .  lidorefter .den opleste Luft 
uddrcrcs og analyseredes paa den fer beskrevne Maad'e. 
De  paa dcnnc Maade mzttedo Vandprever afg&ve bestan- 
dig Luftmzng+x, soni udon Hensyn til den 'Temperatur, 
livorved Vaiidet. 'var mzttet, ristc nogenlunde n m  den' 
sainme Sainmeusxtning (nied 34.9 "io Surstof mod 65.1 ''10 

Kvdstofj ,  ' inedens de ofte femmclig starkt afvigende !Pal, 
soin udti$kte de absolute I\lmigder. kf oploste Gnsel., tyde- 
ligt riste! a t  der paa dollno Mnade jkke rar opnanet fuld- 
strcndii I hhtning. 

. .  

Professor Wasge foreslog mig derfor at gjcntage disse 
Pors0g l n d  nogen Variation i den Maade, livorpaa Mxb 
ningen ivaxksattes, og h r  j e g  soni Folge dernf vod do 
senere Forseg benyttet ffilgaido Fremgangwiiude. En pns- 
sende Portion Sarrand af nogenlundo lipri Egeuwgt  rystedus 
med Luft i en rumiuolig Kolbo i et Tidsruni fra 1 til 2 
Timer under stadig Vcxlen nf den i Kolbeii vmrendu Luft 
og hensnttes derpaa i nogle Timer ganske rolig! idet Tem- 
peraturen s a a d  under Rystningen soul senere lioldtes fuld- 
stmidig. constant, . Forat overberise mig om, at :jeg liar 
opnaaet fuldstcendig Mztning, hay jeg nzrmet mig Mxt- 

Korwegia.n Expedition in 1876 and 1877, amounts to 
a l d  for that ljing betveelj. the 70th a d  80th parallels. of 
latitude, to 35.64 - per. cent. Bucliannii observed preciheli 
the same phen&iienon in the southern he?nisphere, the 
pyoportion of oxygen var.l.ying from about 33 per'ceiit in 
the Equatorial Seas to about 35- per cent in the vicinitj; of 
tho. . .  Antarctic Circle. 

Reasoning 011- these data, there were. strong' pounds 
to nssuine, that the coefficients of absorption given by 

"Bunsen. for distilled water could not * apply to sea-water ; 
for, the coinposition .of the ai+ in surface-water haviag been , 
found to vqry with tlie latitude, tlie most probable cause. 
of this phenomenon would seem to be telpperatwe.' . Meaii- * 
while: we shall not arrive at  .a satisfactory result by reg$rd- 
ing temperature as t he  variable factor, and by * seek- 
ing. froin the observations here set forth to , discover a. ' 

law according to which ~ the coefficients of absorption 
vary with the temperature. Tlie individual observkions 
would in ,  tlint CRSC be found to c1ash,, inasmucl! as tlie 
iwiation with regard to . oxygen is ibval;inbly greater 
t h w  can be assumod to asise froin errors Qf observation. 
However, it did not seem advisable 'to leave the question 
as i t  stood, and proceed to the discussion oE' the results 
without havhg €urther iiivestigatcd the relation cf the cor%- 
cients of absorption to the temperature ; and I resolved, there- 
'fore; on deterniinilig alike the coniposition and the ainouiit 
of the air absorbed by sea-.-\vater at different teinperitures. 

. A series of experiments ivcre first instituted \\.it11 
a"view to saturate sewrater with ah: viz. by placing 
i t  in a bath of constant temperature,, and for ..the space 
of seveial liours uiiinterruptedlj *conducting tliroug~i it a 
current' of .air: - tho inode of operation adopted by 
Bunsen -for his determinations, - after which tlie air .ab-, 
sorbed in tile water was driven off, and 'a.naltlysed by, the 
lirocess l)reuiously described. The samples of water satu: 
rated in &is inn!iner invariably yielded quantities of nir 
d i c i ,  irrespective of tlie te~~iljerature a.t n+ich the .water" 
had been sattmted,. were found to be very nearly uni- 
form in composition, via. 349  per cent oxygen and 65.1 . ~ e r  . 
ciqt nitrogen,. wiereis 'the figures, often widely divbrgent, '. 
espressing the. absolute quantities of ,the gaseous bodies 
absorbed, gave sufficient *proof that by this method coinplctft' 
saturation had ndt L e n  attained. 

A t  Professor Tqaage's suggestion. I repeated these 
experiments, varying slightly the ineans by which satura- 
tioii 'iyas souplit ta be effc'cted, and hnve since adoptod the 
followhg niode of operation. A quantity of soa-water, of 
wiisiderablo specific gqvity, is shaken, along ivith air, in 
a rooiliy inatrais for one 91: tivo' liours, the 'air i n .  tho . 

niatrass. b+ig kequently renewed, and thkn l e f t  perfectly 
still 'for a fow Iionrs, at the: precise temperatdre preserved 
;luring its'boitiutial agitation. TO be quite sure thrqt I haw, 
really succeeded in saturating. the water, I approach tihe 
point. of sa.turn.tion .as, i t  were from opposite direktions: 

e .  



' niigspnctet  fra. begge Sider,, idet jeg paa 'den ene Side 
has behandlet . Vand, son1 paa Forhaand var utilstraekkcligt 
nisttet med Luft ved ' vedkonhende ' Temperatur, og paa 
den anden Side fsrst har inacttet Vandet -bed en betydelig ' 

laverb Temperat? for derefter, som ovepfor beskrevet, at 1 '  

ryste det med .Lu.ft ved den Temperatur, hrorved det .0n- ~ 

skedes .mrcttet. Den Barometerstand, hvorved Vandprpr- 1 
verne ere maettede, er altid bleven observeret, og ere de 
uddrevne Gasmaengder reducerede til M?tning ved 760 mm! I! 
.idet de absorborede Volumina ere .  satte proportionale nied ' ': 
. Trykket. Resultaterne ere sammenstillede i nedenst&nde :I 

.Tabel, h o r  Gasmsngderne ere udtrykte sorn CC. pr. Litre , /  

wdkogt .?and rebcere t  til 0" og 760"m. Tryk. De .med ' '  
.I ..fede Typer trykkede Tal hidrprre fra de Vandprrbver, der , 

i Forveien have vsret  mgttede nied Luft ved en lavere I 

I Temperatur. Ted de nied Klammer sammenfpriede Tal ere 
begge Luftprover udkogte af samme Yandprprve. ' . r 

I 
! 

1 

!I 

- ._ . .  

! -  

o . 7.77 6.93 ' 6.29 
. ... - ... . . . . . . 

14.41 13.22 12.08 
. . 

n; 
0 +A\'= IO0 0 11.Ct. 35.03 . 34.39 31.24 

S.om Middelvzrdier erholder man heraf : . 

5.70 
' 1 1 . 0 1  

-~ 

34.11 

' O C .  

0' I 7 .77  1 .  6.93 I 6.29 I 5 . 7 0 .  

Til yderligere Control paa Rigtigheden af denne Ta- 
bel hensattes en Vandprsve i uproppet Kolbe. ved 0" i ' 7  
Dsp , .  hvorpaa den' deri oplsste Luft udkogtes og analyse- 
redes, og viste den uddrevne Gas sig at vaere omtrentlig 
af samme' Sammensaetninga som ovenfor angivet qemlig' 
35.18.O/0 0 mod' 64.82 AT Af den samlede 'Luftmaengde 
erholhtes her ingen Maaling, .da desvame en liden Blaere 
under. 'Overfyldningen i Evdiometret gik tabt, den .reste- 

Som man af denne 'rabel 'rende 'Del maalte' 21.71 CC: 
vi1 kunne se, er den Kvslstofmaengde, som 1 LitreSsvand 
absorberer af den atmosphairiske Luft,' ligetil proportional 
med Temperatken og lader si2 udtrykt i CC. meget nsie 
fremstille ved Formelen 

I?= 11.4 - 0.23 t ,  
hvoraf man istodetfor' de , 

observerede VzmEor . 1.4.41 13.22 12.08 lf.01 
kan' beregpe . , . , 14.40' 13.25 12.lQ '10.95. 

Hvad angaar den absorberede Surstofmmgde, da er 
Forholdet ikke laenbere . s a  simpelt, idet den Curve, der 
betegner Variationen med Temperatmen; ikke lsngere er 
en ret men en svagt krummet Linie, som paa StroEet fra. 
0 til lao, hporom dei her naeimest er Tale, lader sig' ud- 
trykke ved Formelen 

on the one harid, operating with water that hks been im- 
perfectly saturated a t .  a given temperature, and on the 
other, saturating that water at a much lower teniperature ; 
and not till then proceeding to shake i t  along with air a t  
the temperature for wliich saturation is sought to be a b  
tained. The atmospheric pressure at  which the samples of 
water were saturated. was always notFd down, and the 
quantity of g q  driven off reduced to the point of satura- 
tion at ,  76U"", the volumes absorbed being put propor- 
tional with the pressure. The results are set forth in 
the following Table, the amounts of gas being expressed. 
.in cubic centinietres per litre of the water examined, re- 
duced to a temperature o f .0"  and a pressure of 760"". 

T h e  figu~es printed in thick type refer to samples, of 
water previousiy saturated wit11 air a t  a. lowdr ternpera- 
turo ; those in brackets are determinations peh'oAed with 
the same sample of water. 

0°C. I 5°C. I rooC. I 13" c. 
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. ,  
0 = 7.79 - 0.2.t + 0.005 t s ,  

sol11 istedetfor de 'obse&erede .T'?rdiel* . .  7.77 6.93 6.29 "... 
giver . . : . : . . , . . . ' . 7.79 6.92 .' 6.29 

, j  

~ 

' Dybdeintcrrwller. 
-. 

roo-300 183-549 

300-600 549-1097 
I 600-1~00,1097-1829 

. _______ 

_. - - ---- -- 
0 1 0  --_ . -  - _- 

0-100 I 0-1.83 -__ 

300-600 1549-1097 
14 2x0 i 384 , 32.83 
16 420 .I 768 32.50 

684 I 1251 '32.58 1 I 
- ~ _ _ _ _  

600--.r000 1097-1 825 
-- 

I 000- I 400 I 829-256c I 
I 400- I 76012 560-32 I q 

Jlidlere Dybdc. 1 Midlere 
! .  Burst$'- 0bserr.a- Engchk'e j ! ' Meter. procent. 

.Ant,al 

tioncl'. . . Farlie. ! ' . 

De enkelte Observationers - .Afvigqlser fra den Ted 
denne Tabel bestemte Regel ere i Retragtning af det under- 
~ g t e  Felts store Udstroekning hverken mange eller {yn: 
derlig store, idet kun 10, KO. 2, 19: 38, 49,- 64, 68, 83, 

a = 7.79 - 0.2 t + 0.005 t * ,  . . . 
* .  

. giving . . . . . . . . ., 7.79 6.92 6 2 9  
in place of the values observed. 7.77 6.93 6.41) 

Hence, the relative composition of the air abscirbed is 
not, as Bunsen found. to be tlie case. with distilled water! 
indepen+nt of teinpellature, but varies wit11 that factor, 
the percentage .of. oxygen, for instance: aiffering as much 
a.s 1. per cent betdeeii 0" and 15".' 

Now, assuming the results of these experimeints to 
furnish a normal standard, the relatively large proportion. 
of oxykea as compared with the totalxmount of air present 
in tlie surface-water of the northern tracts of the sea' in- 
vestigated, will be found to arise from supersaturation with 
oxyg'en, and not, as might be supposed, from imperfect 
saturatiory with nitrogen, seeing that the . propQrtip of 
oxygen exceeded that c~mputed from' these experiments. by 
as much as, or even more than, 0 . 5 ~ ~ ;  for a difference so 
considerable does not admit 'of being ascribed to .errors 
of observation. On the basis .of these facts, the proportioii 
of oxygen in surface-water is shown to depend not.oiily on 
pressure and te'mperature, but, probably, also :on tlie .ef- 
fect of one or inore causes =.yet unknown. 

When investigating the degee in'whidh the proportion 
of .oxygen varies with .the depth, it will be most conveniqpt 
to 'expr.ess the diffekence as a percentage of the tot@ amount 
of air; the absolute amount of air varying to a much greater 
extent with the temperature than does its relative .compo- 
sition; besides, with this mode of expression considerably. 
less regaxd need be had to the influhceaof tem1;erature. 

If the figures represbnting the results thus &pressed . are' arranged according to depth, the'proportion of oxygen 
presept in the' different strata will be found to exhibit very ' 

' considkrable uniformity, as appears from the following Tkble, 
based as it  is on the whole series *of determinations, with 
the exception of. two, the yater with which the latter v-ek  
performed not having been boiled at .  pee, but allowed to . 
stand over for. some time. previous to examination. 

. 

lntoflals ?f Depth. Mean 'Depth. ' 1 I . _- Sumber 

3" 

Considering tho great extent of the region investi- 
gated, the deviation of the individual dbservations from. the 
standard giyen in this Table is neither frequent' nor con- 
siderabIe,,lO only, viz. Nos. 2, 19, 38, 49, 64, G8,.83, 84, 



84, 85 O g S 7 ,  fjerne sig om meie end 1 Pxocent fra det al- 
. mindelige Resultat, medens man af samtlige Observationer 
kan pestemme en' enkelt ,Observations sandsynIige Afvigelse 
fra. den efter denne Tabel optrukne Curve til' & 0.52 O / o ,  

en Afvigelse saa liden, at en ikke ringe Del  'af den kan 
skrives paa Observationsfeil: 

~e starste . ubverensstemrnelser ' ohtrede takigst i' et 
Dyb fra 300-600 Favne (549-1097 Meter) men findes 
ogsm enkeltvis i stgrre' Dyb. . 

Fra Bunded h i d r ~ r e r  'i .de s h r r e  Dyb kun to Luft- 
prmer med rssentlig for h$i Surstofprocent neklig No. 
68 ,bg 87, optagne fra to Puncter, som nlsrkeligt.'nok ' 
begge ligge paa .en Linie paralei rned og tst ved Grend- 
sen mellkm den nordovcr strygende varrue ' Strsm og' den 
sydover forbi . J a n  Mayen gaaenclc Polarstrsni. Bortser 
ma.n imidlertid fra &&e de. vesentligste U6verensstemmelser, ' 

.som bidrage -til at give Curven & . o m  end meget svagt 
Minimum i 300-400 Favnes (649-732 Meters) Dyb, vi€ 
man i Kortbed kunne udtale Regelen 'for Surstofprocentens , 

M@en .med Qybet saaledes: Surstofprocden'  er  i Over- 
ffadeii gjennemsnithg 35.3 og aftager derpaq. fsrst hw- 
ti@, senere lanngsommere til- henimod 32.5' i 300 Favries ' 

(549 Meters) Dyb, hvorfra den med stigende Dyb' holder 
sig, paa. det Nsrmeste constant. De t  ' kan bemerkes, at af 
de her prider&gte Vandprsver 40 ere hste lige ve.d Hav- 
bunden Man vi1 imidlertid forgjjaeves bestrebe sig . for at 
opdagb nogen' Forskjellighed i Egenskaber mellem disse. og 
de fra ligestoro intermedisre Dyb optagne. 

Hvor det gjddor  at studere Variationerne af den 
absolute Luftmzmgde,' inaa det syncs natu7ligt so; 3Iad . 
ior denno at benytte den o p l ~ s t e  Kvselstof, idet den ob- 
serverede Luftmaengde pm Grund af det vedvarende For- 
. brug af Swstof i de dybere liggende. Lag bestandig kan 
forudsettes at vaere 'mere eller mindre forskjellig fra den. 

' Mdsngde, som vilde absorberes i. Overfladen under directe 
Paaviikning af Atmosphsoren. Kvalstofmsng+n kan der- 
imod paa Grund af denne Gasarts s b r k t  udprsogede In- 
'differenkme Egeo&for andre Legemer uden synderlig Feil 
antages uafiaengig af locale 'Tilfa$digheder. 

Anvendes saaledes Kvtelstofmsngden som. Mad for 
den i Splvandet oplplste TJUft, viser der sig i Eordelingen 
o g s k .  her. en udpreget Loknsossighed, naar undtages, a t ,  
d& i de'af Svendsen paa det fsrste Togt udfprrte Obser- 
vationor overalt er fundet en mindre Kvaelstofmsongde, end 
man . efter alle svrige .foreliggonde Observationer skulde 
vent;. Bortser man imidlertid fra disse paa fsiste Togt 
udfsrte 14 Observationer, vi1 man se, at all0 de Dvrige 
paa fa+ Undtagelser ns r  meget. vel stemme overens 'med . 
de Tal, man .kan beregne efter den ved de ovenciterede 
Eorsarg bestemte Formol 

N =  14.4 - 0.23 t .  

85, and 87 exhibiting a difference of more than ' 1 per cent 
.%IS compared with the general result, whereas the probable 

'.deviation of a single obseriration from the curve draivn 
according to this Table may be computed at  f per 
cent, a devia.tion so small as t u  arise, prdbably, a in no 
slight degree from errors of observation. 

' The greatest discrepancies refer chiefly to a depth ' of 
300-00 fathofis (549-1097 metres) ; .now and again, 
howevor; they were met with, in water obtained from greater 
depths. 

I n  only' two of the' samples of air expelled' from 
bottom-water drawn ivhere tlie depth' was great, did die 
percentage of oxjgen prove nruch too ,liigi, viz. in kos. .68 
and 87, the samples of water yielding them having been 
obtained from t N - 0  spots ivliich, strange to say, are in a 
line running parallel and in close 'proximity to the bourid- 
ary between the warm ciurrent. flowing nortli and the colcl 
Arctic current flowing soutl; past the Island of Jan  M y e n .  
Xow; i'f \ye exclude from these differences the chief of those 
that contribute towards giving the curve 'a bwy ' slight 
but alipreciable minim& at  a deptli'of from 300 to 400 
fathoms (540-732 metres), the rule according to which 
tlie proportion of oxygeii .is found to diminish with the 
depth may be exgresskd as follows: - The proportion of 
oxygen,. which at the surface is 36.3 .per cent, beiins a t  
once and' continuei.'to diminish, at first iipicily and after- 
wards, at 'a 'slo\ver rate, till it Ins reached 32.5 per cent, 
at 'the depth of 300 fathoms (549 metres), from whiuce i t  
keeps almost constant. I will not o&it to observe, that of 
the samples of water examined 40 had heen draws from 
tlie bottom; is ivas, however, impossible to detect any dif- 
ference in composition betweey these and .the samples ab-  
tained from equal intermediate depths. 

When investigating the variation in the absolute amount 
of air, I t  will obviously be advisable , t o  make use of the 
nitrogen absoxbed, since the quantity of air obser.ved irr 
the deeper strata i n s ,  by. reason of the stepdy consump- 
tion of oxygen, be assumed to War. moie or less from*. 
that which would be absorbed 'at the surface. under thd 
direct infiueqce of the atmosphere, whereas nitrogen,, from 
the very slight affinity evinced by. that gas for other bodies: 
nay,' without involving appreciabtbl'e error, be aregardod as 
prbof against the accidents of locality. . 

a .  

* 

If, therefore, the amount of nitrogen be adopted as. 
the standard of measurement for the air. 8bsorbed in, .sea- 
water: a marked uniformity will. here, too, be. fouiid to' cha- 
racterise the distribution, as' determined by .'the observa- - tions described, with the exception however of Svendsen's, 
on the first voyage, by which the amount of nitrogen was 
found to be less than all subsequently instituted observations 
gava reason to expect. Excluding, then, the 14 observa: 
tiops from the first voyage, all of the others, 'with but fey 
exceptions,' agree closely. with the figures which may be 
found by the formula stated. above - 

N =  14.4 - 0.23 t, 
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Naar den midlere Kvaelstofmsngde hot i de dfiere 

X a n  f a r  nemlig af Obswvationerne falgande Mid- 11 as will be seen from the folloivhg Table showing the 
del&k-dier : 

hiiiount Dif- * 

. Dybdeiritervpllcr. 

Eiigclslte I 
NIctcr. 'Faviic. , , - _ 

' 0  ' 1 ;  o . .  
.. - - ... . -. . .. - .- . . __ . - -.. 

- . - -. . 
0-100 I 0-183 2.7 

-- ___ _.-.. . . -  

loo-joo I 183-549 1.0 a 14.15 14.17 0 02  

600-1000.1097-1829 I -0.8 14.04 14.58 .: 0.5'4 , 
___ 

' 
~ I . L _ _ .  - . 

3.00-600 549-1097 -0.6 14.54 '14.54 . 0.00 

1000-1760 1829-3219 -1.4 14~38 . 14.72 0.34 

-_ - _ . . . -.- 
'I 

:I 
(. . ._ . 

som det allercde af Dr. Tacohen og Andre er antaget, 
jkke i mindste Maade rettor sig 'efter de i de store Dyb . . I  
herskonde Tryk men kun aaacnger af 'l'elhporaturdn. Den 

I 

I 

- 
Gehalt, end de ved sin Temperatur. vilde kunne optage 
ved almindeligt Atmosphzcretryk. Forresten vi1 ' efter alle 
de ~vr igo  Observationer a t  dmmnie 0 6 s ~  i de s t h r e  Dyb 
Kvdstofniaxgden findes 'at stemme overens med din af 
Formelen beregnede. 

' b  

. En lignendo Saniinenligning or af .Buchanan gjort 
111elle1n de af ham for de sjdlige Have fundne Tal og do 
af Bunsen for destillel*et Vand opstillecle. Der optrzeder 
red denne Sammenligning isax ved de. lavere Tempiraturer 
iklte ubetydelige Differentser paa lige op til over 1 CC.. 
pr. Litre, nien disse vi1 ved Sammenligning mcd de.efter 
Forfattercns Forme1 beregnede Tal saa godt som boktfalde, 
idet man f a r :  

Dybdc 
i 

Fod. 

600 

- - 

----- 
1200 

I 8 0 ~  

I 2400 --____ 
4800 

ciol*ovcr 

'Kvmhtof- Rvdstof- 
ma.ngde mmiigde 

eftor eftcr 
Buclinnan. Formelen. 

hlidlere 
7'eiiq)eratur. 

* c. 
Differonts. 

The mean quantity of nitrogen in tho deeper strxta 
proved, accordjngly, somci\ht  lower than there was reason 
to expect ; but this arose from the. proportion ' deterl~ined 
by : 6  of ' the  'observations, viz. ,Nos. 17, 22; 33, 36, and 
37 ' -. 1111. of them riferring to snniples of water obtained 
from tlie tract of ocean investigated in 1877 - having 
been about l.sCc less than could be absorbed at  the 
saine temper'aturu under ordina.ry , 'atniosplieric pressuriL 
For the rest,' judging froin all the other observations,. the 
proportion of nitrbgen obserGed, even at  @k.ater deiitlis, 
will be found t o  agr'oe with that computed. by the formula. ' 

A similar comparison was instituted by Buclipnan. 
b e k w n  his results for the water of tlie Southern Seas 
~d tlie figures found by Bunsen .for distilled water. The 
diffeilenps reslilting from tbis coinparison, more especially 
$or a low temperature, are considbrable, 'tho greatest reach- 
ing lcc por litre; but, on 'comparing tlieni with the figures , 

given by the' author's formula, they will be found almost 
to vknish, as appears from. the following Table.. 

. I  I I ' I  

Ainoaiit of Ainount of Ncnn 
Diff'orciicc. . . *  S i t r o g p  ne- Sitrogcn 

' 'Bucha;liani Formultri 

Depth 
in Toinporaturc. I 

cord. t? coinp. by the Feet. , 00. 

---I-- ' ' r . ~ c  .. .. - .. - 
14.6, I 1.26 I 1.04 -0.2 2 

__-__-. . - -. __ _. . ... --- 
13.0 11.71 11.41. , -0.30 

'I 3.00 12.81 -0.19. 

' 13.10 13.23 0.1 j 

. __. -I-... 

i- .. -. . 
' 6.9 

5.1 
. - - .- 

- L.. 

' 
Hence the amount *of nitrogen. as previously issumed 

by Dr. ,Jacobson A d  others, can in no wise be afFected 
by the inareaso of pxossuro at  great depths, but must 015- 
viously be dopenclont on temperature alone. yho results 
of these obsorvntions excjude, therefore, tho possibilitj' ,of 
difierences in tomperature and pressure at deptlG below 

--- 

I. 

' Ber. Bcrl. clioni. Ges. - e 1  1 - 410. !i Bor. Bed. choiii. Gcs. 11, 1'. 4'10. 
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liggende Lag skulde kunne hidfare en anden Fordeling af 
Luften end den, der allerede existerer fri den. Tid, da 
Vandet sidste Gang befandt sig i Overfladen udsat for fri 
Paavirkning nf . Atmospharen: Luften vi1 saaledes ,kun 
gjennem Vandets Circulation kunne.. naa ned i Dybet, og 
nogen Udjernipg .af Luftmmgderne vi1 der kun kunie ske 
gjenncm Blanding 'af de forskjelligartede Vandmaxgder, en 
Blanding, som under Forudsztning af at der ikke ogsaa 
foregaar Opvarmning eller Afkjsling, ikke vi1 kunne for- 
rykke det rette Forhold .inellem Temperatur og Kvrelstof- 
macngde, da Kvielstofmlengdens Variation med Temperatu- 

Man ' vi1 altsaa, dersom disse Fofudsaotninger bolde 
Stili; ved en Krzlstofbestemmelse i de dybere liggende 
Vandag .kunne om end meget r a t  bestemme, .om disse 
have vaeret Gjenstand for en vzsentljg Opvarmning eller 
M'kjsling, siden de sidst befandt sig i Oyerfladen, forudsat 
at man 'kan negligere Virkningerne af Atmosphmetrykkets 
Forandringer 'og . andre mulige 'l'ilfddigheder, som . under 

I Absorbtionen i Overfladen vi1 kunue , gjsre, sin Indflydelse 
gjaldende. 
.. . Grupperer man de her , offentliggjorte Observationer 
efter Vandpr0vernes Temperatur, viser det sig, a t  Z(va1- 
stofmangdeu Ipeget n ~ i e  , svarer til den. efter denne Tempe- 
ratur af 'Formelen beregnede, det vi1 sige, .Vandprecvernes 
Temperatur skulde ikke i vzesentlig Grad have forandret 

Man faar 

ren fremstilles ved .en ret  Linie. . . . .  
' 

* sii, asiden de sidst befandt sig i '  Overfladen. 
' nemlig: . . .  

. .  
Tcmperatur- 1 1 Midle; 1 Kvtelstof- Nidtere 

rnrengb. interval. Temperatur. 
'Beregnet 

. Kvrelstof- 
inangde. 
-- __ 

- 14-65 
14.12 

13.34 
12.67 

-- - 

11-82 * 

Diflcrents. 

-I 
- 

0 . 3 3  

-0.07 -_ -_. .~ - 
-0..04 

-0. I 3 

- 0 . 1  I . 

..---- - 

_ A  - 

* . At Overenssteminelsen for Temperaturerne under 0 O 

ikke gr*saa fuldstzendig som ellers, skyldes ogsaa her de 
ovenfor ,navnte 5 Observationer &e udf0rte p a  Togtet i 
1877. Boregner man derimod den midlere Temperatur og 
Kvslstofmangde for dette Inierval af de p a  sidste Asrs 
To@ gjorte Observationer, erholder, man til Midbltempe- 
rsturen -1.2 Kvaclstofmaengden . I439 CC. altsaa kun 
0.09-' CC. min'dre end bereg.net. 

Beiyttes paa samme Masde de af Dr. Jscobsen of- 
fentligjoi-te Observationer til et Overslag over Kvdstof- 
mamgden i Nords0en, erholder man med runde Tal: .. 

the surface causing a distribution of the air different t o  
that which existed when the water was last a t  the suiface. 

Hence tlie air 
cannot penetrnte to such depths 6ave by the circulation . 
of the water,' and' an adjustment of the amounts of air can 
be effected solely by the mixing of the water diff'erent in 
cbmposition, which wiI1 not. however. unless we assuine 
a siruultaneous increase or decrease of' heat, disturb. the 
true relation between the teiiiperature and the aiiioiuit of 
nitrogen, since tlie varidtion of the latter with the -temper- 

. in direct contact with the atmosphere. 

'ature is expressed by a riglit line. 

If, then. these assumptions are found to hold good. 
i t  will be possible: when computing the proportion of nitro- 
genein the lo,wer strata of the water. to determine - very 
roughly' indeed - whether the latter have experienced 
any increase or decrease of heat since' they were last a t  
the surface, provided we .can ignore the effect of change 
in the atmospheric pressure and of other accidental circuni- 
stances, which, during the pocess of absorption. insg have 
made tlieic influence .felt. 

On grouping together 'according to the teinimqture 
of the samples of water examined. the observations published 
in this Memoir, the proportion of nitrogen will be found 
'to a g e e  very closely with that computed i y  the formula. 
showing, as appears from the following Table. that. the 
temperature co'uld haw wried but little since the water 
had been last a t  the surface. 

Intervale 1 3foan' 1 ~ e a n  1 , Coripitetl 1 
. . of Amount of Amount of Diff'crence.. 
Temperature. Nitrogen. Xtrogen. 

For  the temperatures under 0" the ag-eement is in- 
deed not so qlose; but here. too. the cause may be traced 
to  the 'aforesaid 5 observations froin the voyagesin 1877. 
If. howrer ,  we compute the mean temperature and the 
amount of nitrogen for that interval by the results of t ~ i e  
observatidns insthutcd on the last voyagc. the incan teni- 

"perature will be -1.2 a d  the amount of nitrogen 14.59~~. 
or only O.OgCc less thaw that coinputed by the formula. 

A similar computation with the observations published 
by Dr. Jacobsen for estimating the amount of nitrogen in 
the water of the North 'Sea, will give, in round numbers, 
the following results: - 

. 



andel* IO" V.5. 1 3 . 2  . --_ .c - 
10-15 I2 . I  1 2 . 0  

At ligiiende Phccnomener ikke ogsaa' ere obs6rverede 
i de , Ovre Lag nf det af den norske Norclhavsexpedition 
undersggte Hhv. 11ar sin simpld Forklaringsgrund deri, a t  
Lufttemperaturen d ~ r  selv om Somineren ikke el; hgierp 
ehd Overfladeteiiiperaturcii liellere omvendt. 

12.9 . -0.3 

11.6 -0.4 
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sumed to be correct for that exteiiding from 1 5 9  to 20O. 
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f alle de Chemikerc. som for den tyske Pomerania- 
expedition i - 1872 anstillede UndePsr;i&dser over Luften 

i Smvandet, blev der foruden Bestemmelser af Surstof- 
Kvrclstofmzngden ogsaa samtidig udfsrt Maalinger af den 
under Udkogningen iiddrerne Kulsyre. og de. Qv&titeter, 
man paa denne'pllaade fqndt. blwe ogsaa bestandig opfsrte 
blandt Resultaterne som den s sdede  Maeng.de Kulsyre, 
der var oplsst i Ssvandet entcii fri som Gasart eller bun- 
den til Carbonater som sure Salte. De  Itesultater, som ad 
deiine Vei erlioldtes. vise iinidlertid bestandig overrnaa.de 
store Uoverenssteiniuelser ikke alene inellem de forskjellige 
Forfattere men ogsan mellein ' de enkclte Observationer hos 
en og sainme Expwimenta'tor, liror man dog maatte h a w  
an$aget, at en stsi-re Ensartethed i Forssgenes Udfmrelse 
skulde hare udjernet Differentsertle. 

Soin Exempel p a .  hvor vidt Uoverenssteminelserne 
i de d d r e  Opgaver strakke sig; kan anfores Fdgende: 

I en Liter Overfladevand fandt 
F r h y  . . . . . . . . .  2.2 til 2.8 CC. Kulsyre I .  

Morren . . . . . . . . .  1.13 ,, 3.9 - . - 2. 

s. Lewy . . . . . . . . . . .  2.4 ,. 3.9 - - 
Pisani . . . . . . . . . .  6.0 ,: 8.1 - . - ' 4. 

Hunter . . . . . . . . . . .  0.8 ,. 5.9 - - 6. 

Desudeii fandtes dter  en iioget andeii Frcmgmgs- 
maade af 
Bischof . . . . . . . . . . .  39.0 CC. 6. 

Vogel-. . . . . . . . .  55.6 til 116.3 - 7. 

A 

. 

b .  

V ~ I  alle + L e  zeldre Undersagelscr. liver der yedud- . 
kogningei-ne tar niivendt f'uldt Atinosphmetryk, og Gvor 

1 coinpi rend. 6-616. 

SAnu. - - [:3] - 17. Ann. Cliem. Plirtrm. Ti8 - t.128. 
' Compt. rend. 41.  - 532 

Ann. Chim. Phys. [:$I - 12 - :). 

Jaliresberjclit 3869 - 1270. 
Chem. Geologic 1 Aufl. 2 -- 1130. 
Schwoigg. Jouni. 8 - :3:)1. 

11, 014 the Ca~bonie Acid in 

he several cliemists who, previous to tllr? German 'Pom- T .  ernnia' Expedition (1872), had 'instituted observations 
011 the a i r  present in sea-L-\vater, when measuring the amount 
of the oxygen and nitrogen also collected the carbonic acid 
driven off during the process of boiling; and 'the quantitier: 
determined were. invariably set down among the results as 
the total amount of carbonic acid actually existing in the 
water. either free as gas or coiitained. to a less extent, also in 
bicarbonatLtEs. The results. thus attained vary however to a' 
iwmarkable extent, and not only as between the different 
experimentalists individually, I- the like is also the case ~vith 
the observations 'of one and t h e ,  same person, although 
greater' uniforiity in* tlie modo of opcration should ap- 
parently have tended to eliminate error. 

The following Table will show the wide difference 
prevailing between the formula of early authors. ' 

Aniount of Carbonic Acid in .I Litre of Surface-ivater. 
Fremy . . . . . . . . . . . .  2.2 to 2.8 CC. 
Morren . . . . . . . . . . . . . .  1.G ,, 3.9 - .2. 

Pisani . . . . . . . . . . . . .  6.0 8.1 - 4. 

Hunter . . . . . . . . . . . . .  0.8 ,. 5.9'- 5. 

Tlic propo'rtion as found by 5 somewhat different 
proccss was as follaws 
13iscliof . . . . . . . . . . . .  : 39.0 CC. 0 .  

Vogel . . . . . . . . . . . .  .55.6 to 116.3 '- 7. 

Hence, i t  appears that the quantity of 'carbonic acid 
given off under these early experiments, for whicli the boil- 

' .  

Leivy. . . . . . . . . . . . . .  2.4 ,. 3.9 - >. 

1 Compt. rend. (i, 1). 016. 
.a Ann. Chim. Phys. fa] 12, p, r). 
I) - - - [:I] 17. Aim Chem- Pharm. %, p. 3'2s. 
' Coinpt. rend. 41, 1). 532. 

Liebigs Jahrbcricht 18W, p. 12'i!), 
0 Chcm. Geologic 1 Aufl. 2, p. 1130. 

* .  

Scliweigg. Jour?. 8, p. %l. 
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derfor Temperaturen steg over 1000, uiidveg altsaa ahid 
vel maalelige og ofte eiidog teinmelig betydeligc Mzngder 

Ved de pas Pomeraniaexpeditionen i 1871 udfmte 
Luftbestemnelser l ,  livor den tidligere . besltrovne Methode 
'med Gasarternes Udkogniug under et ved Vanddamp frem- 
bragt Vacuum anvendtes, smkedos iinidlertid Teiiiperaturen 
ikke ubetydeligt, og det viste sig 'da, at man ved denne 
Teinperatur temmelig ofte kun fik nmten umaalelig sinaa 
Qvantiteter Kulsyse uddreret saiiimen ined den 0vrige Luft, 
medens de tidligere Uoverensstoiiiinelser inellein flere ined 
samme Vandprprve gjentagne Udlrogninger o ~ s a a  her gik iden. 

Kulsyre. 

'Jacobsen fandt sig derfor red dett: nizrkelige Phre- 
nomen foranlediget til nzrmere at  andersprge Kulsyrens 
Absorbtionsforhold ligeorerfor Spr~311d. 

Gjennem de Forsgg, som han i denne Anledning ad- 
stillede, viste det sig dn. a t  inan ad andre Veie lcui?de . 
paavise aldeles uventet store Qvantiteter Kulsyre i det 
samine Vqnd, livoraf man ved en i flere Timer fortsat Ud- 
kogning efter Bunsens Metliode kun kunde erholde meget 
sniaa Mzngder. Afdestilleredes .nemlig Sprvanndet i en kul- 
spefri  .'Luftstrprm uden Luftfortynding i en Retorte. undveg 
der den hcle Tid Kulsyre, l i p  indtil den hele Mmgde  
VEedske vas afdestilleret, saaledes at man fprrst vod rigelig 
Udskillelse af Salte h n d e  vzre fuldstsendig sikker paa at 
liave erholdt det samlede Udbytte af Kulsyre uddrevet. 

Der lod sig under Udkogniugen ikke paavis'e noget 
punct, hvor man kunde tale om en Grmidse inellem fri 
Qg surt bunden Kulsyre. 

. Paa denne Maade uddrev nu Jacobsen red fuldstsn- 
dig AfdestiJlation af 
stroin den hole Mzngde Kulsyre og opsamlede deli efter 
Pettenkoffers Princip i en jfmaalt Mangde titreret Baryt- 
i m d ,  son1 efter endt Operation retitreredes med Chialsyre, 
og beregnedes efter disse. den samlede Kulsyremziigde, son! 
for ufortyndet Nordsprmnd opgires til oinkring 100 M p .  
p e ~  Litri .  

Litre S ~ v a n d  i en kulsyrefri Luft- . 

Smntidig bestenites ogsaa i Residuet fra Inddanipning 
af circa 10 Li t re  af d e t  sanime Vand den i de neutrale 
Carbonater indeholdte Kulsyre til i Niddel hull omluing 
10 Mg. por Litre. 

Ifprlge disse Observationer kunde altsaa kun en meget 
liden Brprkdel af den vod Destilhtionon uddrevne Kulsyre 
betragtes som surt , bunden, og Jacobson imerdegaar derfor i 
sin Afhandling bestemt den af Vierthaler e gjorte Antagelse, 
at a1 den red Kogning af Savandet uddrevne Kulsyre skulde 
va3re surt bunden. Hnn miser sig endvidere nldeles siklter 
for under Inddampningen ildce a t  have erlioldt deconipouoret 
nogen Del af de i Splvandet indeholdte neutrale Carbonater, 
idet hdu udtrykkelig siger: "Die game hlenge der nicht 

'Ann. Chem. Pharm. 107 - 1. 
* Wien. Acad. Ber. fz] - 50 '- '479. 

Den 'norske Nordhnvsoxyoditio~~. Tornoo: Clioiiii. 

ing-process was. conducted 'with f'ull atmospheric pressure, 
or at a. temperature of more than lOoP.C., invariably proved 
appreciable, nay sonietimes rather 1mg0. 

on the Toni- 
eranid Expeditign in 187 1 (by tlie method, . previously 
described! of boiling out the gaseous 'elements in a racuuin 
creatcd by steam), the temperature kept considerably lowr,  
and the quantity of carbonic acid expelled ivitli the other , 

atmospheric elenients a t .  a coinpardtirely lo!v temperature 
was often inimeasurably sinall ; moreover, the variable chnr- 
adter of the results,. alluded to above, on repeating tlie 
boiling-proooss with the same samplb of vater agnirraili as- 
serted itself. 

deterniined to investigate anew the a.bsorptive capacity of 
semvater in relation to  casbonic acid. 

' The experiments of that chemist unde~taken with the 
above. object in view afforded conclusive proof of the. fact, 
that large quantities' of carbonic acid were still present in 
'water from whicli a rery small amount only' could be ex-, 
pelled aftel. several hours' protracted boiling by .Bunsen's 
.method. On distilling' in a retort sea-mater exposod to a, 
current of air free from carbonic acid, bpt'not rarified, 
carbonic acid. is found to escape so loiig as any .portion 
of the fluid remains undistilled, a n .  abundance of solid 
deposit however being the only indication that all or nearly 
all the carbouic acid present in the water has been driyen off. 
' During the process of boiling no particular inomelit 
could be determined marking the escape of the carbonic 
acidi.present 'as. gas .and of that which has combined with 
carbonates to form <icarbonates. 

In this manner, by distillation in a current of air 
free from carbonic acid, Jacobsen succeeded in expelling 
the ivhole amount of carbonic acid ' contained in '14 litrb 
of ,  sea-water, and collected it, by Pettenkoffer's method, in 
a given quantity of titrated baryta water of known strength, 
which, on the ' operation' being tLminat.ted, ' ho rotitrated 
with oxalic acid? coniputing accoidingly the total +mount of 
carbonic acid driven off in the procgss.. 
.Sea water contains according to Jacobsen's results about 
' l 0 O t n g r  per litre. 

Tho amount of carbonic acid contained by the noutral 
carbonates in the residuary deposit frok b e  evaporatiop 
of 10 litres of the same water, was also calculated, and 
found to averago only about 10mgr  per litre. 

According' to these' observations, a very small propor- 
tion only of the carbonic acid driven. .of$' by distillation 
could h a ~ o  .been present in bicaidxm-dm ;. and hence Ja- 
cobson einphatjcally opposes Viorthaler's assumption, 2 that I , 
the carbonic acid boiled out of Sea-water occurs in that 
form. More&&, he feels quite sure that .]io portion of 
tl10 neutral cwbo,nates in tho \vator examined. was ' de- 
composed during tho process of boiling. "Die ganze Monge," 
he says, "der niclit mit Basen zu neutralen Salzen ' rerbun- 

When performing the air-detcnnh$ions 

Struck by this remarkable phenomenon, Jacobsen . 

Undiluted Xortli . 

. .  

Aim. Chem. Phnrm. 167, p. 1. 
* \\7ien. Acad. Ber. [3] ?10, 1'. 470. 

4 
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mit Basen zu neutralen Salzen verbundenen Kohlensaure 
erhWt nian aus dem Meerivasser, wenn dieses unter Durch- 
leiten einbs Stromes kohlensaurefreier Luft  bis zur reich- 
lichen Abscheidung yon Chlornatrium vetkocht wird.” 

Det  maatte saaledes fremstille sig s m  et liidjst mer- 
keligt Phznomen, a t  den Kulsyre, som dog maatte tznkes 
opl0st i Sidvandet paa en eller anden Maade som fri Gas- 
apt, ikke skulde lade sig uddrive ved Udkogning efter Bun- 
e n s  Methode,.og at den endogsaa v.ed Udkogning under 
fuldt Atmosphwretryk og i en kulsyrefri Luftstridm skulde 
undvige saa langsomt, a t  man fprst red Concentr.ation til 
omkring af det oprindelige Volqm erholdt den sidste 
Rest uddrevet 

’ 

Foyat kunne forklare disse Mserkeiigheder tillccgger 
Jscobsen Sidvandet en eiendomniclig Evne til ined megen. 
Kraft a t  kunne tilbageholde sin Kulsyre, en Mening, som 
han efter lizr’mere at’have fremfprt’ sine Grunde mod den 
af Vierthaler gjorte Antagelse udtrykker med fidlgende ‘Urd : 
::\Vie man -aber auch cine Deutung der starken’ Absorptions- 
wirkung des’ veerwjssers auf die .. atmospharische Kolilen- 
siiure Fersuchen moge, jedenfalls kann man die Kohlensaure 
nicht in ‘demselben S h e :  wie $auerstoff . und Stickstoff, als 
absorbirtes freies Gas darin annehmen.. Man mag einst- 
weilen von eineru eigenthumlichen Zustande der’ Bindung 

, sprechen, bei Tvelchem die Kohlensaure selbst durch stun- 
deiilanges.Kochen nur sehr unvollstiin&g ausgestrieben wird: 
Das Vorhandensein ungeheuerer Mengen Kohlensawe im 
Meerwasser, in eineq solchen Zustande, wo sie der Ath- 

. mungsluft der Seethiere nicht ohne Weiteres’ zugeziihlt .wer- 
den kann, ohne andererseits der Vegetation ’ des Meeres 
unzuganglich zu sein, ist jedenfalls fur das maritime Thier-. 
und Pflanzenlebbn von hochster Bedeutung.” 

. Jacobsen antager nzermest ‘at inaatte henlsegge denne. 
eiendommelige Absorbtionsevne hos Sidvalidet til den deri 
oplaste Chlorm&nesium. og henTiser i saa Henseende til 
Egenskaber hos en Chlormagnesiu.moplasning, der indehol- 
der en i Kulsyre oplprst Mzngde kulsur Kalk. En saadan 

. Oplasning kan ifidlge $am henstaa i ugevis ja endog .koges 
uden at blakkes, fidrst ved meget, langt fortsat Conoentra-. 
tion udskiller der .sig ren kulsur Magnesia. 

’ 

. .  

. .  

Denno Jacobsens Anskuelsesmaade blev senere saa 
godt som uforandret optngen af den engelske Challenger- 
expeditions Chemiker, J. Y. Buchanw, som udfhrte .en 
Rzekke .Forsagl for nm-mere at bestemme, hvilket eller 
hvilke af Saltene i SGvandet ‘der  skuldo vsere i Besiddelse 
af denne E v n e  . saaledes at kunne ti’lbageholde, Kulsyren. 
.Ha.n kom i den Henseende ,til det pazzfaldendo Resultat, a t  
de fleste Salte, som han undersagte, i mere ellel,. mindre 
Grad skulde. vzre i Besiddelse af denno Xgenskab dog 
mest Sulfaterne, , saaledcs st denne Savandet+ stmke Ab- 
sorbtion;evne ligeoverfor Kulsyrcn af ham lienlagdes fra 
Chlormagnesium til Sulfaterne. Veda de af ham udforte 

Proc. Royal SOC. 22 .--‘lo2 og 483; 

donen Kohlensaure erhiilt man pus dem Meerwasser, wenn 
dieses unter Durchleiten eines Stromcs kohlensauiuFefreicr Luft 
bis zur reichlichen Abscheidung von Clilornatrium vcr- 
kocht wird.” 

Hence it couJd not but strike the experimentalist as 
a remarkable phenomenon, that the carbonic acid, which 
in some way or other must have been herd ‘absorbed by 
the .sea-w,zter in a free gaseous form, should not admit of 
being boiled out by .Bunsen’s method, and that even when 
the boiling-process was cbnducted with full atmospheric 
pressure in a current of air free from carbonic acid, i t  
should escape so slowly, that concentration to the extent 
of about one-tenth of the original rolunie proved necessary 
to obtain i t  all. . 

To account ‘for this perplexing phenomenon, Jwob- 
sen ascribed to sea-water a peculiar property of retaining 
its carbonic acid, an. assumption which, after setting forth 
more a t  large the grounds. that led him to oppose Vier- 
thhler’s hypothesis, he enounces in the following terms : - 
.*‘Wie maii aber auch eine Deutung der starken Absorptions- 
wirkung des Meerwassers auf die atniosph~rische Kohlen- 
siiure versuclien moge, jedenfalls kann nian die Koldcnsiiure 
niclit in deniselben Sinne, \vie Sauerstoff und Stickstoff, als 
absorbirtes freies Gas darin aanehmen. Man mag einsk 
weileii von eineni eigenthiimlicJien Zustande der Bindung 
sprechen. bei welcheni die Kohlensiiuse selbst durcli stun- 
denlanges Kochen nul: sehr unvollstiindig ausgestrieben wird. 
Das Voihandeusein ungkheuerer ,Mengen Kohlensiiure im 
bleerwasser,. in eiiieni solchen. Zustande, wo sie der Atli- 
mungduft der Seethiere nicht ohne Weiteres zugcziihlt wer- 
den kann, ohne andererseits der Vegetatioq des hleeres 
unzuganglich zu sein, ist j,cdeufalls fiir das maTitime Thier; 
und Pflahzenlcben von hochster Bedeutung.” 

Jacobsen is of opinion, that this peculair absorptive 
power must be derired from the chloride of niagnesiapres- 
ent in sea-water. and draws attention to certain properties 
possessed by a solution of chloride of magnesia containing 
carbonate of lime dissolred in carbonic acid. A.  solution 
of this kind may, according to his statement, be left ex- 
posed for weeks togethw. nhy be boiled even, yithout be- 
cdming turbid; nor can it be made to part with pure 
carbonate of magnesia till after protracted concentration. 

Jscobsen’s hypothesis was subsequently adopted, almost 
without modification, by’ ,J. Y. Buchanan, chemist to the 
Challenger’ Expedition, who instituted a series of experi- 
ments’ with a view ‘ t o  determine which of the salts 
present in scmvater had tliis property of retaining caL 
bonic acid. I He arrived a t  tlie surprising conclusion, that 
most of the salts examined were in’ some degree distinguished 
by this property, chiefly however the sulpliates; and the 
remarkable power possessed by sea-water of retaining car- 
bonic acid lie transfei-red accordingly from ‘chloride of ma& 
nesia to tlie sulpliates. Hence, when performing carbonic 
acid determinations he always precipitated the suiplluric 
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Kulsyrebesteinmelser pleiede han derfor altid. ;for' Opera- 
tionens Begyndelse a t  udfielde Svovlsyreii ined conceiitreret ' 
Clilorbariumo~~l~siiing, forat Kulsyrm lettere skulde und- ' 
vige, men anvendte forresten den af Dr. Jacobsen angivne 
Methode, hvorved han har bestemt Iiulsyren i S0vanhet i 
de sydlige Have til i Middel 43.26 Mgr. per Litre1. 

Da jeg V g r e n  1877 opfordredes til. a t  gaa ud. som 
Glicmiker . p a  den norske Nordharsexpeditions 2det To@, 
var der kun leviwt mig nogle faa Dage til Forberedelser,, 
og det f0lger derfor af sig selv, a t  jeg ikke paa nogen 
, M a d e  , dengang kunde have befattet mig med vidthftigere 
Forunders~g&lscr, o g  jeg maatte s 'dedes 'uden selv at 
kunne prove optage de tidligere Metlioder uforandrede. 
Paa Togtet i 1877 anvendtes derfor den af Dr. Jacobsen 
angivne Methode! og bestemtes efter denne, fijennem en 
Rakke oniliyggelig udfmte Observationer Kulsyregelialten 
i dot da unders0gtc Hav til, omkring 100 M$.. per Litre. 
Der viste sig iniidlertid ved Gjentagelse af sanlme Observa- 
6ioV bestandig Uorerensstemmelsei, som ofte, vare ikke ube- . 
tydelige og engang endog l0b op til liele 12,IMir. per Litre. 

Dels ' lierved ' dels ved andre Oinstandigheder. ,yaktes 
min Mistankc om Tilforladeligheden af den af Dr. .Jacob- 
sen i Forslag bra$e Metliode. 

'Det syiites mig paa Forhaand overmaade, urimeli& 
at der 110s Ssraiidet skulde fii!des en saadan inarkelig Evne 
til rent mekmisk at  tillageliolde den e l k  Gasart, niedens 
den ingensowhelst T'irkniIig. skuldc ud0re paa .de Andre. 
Heller ikke var der nogensinde gjort noget F e r s ~ g  p a  at 
szt te  datte PIizenoiileii i Forbindelse med bekjendte chemi- 
ske Egenskaber hos nogen af de 'i S~vandet  indeholdtb Stoffe. 

Ved et Ti l fdde kom jeg ,en 'Dag til at forsprge SJ+ 
'vandets' Renktion . paa X$mius og .Rosolsyre og fandt til 
min sore 'Forundrjng, at det reagerehe bestemt og tyde- 
li@'alkalisk, hvad jeg sidea liar bragt i Erfaring, a t  alle- 
rede v. Bibraz og 'senere E. Guigiiet og 4. TellesB liar 
observe7e.t. 

Efter mine Forsog viscr to ligestore Pr~.ver* af en 
efter Gottliebsd Fremganginaade frisk tilbersdt ' Lakmus- 
opl0sning, hvoraf den Ene tilssttes en. tilstrakkelig Mangde 
S~rvand og den Andon et ligestort Volum rent destillerqt 
Vand, ikke ,nbetydelige' Farvedifferentser. -Ligeledes 'an- 
tager en mcd ..meget for tpdet  Oxalsyrc ,svagt udsyret p- 
sonde Portion rent Vgnd, *hvo& p a  Forhaand er opl~rst 
en Dmabe Rosolsgro, red T.ilsa?tniiig af S0yabd .'&ax don 
bekjendte .rpdlig-violett.e Fane. 

' Paa denne M a d e  undersggtes qaa. Expeditionens sidste 
Togt, hvor der rar . fuld Anledning ' til at wholde T7and- 
prmei=e ganske friske, et ineget stort Antal a€ ,disse og 
uden Undtagelse ined det sainine ovcnbeskrevne I t e s u b t .  

a .  

. 

. I  

Ber. Berl. chem. Ges. 11 - 410. 
Ann Chem. Pha& 77 - 00. 

* Compt rand. 83 - 810. 
' Joulm. fur pract. Chem. 107 -, 488. 

acid, beforo commencing the .operation, by adding to the 
water a saturated solution of chloride of barium, in order 
to facilitate the liberation * of tlio carbonic acid, hut.  with 
this exception, adopted the method devised by Dr. Jacobsen, 
and determined the mean amount of carbonic acid present 
in the water of tlie Southern Seas to be 43.2Gn'gr per 
litre. 

When invited, in the spring of 1877, to go out as 
chemist to the Noryegian North-Atlantic Expedition, on the 
secoid cruise, I had but a few days iii which to mako the 
necessary preparations, a n d  consequently no time being left 
me for preliminary experiments, I was compelled to adopt 
unchanged the earlier methods, without testing the accuracy 
of their results. On the cruise in 1877, I theref0i.e ap- 
plied Dr. Jacobsen's method, and determined by a series of 
careful observations the amount of carbonic acid present 
in the water of the tract then investigated to be about 
100fngr per litre, But, on repeating tlie operation with the 
same sample of water, the results were always bund  to 
vary, and freqhently indeed considerably ; nay, on one occa- 
sion the difference amounted to as much as lSnlgr per litre. 

Partly for this reason, and pai%ly frbm other circum- 
stances, I was. led to question the trustwortliiacs$ of 
Jacobsen's method. 

Koiv it struck me at once as*higldy i'mprobable that 
sea-water should possess so remarkable a power of retain- 
ing mechanically one gas, and yet, in this respect, exert no 
influence whatever on otliers. Nois had any attempt been 
made * to conhect this phenomenon with laiown clieniicd 
properties distinguishing the substances contained in sea- 
water. 

Quite accidentally, I wps one day led to investigate 
the. effect of sea-water as a reagent on litmus and rosolic 
acid, and found its reaction, to my p e a t  surprise, dist- 
inctly alkaline, which, indeed, as I subsequently learnt, 
had been already observed, first by von Bibrae and later 
by E. Guignet and A. T e l l e ~ . ~  

According to m i  experiments, two equd measures of 
a. solution of litmus, freshly prepared by Gottlieb's methodad 
one of which has added to i t  a sufficient quantity of sea- 
water and- the other an equal vblume of pure distilled 
water, exhi bit 'considerable difference in colour. Moveover, 
a proportionate mixture, of highly dilute oxalic acid and 
pure water, tlie latter having been previously treated with 
a drop 6f rosolic acid, will, on the addition of sewvater, 
imi&diately assume the 1 ~ 1 1  kno\vn reddish-violet hue. 

In tbis inanner were oxanlined on the last cruise of 
the Expedition, which afforded excellent .opportunities of 
obtaining the w,zter quite fresh, a very large iiuiiibcr of 
samples, and invariably with the results described above. 

Ber. Bcrl. cliom. Cfbs. 11, p. 410. 

Compt. rend. 88, p. 919. 
.I own. 'fur pract. Chem. 107, 1). 488.. 

p' Ann. Cliem. Phnrni. 77, 'p. 00. 
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Dette syntes ogsaa meget vanskeligt a t  forklare, saa- 
fremt det virkelig skulde forholde sig son1 af Enkelte pm- 
staaet, a t  der i Sovandet skulde findes et meget stort 
Overskud af fri Kulsyre ved Siden af en meget liden 
Qvantitet af sure Carbonater. Det  maatte aabenbart syncs 
meget rimeligere a t  forklare de sf Dr. Jacobsen gjorte 
Observationer derved, at Sprvnndet usder den langvarige 
Xogning ved en eller anden chemiskReaction gav Slip p a  
noget af sin neutralt. b u n h e  Kulsyre. . 

For at komme paa det ltene med, om dette virkelig 
forholdt si? saa, gik jeg frem paa fprlgende Maade: 

200 CC. Ssvand 1 (af .sp. Vzgt  1.0267 ved 17."5 C. i 
Forhold til destilleret T ' p d  af saninie Temperatur) afdestil- 
leredes ngston til Torhed i en kulsyrefri Luftstrmi, 08 op- 
fangedes den undvigende Kulsyre i 25 CC. af en Baryt- 
oplesning, hvoraf 1 CC. svarede til 4.0204 Mgr. Kulsyre. 
Ved Retitration med 0xalsyi.e viste det sig, a t  19.97 CC. 
af det anvendte Barytyand var uneutraliseret, hvoraf den 
undvegne Kulsyre beregnedes til 20.2 Mgr. ltesiduet paa- 
heldtes nu friskt udkogt T7and, som atter * afdestilleredes, 
hvorved endnu et  ubetydeligt Spor af Kulsyre erholdtes. 
Sluttelig tilsatte's circa 0.5 Gr. fuldkommcn ren friskt ud- 
glidet. Soda, hvorpaa det Hele atter fortyndedes nied kult 
syrefrit Vand til Sprvandets oprindelige Volum og saa af- 
destilleredes i en kulsyrefri Luftstrerm. 

Allerede fra det Oieblik af, daVzdsken var kommen 
i Kog, begyndte strax en saa voldsoln .I<ulsyi*eudviklini, a t  
det i. Forlaget.  anbragte Barytvand slap store Mangder 
uabsorberede igjennem, og det viste sig efter endt Opera- 
tion, at kun 1.3 CC. Barytvand var forblevet uneutralise- 
ret. Heraf beregnes den absorberedeDe1 af den undvegne 
Kulsyre til 95.3 Mgr.., medens desforuden meget betydelige 
Msngder gik igjennem, idet nemlig Barytvandet i et ufor- 
mi@ Rerr, som var anbragt foran Forlaget, fuldstzendigt 
var, forbrugt. 

Efter Forslig af Professor Waage gjentoges Forsprget 
ined varmt faldt, ved 100" tprrret liulsur Kalk, hvoraf det 
ogsaa lykkedes at *udd;ive ikke ubetydelige om end meget 
mindre Msngder Kulsyre, hrorimod der ved et Forsprg 
med fint 'pulveriseret Marmor ikke erlioldtes noget sikkert 
Resultat. 

Betydningen af disse Observatioaer kunde ikke g m e  
tvivlsom, da det hermed pas det Tydeligste var godtgjoit. at 
den i Sprvandet forhaandenvserende Saltblanding red Kog- 
l e d e  decomponerede neutrale Carbonater, og dermed ogsaa, 
at alle de hidindtil gjorte Rulsyrebestemmelser med Hen- 
syn p a  sin Hensigt at bestemme den i Sprvandet inde- 
holdte frie og surt bundne Kulsyre vare forfeilede. Hvad 
angaar de fOr Publicationen af Dr. Jacobsens Afliandling 
om- Luften i Sovandet udferrte Kulsyrebestemmelser, da er 
det en Selvfdge, at de, alle uden Undtwelse niaatte vsre  
i enhver Henseende fuldstandig vsrdilprse, idet der ved 
dem intetsteds er kommen til Anvendelse en Afdestillation 
til Tsrhed eller en saa* vidtdreven Concentration, a t  man 

This :fact would obviously be most ciifficult of expla- 
nation if, as some have affirmed, sea-water. does actually 
contain a very large surplus of free carbonic acid. along 
with an exceedingly small proportion of bicarbonates. A 
more plausible hypothesis by which to explain Dr. Jacobsen's 
observations were surely the assumption, that during the 
protracted process of boiling some of the neutral carbonz 
ates present in se%water had been decoiiposed. 

With the object of ascertaining whether such was 
really .the 'case, I went to work as follo\vs. 

Two liundred c.cptim. of sea-water (sp.. grav.. 1.0267, 
temp. 17."6 C., as compared with' distilled ivater of the 
same temperature) were distilled almost to dryness in a ' 

current of air free .frani carbonic acid, and the carbonic 
acid collected in 2 6 ' ~  of baryta water, lCc of which re- 
presented 4.0204mgr carbonic acid. On being retitrated 
with oxalic 'acid 19.97cC of the baryta water were found not 
to .be saturated, and 20.2"or ca.rbonic acid had accord- 
ingly been driven off, *Water freshly boiled was pow poured 
on the residue!, and then evaporated, the result yielding a 
slight. trace of carbonic apid ; finally, about 0.5 wr . purified 
and freshly heated soda was added, and the \vhole com- 
pound again diluted with water, from which all carbonic 
mid had been expelled, to the original volume of the.  
sample, and then distilled in a current of' air free from. 
carbonic acid. 

From 'the very moment a t  wliicli the 'fluid began to 
boil,. so rapid was the liberation of..  carbonic acid that  
large quantities . passed unabsorbed through ' the baryta 
water; and,. on the operation being terminated, 1.3 cc 

only. of the baryta water had not been neutralised. Hence 
the absorbed portion of the carbonic acid, was calculated, 
at 95.3mgr, exclusive of which a 'very considerablb quantity, ' 

as before .stated, passed off into the atmosphere, the biryta 
water, placed in a glass tube (resembling in form the 
letter U) connected with the receiver, being .surcharged 
with the gas 

~t Professor Waage's 'suggestion I repeated the ex- 
periment with carbonate of lime, precipitated warm and 
dried a t .  a temperature of 100 o C., and-. succeeded in expel- 
ling carbonic. acid in considerable, though n o t .  so large, 
quantities as before,. whereas an .experiment with finely 
pulverised marble gave no positive result. . . 

* The iniportance of these observations wqs not to be 
questioned, affording as they did conclusive proof that the 
saline mixture in semvatei., on the temperature being raised 
to the, boiling point, decoinposcd neuttal carbonates, and 
likewise .that all carbonic mid determinations hitherto at-' 
tempted with the -object of measuring the carbonic acid 
present in seaiwater were faulty. As regards the car- 

' bonic acid determinations .performed previous to the publi- 
cation .of Ur. Jxcobsen's Memoh on the presence of air 
in sea-water, such must as a. matter of course be wholly 
worthless, the method of. distillation to dryness having ih 
no case been adopted, or that of concentrating the fluid 
till fuither evaporation .ceased to expel carbonic acid. The 

. .  

, I  
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ikke ved fortsat Inddainpuing skulde kunne have erholdt 
et storre Udbytte af Iiulsyre. De af Dr. Jacobsen og 
J. Y.  Buchanan udforte Observationer kunde derimod ikke 
saA ligefiem forkastes, idet der jo kunde tsnkes Mulighed 
for, at det ved de af dem benyttede Methoder kunde have 
lykkedes ved den Iangvarige Kogping at uddrive ogsaa a1 
neutralbunden Kulspe,  i hvilket Fald de af dein opfplrte ' 

Tal i en andeii Henseende kunde faa Betydning nemlig 
som Udtryk for den samlede Sum af den i Sovandet inde- 
holdte Kulsyre. 

Desvailre lagde flere Oinstzendigheder Hindringer i 
Veien for Afslutiiingen nf mine Forsog over disse Gjen- 
stande i. T'interen 18i7-78, dels var niiii Tid optnget med 
andre Arbeider, dels lod' niin Helbred den stprrste Del af 
Vintcren adskilligt tilbagge at onske, saaat mine Forsog in- 
genlunde' havde den mnskelige Fremgang, og jeg blev der- 
for nsdt 'til a t  gaa, ud ogsaa pan Togtet' i 1878 uden nogen 
pmlidelig Methode til Besteriimelse nf den i S@vandet jnde- 
holdte Kulsyre. Da .jeg efter eiidt Togt on1 Hosten vendte 
tilbage, gjenoptog jeg imidlertid atter mine UndersGgelser 
og bragte dem til Afslutning. 

Gjeiinein en netop da af C. Borch~rs  offeiitliggjort 
sfhandling1 om Besteinniclsen af Eulsyren i n,a.turlige Mi- . 
neralvande 'blev jog (rjort opnizrksoni pa" det for Bestem- 
melse af Kulsyreii i Cubonater af Alexander Classen angime 
Aiqxxat,' som jeg senere i stor Udstrzkning liar bcnyttet. 

Apparatct i den Form, livori det her er kommen til 
Anvendelse, find& saiiimenstillet i Figur 3. 

A er 2 nied Natronkalk fyldte uformige ROT, B inde- . 
holder Barytvand. C 6r cu Erleniueyers Kolbr, p a  circa 
0.5 Litre, der gjeniiem et ved Buiiden udmundende ROr 
communicerer me i  B, medens e t  lige uhder Kautschuk- 
proppen udmundende szetter den * i' Forbindelse med Kjole- ' 
leren 0, hvis indre Del efter Classen best= af et 27- 
30mm vidt Glasrrar, hvortil i ~ v r e  og ncdre Eude er loddet 
R0r lned respective 15 og 7m7" Diameter. . Forlaget'$ or 
hldstsndig a$ saminc Construction soiu dot af Jacobsen 
beiiyttede og er oventi1 forsynet ined dct af P. Wagnerg 
foreslaaede mcd Glaskugler fyldte R0r 3. . 

Ved a, iivor der findes en 'Indsnevring, 'er anbragt 
en noget storre Glaskugle, son temmelig n0ie dzkker over . 
det nederste snevre Ror. Idet clot til Opsamling af Kul- 
s p e n  anvendto titrerede. Ba?ytvand heldes ped gjennem F, 
fjernes Prolipen b, indtil', dct Xeste af Barytvpndet .hm 
Passeret a, men ssettes derpm hurtigt i, saalcdes a t  der 
over de nedorste Glaskugler bliver s tuend9 noget Baryt- 
vand til en H0ido af omtreut 50m" over a. Uersom nu 

' Jourii. fur .pact .  Chem. 126 - 3:d. 
a Fresenius Zeitschrift 1:) - 286. 
' Freseniue Zcitschrift !I - 443, 

series of observations instituted by Di*. ,Jacobsen and J.  Y .  
Buchanan cannot however be yholly rejected, since the 
protracted' boilihg characteristic of the method they adopkd 
may possibly have driven off all the carbonic acid contained 
in the carbonates, in which case their figures would acquire 
importance as expressive of tlio total amount of carbonic 
acid present in the sea-water examined. 

Unfortunately, divers untoward circumstances conspired 
' to  prevent my terminating in the mintw of 1877-78 the 
series of experiments I had begun with the object of elu- 
cidating this intricate subject ; my time, for instance, canie 
to be unexpectedly occupied in other ways, and during the 
greater part of that period I suffered from ill-liealth. My 
observations, tlierefore, not having progressed so fnvourddy 
as I at  first had reason to anticipate, I was again obliged 
to set out on the Expedition, in 1878, without having 

.fixed on any reliable method for determining the carbonic 
acid present in sea-water. On my return homover to Chris- 
tiania in the autumn of that yeax, I recommenced the said 
experiments, and succeeded in bringing them to a satisfac- 

A papor by C. Borchers, yhich had just appeared,' 
on the determination of carbonic acid in mineral water. 
drew iny attention to the appiratus - of &ich I have 
since made frequent use - devised by Alex. Classen2 for 
determining carbonic acid in carbonates. 

Figure 3 represents this apparatus as constructed for 
my experiments. 

A 2 glass tubes. resembling in form the 'letter U, 
filled with soda-lime; B a vessel for baryta water; C 'an 
Erlenmeyer flat - bottomed ruatrass, containing about 0.5 
litre, which by means of a tube terminating at &e bottom 
is made to communicate with B, a similar tube, issuing im- 
mediately beneath the caoutscliouc stopper, phtting it like- 
wise in' comiuuiiicatioq with .the cooler D, the innes por- 
tion of which, according to Classen, should consist of a 
glass tube from 27'nm, to 30mm in diimeter, with tubes, 
measuring fespectively 15 ym and 7 in diameter, senled 
to its upper aid lower extremities. The receiver E has 
precisely the same foym as that adopted by Jacobson, and 
is furnished abbve with a glass tube, F, filled with glass 
ha&, as suggested by P. Wagner.Y 

At the point a, where the tube suddenly narrows, is 
introduced IL somewhat larger glass hall, to fill up, as near 
as may be, the opening of 'the lower or 'slender portion of 
the tube. Wlieii the titrattod baryta mater, which absorbs 
the carbonic acid, is being poured down through F, the 
stopper b has to be taken out, but must be quick13 replaced, 
before 4Iie whole of the fluid has passed a, in .order 
that the glass balls to n. height of about 5 O m m  above a 

' tory fermination: 

. 

Jouni. fur pac t .  Clieni. 123, p. 353. 
* Prceenius Zeituchrift 16, p. 2% 

Fres&ius Zcitsclirift 4, p. 446. 



den nederste Glaskugle slutter godt, vi1 den gjennem a 
passerende Luft spaltes .i en Mmgde  meget fine Blarer, 
som ved at stige op mellem de af Barytvand' omgitne Glns- 
kugler bliver fuldstandig kulsyrefri. Det uformige Rnr Q 
indeholder Barytvand, H fnrer til Aspiratoren. 

may be immersed in baryta water. Now, assuming the 
large glass ball to fit well. the air will pass a in the form 
gf minute bubbles: which. having to ascend between the 
glass balls surrounded by baryta water, must part withthe 
whole of its carbonic acid. The tube G contains baryta 
water; H leads to the aspirator. 

Fig. 3.  

.Den .af *Classen foreslaaede Kjoler virkei, sim udmsr- 
ket, a t  man i meget lang Tid kan koge for tpde t  Snltsyre 
i Kolben, uden at det mindste Spor af Chlor kan paavises 
i Forlaget, forudsat at den gjennemledede Luftstrnm iltke 
gives for stor Hastighed, h a d  der imidlertid heller iklte er 
fornodent. 

The cooler devised by Classen is so excellent, that 
diluted hydrochloric acid may be boiled in tho matrass for 
a very considerable length of time without a trace of acid 
being detected in the receiver, provided that too p e a t  
rapidity be not given. to the current of air;  this, howeier, 
is quite unnecessary. 



Saar Sravandet' i dotto Apparat kogtes ined fortyndet 
Svovlsyre i en kulsyrefri Luftstrsm, undveg Kulsyren meget 
hurtigt, idet 15 Minutters Kogning fuldslxendig strak til 
for a t  bringe al Kulsyre over i Forlaget. Sprvandets Sul- 
fater vistc altsaa i alle Fald ikke ved Tilstedevmelsen af 
h i  Syrc de af J. Y. Buchanaii observerede Egenslcabor. 
Nay den pah donne Mmde uddrcvne Kulsyremzngde op- 
wmledes og bestenites, viste den sig nltid at stemlne nogen- 
lunde med, hvad inan efter den af Dr. Jacobsen anvendte 
Methode kunde erholde uddrevet. idet de optracdende Af- 
vigelser snart .vare positive snai% negative men i ltogelen 
ikke s6rre, end.  at de for den stprrste Del maatte kunne 
tilskrives Observationsfeil. Ved den af Buchman i Por- 
slag bragte Udfzldning af Svorlsjren erholdt jeg derimod 
bestanclig bctydelig for lave Itesultntt.r, hvorom senere. 

For samtidjg i en og samme Portion at  kunne be- 
steniine b a d e  den neqtralbundne og den samlede, Mzngde 
Kdsyrc, :pr-endte jeg fslgencle Fremgangsmaade. 

Efterat ;Qpparatet fuldstzndig vw befriet for kulsyre- 
holdig Luft. nnbragtes i Forlaget p a  den far beskrevne 
Mmde 25 CC. Barytvand, hvornf liver CC. svarede til 
4,129 Ngr. Kulsyre, hvoreftcr der i Kolben C heldtes 
367.7 .CC. af det til 'Undersrag~lse besteinte S0vand tillige- 
ined 10 CC. * n f  en Svovlsyre, Iivoraf hvrr. CC. svuede til 
4.099 Mgr. Kulsyre. Indlioldet i Kolben ophedecles nu 
under Gjenneiiileduing af en ineget langsom Luftstroin til 
Koghedr og lioldtes i Kog i n o g g  Tid. Efter Forlab af 
henimod 15 Itfinutter fjernedes attrr  T'armelulden 'og Vzd- 
skeii afkjdcclcs, idet Luftstrprmmen lidt efter liclt gaves en 
noget s ts iw Hastighed,' hvorrcd den endiiu ikke absorberede 
Kulsyre meget hurtigt bragtes orer i Forlaget. 

Efter endt Operatiou bragtes de i F vzrende Glas- 
k u g h  tilligeriied det ved ltorets V q g c  heftcnde Baryt- 
rrand ncd i Forlaget E, hvorpaa dct Hele retitreredcs ined 
en Oxalsyre, livoraf h e r  CC. svarede til 3.97G Ngr.  Kul- 
syre. idet allroliolisk Curcuiiia tjente soin Index. Lipeledes 

* skylledes den ved de indre Va?,~ge af' Kjaleren heftende 
Tiadske ved lidt. kulsyrofrit 'dcstillerct Ymd ned i Kolben, 
livori den overskydende Syre neutraliseretles ined en Natron- 

. lud, livoraf liver CC. svarede til 2.928 Mgr. CO,, idet 
Rosolsyre tjente som Index. 

. Soni Resultat af. disse Titreringer erlioldtes den smi- 
lede Kulsyreinengde bestemt til omkring 97 Mgr. og den 
neutralbundne til gj ennemsnitlig lieniniod 53 Mgr. pr. Litye. 
De 44 Mgr, &lsyre, soin udgjm Diff'erciitsow inellein den 
samlede Kulsyremmgde og ~QII neutralbmidne, k m  aaben- 
b u t  ilrke forckonimo'i Sprvnndot soin fri Gasart, nien inaa ~ 

forene sig med de allerede fxmligdnnnede Cnrbonater under 
Dannelsen ' af Bicarbonater, og dot visor sig d t s q  at  de 
nf Dr. dacobsen gjorte Observationer meget Daturligt lade 
sig forklpe derved, a t  S ~ v m d e t  ikke indeliolder det mind- 
ste Spor af fyi liulsyre men hele 53 Mgr. neutralbunden 
og kun omkring 44. Mgr. surtbunden Kulsyru pr. Litre. 

' On, boiling sea-water along with diluted sulpliuric 
acid, exposed to a cuiwnt of air free from carbonic acid, 
in this apparatus, caxb.onic acid escaped very rapidly, the 
space of 15 minutes sufficing to collect the wliole of it in 
tlie ieceiver. The sulphatei in sea-water - .  at  least when 
free acids were present - did uoh, accordingly, exhibit ' the 
properties ascribed to them by J. Y. Buchanan.' On col- 
lecting and determining the carbonic acid driven offby this 

'process, the imount ;vas invariably found to agree with 
that which could be liberated by Dr. Jacobsen's lnethod, 
the, differences observed having been sometimes positive and 
sometimes negative, but as a rule not greater than vould 
admit of imputing them chiefly to errors of observation. On 
precipitating tha sulphuric acid as suggested by ' Buchanan, 
the results obtained ~verc invariably too low; but to this. 
subject I shall afterwards retuiii. 

In order to determine both the proportion of carbonic 
acid f&mi& the neutral carbonates and the whole amount 
of carbonic. acid contained in one and the sanie sample of 
sea-water, I adopted the following mode of procedure. 

After ekpelling ,from the 'apparatus 1111, air' in' which 
carbonic 'acid was present, 25cc of baryta mater w r e  
introduced, as .previously described. into the receiver, encli 
c.centim. repimenting 4.1!29mgr carbonic acid ; 367.7 cc of the 
soa-water to be examined were then p o u r ~ d  into tlie inat- 
rqss (C), along with l 0 c c  of. sulphuric acid, each c.centiin. of 
whicli represented 4 . 0 9 9 m 8 '  caibonic acid. . The contents 
of the matrass were now heated, during exposure to Ll very . 
slow current of 'air, . up to the boiliug-liIoint, and .kept for 
so.me time at that teinperatuic After the lapse of about 
15 minutes, the souyce of lieat was removed 'and the fluid 
cooled, the ra.pidity of the .curre& of air being slightly 
increased, causing .tlie carbonic adid not yot absorbed to 
pass off quickly into the receiver. 

The operation being I terminated, the . glass balls in 
the tube F, along with the baryta ,water adhering t o .  the 
'w& of 'the tube! were introduced into. tbe receiver 3, :md 
the ..whole 'of its contents retitmted wit11 oxalic acid, em11 
c,eentim. of which represented 3.976 t n ~ l '  carbonic acid, a 
solutioii of nlcptiolic. cwcuina serving as tlie index.  lie fluid 
adhering to- the ~ ~ 1 1 s  of, the1 cooler was likewise washed 
,down into the nratraSs with a little distilled water free from 
carbonic acid,. a d  the surplus acid neutralised by the ad- 
dition of soddye, each c.centim. of wllich reprosel5ted 2.928mgc 
CO,, rosolic acid serving as the index.. 
* As tho result. of this titration, the totiid aiiount, of 
cmbonic acid i v i s  found to be about 97n'8r* and the pro- 
poiition forming ueutrd carbonatis to  avbrqe :bout 
per litre. PITOT, tlie difici~enco, 441nb8', cannot occur fro0 , 
as gas, but will unite with the carbonates to fox& bicar- 
bonates ; %and hence Dr. Jacobsen's observ;ltions could be 
readily explained on the assuniptioii ti& sea-wrttter 'contains 
110 '  trace even of fTee cmbonic acid, but i s  iyucli RS 53mor 
1)er litre of cnrbonic acid forming cnrborintes and only' 
about 44mvr per . l i tm of carbonic acid forming bicar- 
bonates. 

.. 
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Som man ser, er  den her til Besteininelse af den . 
neutralbundne Kulsyre anvendte Methode i alt vaesentligt 
den' samme, som allerede for flere Aar tilbage er beskre- 
ven af Dr. M0hr.I Forskjellen stikker kun deri, a t  jeg 
har anvendt Classens Kjsler og desuden onibyttet Salpeter- 
syren rued Svovlsyre. Dot syrltes mig nemlig ikke tilr'm- 
deligt at anvende Salpetersyre ligeoverfor et saa stzrkt 
clilorholdigt Mineralvand som Sprvand, hvori der' desuden 
fandtes en vel niarkbar om end teininelig liden Qvantitet 
oxyderbare Stoffe. 
. Efter denne Fremgangsmaade har jeg senere ved 78 
Observationer bestemt Kulsyren i 64 forskjellige TTandprpr- 
ver temmelig jevnt fordelte over det af den norske Kord- 
havexpodition underssgte Felt. Resultaterne findes sam- 
menstillede i Tabel I T .  . 

F m s t  skal i Korthed ber6res de Feil: ivormed de i' 
Tabellen opfsrte Tal kan h n k e s  beheftede. ' ' 

Om man vilde antage, at den i Ssvandet iiideholdte 
Kiselsyre 'ikke forekom oplsdt som fri' Syre, meb forefandtes 
bundet til Baser i Form af Silicater. en Antagelse af me- 
get tvivlsom Berettigelse, vilde man aabenbart efter den 
ovenfor beskrevne Methode faa noget feilagtige Resultater, 
idet den til Kiselsyre bmdne Mangde Baser rilde findes 
som bunden til Kulsyren. Forat  kunne. danne mig en 
Forestilling om, hvorvidt den Feil. som man under denne 
Forudsstning skulde kupne begaa, nogensinde vi1 kuiine 
taeakes at faa ssrlig Betydning, har jeg bestemt Kiselsyre- 
macngden i forskjellige af de hjembragte Vandprsver, idet 
fsliende Frcmgangsmaade er kommen til Anvendelse. 0.5 

'L i t re  Ssvand inddampeaes med lidt Sdtsyre i en Platina- 
skaal fsrst over fri Ild senere paa Vandbad til Tarhed 
og toimdes ved llOo-lPO" C. Saltene udtoges derpaa 
og pulveriseredes bedst muligt i en vel poleret Agatrive- 
skaal, hvorpaa de atter tpriredes ved samme Tempeyatur, 
og sluttelig bragtes over i et passende Kar  og tilsattes 
ca. 200 CC. saltsyreholdigt Vand, hvorved a1 Gips fuld- 
stacndiit oplsstes. De paa denne Maade udskilte Kisel- 
syremzngder vare altid meget smaa 06 maatte nrermest 
blive at betegne sorn Spor, I idet. de, hvor jeg forsprgte a t  
reie dem, kun beleb sig til Brprkdele af Mgr. i den an- 
vendte Portion Vand. Dette stemmer paa det Kprieste 
med, hrad Thorpe og Morton iiylig har fundet i det irske 
Hav12 livorimod de aldre Opgavbr giver noget s@rqe Tal, 
Og mail vi1 saaledes se: at der ingensomhelst Rimelighed 
er for. at den i S m ~ ~ n d e t  indeholdte Kiselsyremsngde skulde 
bidrage til i mzrkelig Grad at gjsre de fundne Resultater 
upaalidelige. 

Naar man skal d a m e  sig en Mening om Nsiagtighc- 
den af disse Obserrationer, er det imidertid nsdvendigt 
at tage Heiisyn til en anden Omstandighed! soin kunde 
tankes at hare liavt sin Indflydclse p a  Resultaterne. 

Mohr Titrirmethode 3te Aufl. - 524.. 
Ann. Chem. Pharm. 158 - 122. 

As will be seen, the method adopted for the determ- 
ination of the cai-bonic acid forming carbonates. was es- 
sentidly the same as that described by Dr. Mohrl several 
years previously. The only difference lay in my having 
employed Classen's cooler and made choice of sulpburic 
acid in preference to nitric. It did not seem advisable to 
use nitric acid when examining a mineral water so rich 
in chlorine as is sea-water, a i d  which 'besides contains a 
quantity, smdl  ilideed but appreciable, of organic matter. 

By this process I subsequently determined the car- 
bonic acid in $4 different samples of sea-water, drawn a t  
cdmparatively regular intervals from the tract of ocean in- 
vestigated on the Norwegian North-Atlantic Expedition ; 
the number of observations amounted to 78. The results 
are given in Table 11. 

I will first say a few words respecting the errors 
that may. possibly affect the accuracy of the figures set 
down in the Table. 

Assuming the 'silicic acid in sea-\vater not to occur 
as a free acid, but combined with bases in the form of 
silicates, an .hypothesis of rery doubtful d u e ,  the results 
obtained by the method described above would be obviously 
to some extent inaccutate, iqasmucll as the bases coni- 
bined with' silicic acid must in that case'have beiave? as if 
originally combined with carbonic acid. I n  order to ascertain 
yhat  importance could possibly be attached to an error 
arising on such an assumption. I deterniiiied the amount of 
silicic acid in divers of .t!ie samples of sea-water lirouglit 
home with -me. adopting for that purpose the follo~ving 
method. Five-tenths of a litre of sea-water mixed with a 
little hydrochloric acid were evaporated to dryness in a 
platinum dish, a t  first over a coiniiioii fire m d  then in a 
water-bath. and dried at a temperature of 110°-120" C .  
The salts were then taken out and transferred to a well 
polished agate dish, in which they were finely pulverised. 
and again dried at the same temperature ; finally they were 
placed in a suitable vessel, and mixed with about 200" 
of mater containing hydrochloric acid. which thoroughly dis- 

The amounts of silicic acid thus 
precipitated were invariably v&*y small, jndeed but little 
more than traces; for, on attempting to weigh them, they 
proved to be but fractions of a milligramme. This result 
agrees exactly with the observations of Tliorpe and Morton 
on water from the Irish Sea,$ whereas the figures in ear- 
lier statements are somewhat higher. Hence. thero is no 
reason whatever to assume. that the silicic acid present in 
semvater should to any considerable extent influence the 
results obtained. . 

When judging of the accuracy of these observations, 
. regard must. however, be had to another circumstanee that 

might possibly in some. measure affect tho results. Tho 
water examined did not consist of freshly drawn s&ples, 

. solved all the gypsum. 

. 

Mohr'a Titrirmcthodgn 3te Aufl. p. 524. 
Ann. Chem. Pharm. 158, p. 122. 
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Forsogene ere nemlig jkke blwne udforte paa Vandpr0- 
verne strax efter deres Optagelse men forst, efterat de 
have henstaaet i kortere eller laengere Tid. Angaaende 
Tidsrummet, hvoii de enkelte Yandprmer have henstaaet 
f0r Bestemmelsen, kan anfores Ferlgende: No. 1, en Vand- 
prove, som Hr. Dan~skibsforer E. Rostrup viste mig den 
Velvillie a t  skaffe mig, has kun benstaaet nogle Dage, de 

* ovrige Pr'0ver have benstpet, No. 2--6 i ca. 2'le'Aar, 
7-37 i ca. 1'/., Aar og 38-78 i '2 til 4 Maaneder paa 
et  kjoligt Sted opbevarede pa? Flasker, der uai*e forsyiede 
mod vel islebne Glasproppe. Der aabner sig albas en 
Mulighed for, at der ved Oxydation af de i $m%ndet vt13- 

* resde, aldrig manglende, organiske &standdele kunde havo 
dannet s;b -en mindre Qvantitet Kulsyre paa Bekostning af 
den oploste Surstofm~ngde, en Proces, der naturligvk kun 
bar Ipdflydelse' paa den surt  bundne Kulsyre, s k f r e M t  
ikke Oxydationen skulde skrkle saa vidt frem, at ogiaa 
Surstoffet i Svrklsykn skulde * medgaa til Dannelsen af 
Eulsyre, i hvilket Fald den dannede Kulsyre maatte trscde 
ind oom neutfalbunden istedetfor den hestruere& Msngde 
Srovlsyre. + E n  'ma vidt fremskreden Oxydation kan. imid-' 
lertid ikke taenkes mulig, medmindre man t i loprop i Pla- 
s k e p e  -anvender Kork, .da den 'i Servand'et oplprste Surstof- 
gas -er  mer6 end. til&rpkkelig til at 'oxydere a l e  de op- 
rindelig tilstedevzerende organiske Bestanddele. Det k?n 
'ogsaa bemaxkes, at' det ikke i. riogen af de undersmgto 
Vandprover . har vreret muligt at pazvise det. mindste Spor 
af Svovlvandstof. For a s a a  nagenlunde'at fixere de Mzng- 
der Kulsyre, som .paa denne.Maade. skulde kunne dannes, 
har jeg anmodet min Ven Schmelck, $om har &ret beskjaef- 
tiget 'med 4Jndersprgelse af de faste BestanddeKe i Vandet i 
det af Expeditionen d'efarede Hav, og son1 s d e d e s  ogsaa ha? 

Tempe- 
ratur. 
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-- 
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carloriatea.: 
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42.7 
41.6 
41.0 
43.5 

-4.7.2 
45.8 
46.0 
43.9 

' 42.8 
41.5 

I 46.0 
*43.2 
44.6 
42.7 

046. P 
43.2 
44.6 
44.0 
42 :4 
44.4 

Bnmmkningcr. 
( ~ I e m a r b .  j 

. .  
iaving' all of i t  been allowed to stand o k r  fol* a longer 
or shorter period. 'With respect to the interval that had .  
elapsed before commencing the determinations, the .follow- ' 

' ing particulars c b  be given: -. No. 1, a sample of' &a- ' 
water wliicli Captain-E. Rostrup had the kindness to procure, 
me, did not stand over for more than a few days; .of 
the remaining samples, Nos. ,2-G were preservkd for about: 

* tw.0 years and a quart&, Xes. 7-37 for about one year 
and a quarter, and Nos: 38-78 from two to four months, 
all of them in. a cool spot, and in bottles furnished with 
pound  glass stoppqrs. Hence it is just possible,. that  
oxidation of the. organic matter never absent in sea- 
water may have .produced a s m a l  quantity of carbonic 
acid, by reducinb the amoqvt of oxygen, a. process which 
of course could only affect tho cmbonic*,acid forming bi- 
carbonates, ' unless indeed oxidation were so far 'advanced, 
t h h  .the oxygen in. the &lphuric acid should dso contri- 
bute to the formation of carbonic acid; in .which case such 

'carbonic' acid would reimplace .the' sulpliuric acid decom- 
posed. But this acliranced stage of oxidation is clearlyim- 
possible' unless the bottles are corked, sin@ the oxygen 
in sea-water' is. more than sufficient to oxidize 'all organic 
matter orjgjnally present. I can also observe, 'that in none 
of the samples of .water examined was i t  'possible to detect 
the sliglitest trace of s~dpliuretted hydrogen. With the object 
of determining ,approximately what proportion of carbonic 
acid could result from ' this process,, I requested my friend 
Mr. .Schmelbk - wjiose labours'hwe been chiefly confined . 
to the esaplin?tion of the solid matter present in the water 
of the seas explored on t i e  Expedition, and who accoid- 
ingly instituted .a series of eqeriments to ascertain the 
amount of organic substances i t  contained - to furnish 
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udfprrt en Rskke Forsprg til Bestemineke af de organiske 
Stoffes Mengde, om at  meddele mig de fornprdne .Data. 
Ifprlge ha@ ere de organiske Stoffes Mmgde  kun under- 
kastet meget sniaa Variationer, og affarver '1 Litre Spr~ 
vand gjennemsnitlig 3 Mgr. Kamzleon, som under. Forud- 
sztning af Xeduction til Oxydulsalt kun kan nf'give hen- 
h o d  0.8 Mgr. Surstof. hvoraf det lettelig vi1 kunne indsees, 
at den dannede Blzngde gulsyre ikke kan vzre meget 
stor, nail. Surstofforbruget sOlv ved en saa energisk Oxyda- 
,tion som ved Anvendelse af Kamdeon er sa8 lidet. Og 
livad 'der  iker tyder p a ,  .at den Oxydation, som kan 
foregaa ved Vandprprvens Henstand * under ordinsre For- 
holde, * fuldstrendig maa kunhe negligeres, er den Omn- 
standighed. a t  Schmelck har fundet Sprvandets Evne' til 
at affarvo Kainkleon ligestoy, hvadenten Vandproven, under- 
ssges frisk eller fprrst efter aarelanlg Henstand. 

At hqget af Kulsyren ved den lange Henstand skalde 
vzre  fordrqmpet. er der beller ingen Rimelighed for. naar 
man erindrer, at Sprvandet er en aikalisk Vtxdske. soin 
ikke indeholder det inindste Spoi. af fri Kulsyre, og som 
med saadan @aft*Lolder p a  sin sir t  bundrle Ihlsyre,  a t  
den i timevis kan koges i det at Jacobsen angivne Luft-" 
udkognin~sapparat nled det Hesultat, a t  kun en meget 
liden B r ~ k d e l  iiddrives, ' Der er aabenbart s t ~ r r e  Fare for 
det Blodsatte. nenilig a t  der skuldo kunne absorberes noget 
ttf Atmosplierens Kulqre,  inem for Undgaaelsen- af denne 
Feilkilde er * 'cler sprrget ved oinliyggolig Opbovaring p a  
velproppede Flasker., . .  

Itesultaterne synes heller ikke at tyde pan.. a t  Hen- 
standen skulde ha\Fe vsret  til Skade for Vanclprav&nes 
Brugbarhed, idet de all; uden llensyn til .den meget for- 
skjellige Varighed d det Tidsruni, hvori de have henstaaet, 
vise nogenlunde det samme Resultat, og jeg tror saaledes 
ikke a t  tage. meget Foil. naar jeg knser de nf mig udfprrte 
Observationer soiii i alt Vasentligf ligesaa gode, soin om 
de jiavde vsret  udfmte ombord paa'friskt optagio yand- 
prprver. 

Hvad nngnar 'de af selve Methodon og Experinwita- 
' Gioiien flydende Obseruationsfeil, da vi1 de 11ypp;gt udforte 

Controlbestemmelser kunnu give de fornprdne Bidrag til 
Bedminielsen af deyes Starrelso, Bmledes er red 13 Con- 
trolbesteinmelser for den neutralt bundnc Kulsyres Vod- 
koiiimende den gjFniieinsllitlige ' halve Differents iiiellei~' 2 
pda samme Vandprprve udfmte Observationer bcsteint til 
0.11 Mgr. per Litro (Maximum 0.G) 'og for den surt 
bundoe Kulsyres Vedkoinmende til 0.59 Mgr. per Litre 
(Maximum 1.35). Foruden don variable Foi l  vi1 der iiuidlertid 
i. sidste Tilfslde .ogsaa vzre  en constaFt, idet det ikke 
lader sig undgaa, at nian ved Arbeido i en kulspholdig'  
Atmosphme vi1 yliolde noget om end ineget lidet for liprie 
Resultater. Nmr .Peilenb red Bpstonipielsen af den surt 
bundne K u l s p  er funhon at  m r e  starst, da es Grunden 
dertil for en stor 'Del at s0go deri, a t  hian vid'R6titration 
med' Natronldd, i s m  ,mar ~osolsyre  aiivendes soin *Index, 
erholder en meget skarp Endbrenction, medens dette p a  
Inng .Vei ikko i sainnie Ghd  er Tilficlde. livor Baryt re- 

mo with the necessary datn. According to. his obseratjons. 
the amount of. organic matter varies but wry siightly. 
1 litre of sea-water discolouring on an average Qmgr per-. 
manganate of liotash; and this quantity, 'assuming extreuie. 
reduction, cannot give off more tlitn about O,Qjngr of oxygen. 
Eence it is obvious that the amount 0: carboiiic acid can- 
not be vorj' large, cousideriug the limited consumptios of 
oxygen even with the use of permanganate of potash: But 
that the oxidation which can ordinwily result froin allow- 
ing the water to stand over may be hltogether ignored. 
is inore particularly indicated by the fact of Schmelck hnv-. 
ing fouhd the property in sort-water of discolouring perman- 
ganate of potash to be invhridbly the same, wl?ether the 
samples are freshly drawn or 'hafe been 'pr'cserved for years 
together. 

Nor is there reason to apuine, that any portion of 
the carboni; acid shodld have escaped by .bvaporation .dur- 
ing the long interval, if. we bear in mind that sea-water is 
an alkaline fluid, whicli does not contain the sniallest trace 
of free c'arbon'ic acid, and which retains tliat present in . 
bicarbonat&, with such vigour, that. i t  may be boilod for 
hours togkther in the apparatus devised by Jacobsen for 
boiling out air and. not p u t  with- more than a mere frac- 
tion. Say, there .is obviously dangaa of tlie reverse, viz. 
that some of the carbonic acid presetit in the atmosphere 
will be absorbed'; but that 'source of error vas effectually 
avoided by keeping tlie water in bottles 'provided with 
tight-fitting glass stopper:. 

Judging, too, from the results: which were very nearly 
the sa& fbr all the samples, irrespective of the diflerence 
in'the length of the period during' which they had been 
preserved, the interval that h d  elapsed previous to 6xaniin- 
ation'.did not appdap, to hnvo had any injurious effect on 
the water for experimental purposes; and hence I feel 
tolerably convinced that my observations in all ossential 
pirticulars &re as reliable as if they had beon conducted 
on board with freshly drawn water. 

With respect to the errors of observation involved in 
the ipethod itself, numerous test-determination$ will serve 
as an nppioximato standard by '.which to compute their 
magnitude ; thus, for instance, half the difference between 
two observations ivitli the same sample of water was found, 
for the carbonic h i d  forming carbonates, to be O . l l m g r  per. 
litre (maximum O.G),  and for the caybonic acid'forijrig bi- 
carbonates to b;, 0.597ngr per litre (maximum lt35). Exclusive 
of the variable error there will dso, in the latter case, be 
a constant one, inasmuch as the results of experiments* 
performed in an atmosphere containing carbonic acid. niust 
necessarily 'be somewhat, if but a very. little, too high. 
When 'the error in. the determination of the carbonic acid 
&rming bicarbonntes is f o h d  to be greatest, the reasox? 
will. be chiefly this, that retitration witli soda-lye, more espe- 
cially if rosolic 'wid has been selected as*the index, gives 
rise to a'very decided terminal reaction, which ddes not 
result on the baryta \vator being titrated with oxalic acid; tlie 
reaction, . .  is then m u d  'less. obvious. It must be likewise: 

5*  . 

' 



titreres medoxalsyre. Tillige b0r det erindres, a t  de som 
Udtryk for den surt bundne Kulsyre opf01h .Tal indeholde 
Eeilene saavel i Bestemmelsen af den neutralt bundne 
. SOD den samlede Kulsyremangde. 

Som man let vi1 operbevise sig om, vise de i Tabellen 
opfprrte *Tal i s m  fpr den neutralt bnndne Kulsyres Ved: 
kommende en markelig Overensstemmelse, naar nemlig 2 
Observationer, begge udftn-te paa, en Vandprprve hentet lige 
ved Grprnlandsisen, 'undtages, ligger i alle &e avrige 63 
Vandprprver den rieutralt bundne Kulsyre mellem Grand- 

.sernc 51.4 og 55.4 Mgr. per Litre, saalecles at den stmste 
Differents kun belprber sig til 4 Jig., hvad der maa'siges 
at vare .  meget lidet i Betrltgtning af. at disse Tal ere 
fremkomne ved Undersergelie af et Hav pati betycleligt over 
200 geogafiske Mile i Udstrskning saavel i syd og nord 
som Ost o$ vest. . Hvad derimod den surt bundne Kulsyre 
angaar; da ere de optradqnde Differentser betydelig stprrre 
og belprbe sig :i Ydertilfsldene t i l  omkring ' 8 hIgr. pr. 
Litre. 

* 

' 

. Jeg  har lange bestrzbt mig for at'opd&e nogen 
Lovmzssighed i disse Variationer, uclen at det dog saaledes 
som for Luftens Vedkommende har lykkes at  erhalde klare 
og paalidelige Resultater i saa Henseqde og det ligegyl- 
digt, hvadenteo man. vzelger Dybdeforholdene eller den 
g e o g d s k e  Beliggenhed til Udgangspunkt for sin Betragtning. 

Da saaledes ingen Del aY det undersprgte Felt ud- 
nisrker sig frkmfor den andeh ved nogen tydelig Forskjel- 
lighed. i Kulsyregehalt, og da de optradende Differentser 
orerd t  ere smaa, ville de erholdte Resultater naturligst 
vs re  at benytte til Udledning af Gjennemsnitsvaerdier, der 
kunne opfores som Udtryk for Kulsyregehalten i det' under- 
srrgte Hav i sin Helhed betragtet. De  Gjennemsnitsvsrdier, 
soin &ledes blive at opstille soin Hnvedresultater, ere for 
den neutralt bundne kulsyr:s Vedkommende 

52.78 & 0.083 M g .  pr. Litre' 

m e d  en sandsynlig' Afvigelse herfra af en enkelt Observa- 
tion af L'0.662 Mgr. pr. Litre 
og for den Surt bundne Kulsyres Vedkommende 

13.64 & 0.16 Mgr. pr. Litre 

nied en sandsynlig Afvigelse herfra af en enkelt Observa- 
.tion af & 1.26 Mgr. pr. Litre. 

. Da . .  dbt forst v a r  bra@ paa det Rene, a t  de af. Dr. 
Jacobsen iagttagne Egenskaber 110s Sprvandet skrev sig der- 
fra, at don i Sprvandet existerende Saltblapding ved Kog- 

-hedo decomponer'ede neutrale Carbonater, maatte det , ogsaa 
fremstille sig som en meget interessant. Opgave at finde 
den nzrmere Forklaring dertil. 

Den naxmestliggende Tanke; som i denne Anledning 
forst paatuang sig mig, var den a t  s0ge Qrunden i Chlor- 
magnesiumens bekjbndte Egenskaber. At denne under 
Kogningen selv *ved Tilstedevarelsen af Overskud af Chlor. 
natriurh skulde have Tilbprielighed til lidt efter lidt a t  
spalte sig, og a t  der af den danpede Sdtsyre skulde,kunne 

.nddrives noget Kulsyre, kunde j,o ikge synes umuligt. Der 

. 

. I  

borne in mind, that the figures representing the carbonic 
acid formini bicarbonates also include the error in both 
titrations. 

. 
therein set down. more particularly those representing the 
carbonic acid forming carbonates, exhibit a remarkablc uni' 
formity ; save in 2 observations, both with a sample of water 
drawn. in close proximity to the ice off the-coast df Green- 
land, .the carbonic acid forming carbonates determined io 
the remaining 63 samples lies between the .limits 51.4mgr and 
55.4mor per litre and the' greatest difference amounts there- 
fore to only 4mgr, which must be regarded' as very small, 
considering that the said figures refer to the examina- 
tion of water from a tract of ocean wiiich, measyed 
both from north to south .and from east to west, extends 
for.  considerably more than 200 geographical ihiles. As 
regards the carbonic acid forming bicarbonates, the dif- 
ferences in the amounts determined are, however. much 
greater, reaching 8 m g r  pel: l i t k  

I have long had my attention directed $0 the possible 
'discovery of a law controlling tliese variations, similar to 
that which I found td regulate those. of air. but.have not 
yet succeeded in obtaining concliqive results; and i t  is 
quite immaterial whether depth or geograpliical position be * 
made the +basis of investigation. . The water in no part of. .the ocean-tract explofed 
being characterised by properties plainly distinguishing i t  
from that of any other. and the differences in the results , 

obtained having invariably proved small, the latter will 
obviously serve for the computation of averlige fo rmuh  
representing the amount of carbonic acid present in the 
water of the sea investigated. These average foruulze, set 
down accordingly as the final results, were found to be - 

A glance at the Table will show t h h  the figures. 

* 

. 52. i s  & 0.083mo' pur litre 

for ;he carionic acid forming carbonates, with a probable 
error in a single Observation of & 0.662 per litre; and 

43.61 & O.16"gr peflitfe 

for the carbonic acid forming bicarbonates, with a probable 
efror in a single observation of 1.2Gmgr. per litre. * 

Having now obtained conclusive proof. that .the piso- 
perties ,observed by Dr. Jscobsen in sea-water were the 
result of the property possossed by the saline cornpouncis'. 
present therein of decomposing at the boiling-point neutral 
carbonates, the m x t  step was to find a satisfactory cxplana- 
' tion of the interesting .phenomenon. 

M y  first thought in this direction. yas to seek the 
cause in the ltnown prqkrties ' o t  chloride of magnosia. 
Assuming this body to have a tendency o f .  gradually ds- 
composing &ring the process of boiling, carbonic acid might 
possibly be drivOn off by the hydrochloric ' acid formed. 
Against such an .hypothesis, however, various objections may 
be raised,. Dr. Jacobseq and others having.sIiown that sea- 

. 
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lader sig imidlertid reise IndvendingEr mod d~lille BetragC 
nin&mande, idet det a.f Dr. Jacobsen med Flere er p a -  
vist, i t  SGvand ladcr sig inddainpe: til. Twhed og Saltene 
eudog t ~ r r e  ved en Temperatur af 1.80" C., uden a t  nogen 
syndeilig MGngde Saltsyo forflygtiger sig, og det er i 
Virkeliglieden heller ikke fornodent .st t y  til Chlormagne- 
siumens Dissociation fop a t  f i d e  den rimeligste Forklarings- 
ound.  Man beh~ver  blot a t  liolde sig til den kulsure 
Magaosia og' dens Egenskaher, s@ledes som de ere kjendtcz. 
. af. Arbcider udfcsrte af de mest bdrclmte .Ohemikere. 

. Ifolge Angivelset ai' Bcrzelius, 1 H. ltose, Fritzsche, 
Norgaard4 og L. ,Joulins er den red hoiere Temperatur 
dannede kulsurc Mapesia altid mere ellor mindre basisk, 

' ja. ifslge. Berzelius og. E. Rase. er selv cle ved Blanding af 
Magqesiaopl~p~inger Jned ltulsure Alkaliel: i ' Kulden ,dam 

' nede Hundfald mere kulsyrefattige end ma?ttet kulsur'Magi ' 
nesia.. Der findes om den kulsureMagnesia et meget stort 

' Anta1 tildels meget niodstridende ,$ngivelser, og der cr, 
eftersom Fremstillingsm~~den er vnieret, erholdt meget 
forskjelligt snnimensatte Salte; livis procentiske Sammen- 
setning ifglgo Anjlyserne stemme meget damligt 'overens- 
med den af de opstilledo Forinler beregnede. Disse For- 
bindelser ere ' ogsaa af eiiltelte Forfattere bekagtedp son1 
bisiske Salte af  variabel. Sammensztning ' og. ansees , af 
L. Joulin endog for en ,Blanding :if vexlonde Mmgder 
Osyd og Carbonat. Det vilde fdre for langt her a t  gjen- 
nemgaa de talrige over dette Emne forfattede Af'liandlinger, 
og jeg skal clerfor indskrznke mig til ab henvise til Gmelin- 
Ki'a.nt's Handbuch der Cheiqie 6te Aufl. 2 432, hvor get 
Vasentligste findes' i Uddrag. 'Det  niaa dog vteel;e niig til- 
h d t  at' citere no& Udtalelser af H. IrtoSe, som jog nfiig 
blev opmairksoni paa, Udta.lelser, soin vise .at Videnskaben 
allerede meget lznge liar rmret i Besiddelse af Materiale 
til Forklaringen af de af Dr. Jacobsen gjorte Observatio- 
p r .  H. Rose siger (Pogg. Ann. [3] - 23 - 417) F~lgende:  

"Als das Gesetz der binfachen clicmischen Pjoportionen 
. au+pftellt und hinreichend duroh Versuche bewviosen war- 

den n w ,  ergab sich die Neutralitit zs&er sich zcisetzender 
Salzauflosungen als eine ga.nz natiirli&e Folge .des Oe- 
sctzes der ,bestimmten, Verhiiltnisse, in denen sicli alle KOr-. 
per, also auch Sguren und Basen, mit 'einander veybiiiden. 

Aber das Gesetz, dass durch Zersetzung zweier 4011- 

trallor Sake qach ihror Auflosung in Wasser \&dorum 
I., zwei 'neutrdo Salze entsteliep, ist' nic~it riclitig, wenigstens 

riiclit in 'der Mlgcmeinheit, \vie es bislier , ohne den gerin'g- 
sten Widerspruch angenommen worden ist. 

Es ist bemerkenswerth, dass die so iusserordentlich 
vielen Ausnahmen, die ,be; diesem Gesetze st$thnden, nicht 
friiller nufgefallen' sind, abgleich inohere derselben schon.seit 

Nu? eiiie fast oinzeln steliende 

' 

. Iangcr Zeit bekannt waren. . * .  

, Bcrjzelius Jaliresbcricht 17 2 156. * 

. . ' *  Pbgg. Ann. 83 - 435. 
Pogg. Ann., 37 - 310. 

' K. D'anske Vid. Sclsk. Skrift. [:I] - 2 - 5 4  (1850). . 
' , (i Ann. Chim. Pliys. [4] 30 -, 271. . 

water admits of bei&.bvaporated to dryness, and the re- 
sidue even dried at  a temperature of 180" C. ' without YO- 

latilis& any considerable quantity of hydrochloric acid. But 
i t  is 'not necessary to seek in the propsrties of chloride of 
magnesia the most plausible means of .explanation ; we need 
only keel) to .the carbonate arid its properties,' rn determined ' 
by tlie most renowned Chemists. .. 

According to the 'statements of' Berzelius, 1 H. Rose,' 
FEitzsche,Y Norgaarcl,.' and L. Jouliii,5 carbonate of mag- 
nesia. 'formed at  a Pigh teinpernturo invariably cbntai!is 
less carbonic acid than tlie neutral 's i l t ;  nay,' according 
to Berzelius and Rose the' precipitate resulting from the 
mixture. of carbonate of potash, when cold, with solutions 
of ,magnesia, contains less carbwic acid than saturated car- 
bonate of magnesii. For carbonate. of magnesib..we have 
a very. large number of conflicting s t a t e i k t s ,  and +e 
compounds obtained have been found to vary greatly with 
the * mode 'of operation, the probortion of their constituents, 
too, often agreeing but very ind'ifferently with that coniputed 
by the formulte. ' By some authors these 'cordbinations 
have been regarded as . basic salts, varying in their qom-' 
ponent parts; nag by L. Joulin, as consisting of* incon- 
stant mixtures of some oxide and' carbonate. I lack space 
here to nbtice the numerous memoirs treathg of this 
subject, and shall therefore merely' refer the reader to . 
GmelinLKraut's 'Handbuch der Chemie' (6te Auflage, '2, 
p. 432), in which copious extracts from tlteni will )e found. 
I cannot however refrain frpiii quoting certain remarks by 
H. Rose, on di ich a short time since I happened to light, 
- remarks showing science to have been 'long in pos- 
session of - materials amply sufficient to asplain Dr. Ja- 

'cobsen's observations. I n  Pogg. Ann., [3] 23, p. 417, H. 
.Rose observes as follows: - 

"Ais das GR'setz der einfachen 'chemischen Proportionen 
aufgestellt und hinrei&end durch Versuche bewiesen war- 
den war, ergab sicli die seutralitiit zweier sicli zeketzender 
Salzauflijsungen als eiiie gaiiz naturliche Folge des Ge- 
setzes der bestiininten Verhiiltnisse, in 'denen sich alle Kor- 
per, also auch Siiuren und Basen, init einander vprbinden. . 

Aber das Gesetz, dass. durch Zersetpng ziveier neu- 
traler Snlze nach ihrer Auflosung in Wasser iviedekuni 
zwei ncutralo Salze entstehcn, ist nicht richtig, wenigste'ns 
nicht id der Allgemeinheit, \vie es bidier ohno den goring- 
sten TViderspruch angenomnien, worden ist. 

. Es ist beinerkenswerth, dass die so ausserordehtlich 
vielen Ausnahmen, die h i  diesem Gesetie stattfinden. nicht 
friihor aufgefnllen sind, obgl+cli melirere derselben schQn.seit 
langer Zeit bekannt waren. Nur oine fast oinzeln stehende 

. 
* 

. Berzelius ,Jahresbcricht, 17, p. 15s. 
* l'ogg. Ann. 83, 11. 435. 

Pogg. Ami. 37, p. 340. 
' K. Daiiskc Vid. Sclsk.-Skrift [')I 2 ,  p. 54 (1880). 

Ani;. Chim. I'hys. [.I1 30, p. 271. 
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Ausnahne ei-regte ;Tor liingerer Zeit ein augemeines A& 
sehen. .Als man fand, .dass eine A,uflosung ion gewohnlichem 
phosphorsanrem Natron, stelchcj fur sicli gei-othetes Lackmus- 
papier bliut, niit 'einer Auflosung von salpetorsaurem Silber- 
oxyd, welche das Lackinuspapier unveraiidert liisst, versetzt, 
einen Nederschlag von gelbem phosphorsaurem Silberoxyd 
uLd eine Flussigkcit giebt, welche geblautes Lackmuspapier 
rothet, konnte diese Erscheinung nkht  friiher geniigend er: 

* k1ai-t merden, als ' bis die intiressanten Untersuchungen roil 
* Clarke, xnd  die sinnreiche J3eutung decselben durch' Gra- 

~ b e r  vor ireit liingerer Zeit sclioii ..hatti man ~ r -  
scheinnngen beobhchtet, die eben so rathselhaft war& als 

. der bescliriebene B'all. Man hatte sciioii oft beaerkt,.dass 
aus del: Auflosung ein& neutialen kohlensauren Alkalis 
dnrch Zersetzung vcrmittelst einer ,Auflosung eines neutralen 

'Salzes von Magnesia, von Zjnkoxyd oder, von einem andern 
iihnlich ~usammcngesetzten Meta.lloxyd Rohlensauregas ent- 
wicrkelt merde; besonders i;Tepn die Fallung des .kohlen- 
.sak*en Oxyds in der W&me geschieht, und eine grosse lteilie 
ror i  Versuchen, die man besonders 'in neuerer Zeit 'ange- 
stellt hat, hat ergeben, dass,*die meisten der kolilensauren 
unl'dslichen Salze, welche man dnrch Zersetzung neutraler 

.: Salzauflokungen erhiilt, nicht . die entspTechende Zusammen- 
setzung des kohlensauren Alkalis haben, das zu ilirer Er- 

8 zeugung angewandt worden ist. Sie entlialten weniger , 
Kolilensaui'e, aber . obgleich die Untersuchungen oft von 

* sehy' bewiihrten Chemikern angestellt worden sind, so' hat 
inAn ihre Zusainmensotzung selir wenig iibereinstimmend 
gefunden.? . 

H. 'Rose ha? ogsaa'ved Forsprg, 'som han sammesteds 
' beskrirer, fund&; at varmt faeidt 'basisk kulspr bhggesia 
indeholder Idindre' Kulsyre, mar den efter Fzldningen ko- 
ges nogen r id2  end naar den strax gjprres til. Gjenstarid 

- D e t  kan efter dette ikke rime tvivlsomt, at den.  kul-, 
sure. Msgnesia ved 110iei.e Tempkraturer Jecoiqpoperes og 
antager. meget forskjellige Sammensatninger, eftersoin ' den 

' koges .kor'tere eller laengere Tid. ' Rigtignok er det ikke 
nogensteds . red de,  tidligere Forsprg paavist, a t  man p a  
denno, Maade kan faa .Magnesia fuldstendig befriet for 

. .  -Kulsyre, inen man maa ogsaa her tage Hensyn .til ,  at. 
man' ved 'de tidligere Forssg risselig overalt har arbeidet 
me& tenimelig store Mzengder Bundfald, , der naturligvis 
'ikke, med' saiiime Lethed soni Smiipr t ioner  vi1 kunm er- 
holdes decoiponerecte. 

Forat ,  p a b e ,  at smz+fzengder ' kulsur Magnesia ved 
K o p i n k  lader sig oinvandle til fuldstamdik relit Oxyd; gik 

Af fu1dstendig"re.n. .friskt 
udglodet Soda afveiedes' 0.422 .Gr. og oplprstes i 100 CC. 
kulsyrefrit destilleret Vand: ligeledes tilberedks en 13 "/lo 

' indeholdende Oplprsning af' almihelig ren svovlsu'r Mag- 
nesia; * som i .- E'orveien ved gjentagne Omkrystallisationer 
var befriet~ f i r  alle Forurensninger. En Blanding af 15 CG 
af Sodaopbsningen ' iiied 50 CC. af Bittcrsaltoplprsningen 
for tpde t  m e i  noget ovei. Litre ' friskt udkogt endnu 
varmt Vand kogtes i en knlsyr~efTi Luftstrprm * i Clnssens 

ham 'bekannt ,wurde. , .  
. .  

. 

fo? hnalyse. . .  

. .  

' jeg frem p a  fprlgende Maade.' 

Ausnahine erregte vo1" langerer Zeit ein' allgemeines Auf- 
sehen. Als nian fand, dass cine Auflijsung von gewohnljchm 
phosphdrsaurem NatFon; welche fiir. sicli gerothetes Lackmus- 
papier bliiut, mit einer Auflosung von saI1)etersaurem Silber- 
oxyd, welche das Lackmuspapier unrerandert 'ldsst, rersetzt, 
einen Kiederschlag Yon gelbem phospliorsaurem Silberoxyd 
und cine Fliissigkeit giebt, \\*elche gebliiutes Lackmuspapier 
rijthet, konnte diese Erscheinung niclit ftiiher' geniigcnd 'er- 
kl?rt werden, nls bis die .interes'sinten I~ntersuchungeh ron 
Clarke, uiid die ginnreikhe Dcutung derselben durch Gra-. 
ham bekannt wurde. 

Aber vor weit liingerer Zeit schon hatte man Er- 
scheinungen beobachtet, hie eben so riithselliaft waren! hls 
der bescliriebene Fall. Man hatte schon oft bemwkt, dg.ss 
aus , der Auflosung ' eiiies neutralen .kohlensauren Alkalis 
'durch Zersetzung vermittelst einkr Auflvsung eines neutralen 
Salzes' von Magnesia, yon Zinkoxyd oder ,\.on .einem andern 
ahnlich zusaminkngesetzten hfetnlloxyd Kohlensiiuregas ent- 
wickelt merde, besonders' wenn ' die Fiillung des kohlen- 
sauren Oxyds in der Wiirme gescliieht, und eine grosse Reilie 
von Vetsuchen, die inan besonders in fieuerer Zeit ange- 
stellt hat, hat ergeben, dass die meisten der kohlensawen 
unlijsliclien S a h ,  welche man durch Zersetmng . neutralei! 
Salzauflosungen erhiilt! niclit die entsprechende Zusammen- 
setxung des kolilensauren Alkalis haben, das zu ilirer Er- 
zeugung angmandt worden ist. Sic onthalten weniger 
Kohlensaure, aber obgleich die " Tintersuchungen oft von 
sehr be&ihrten Clnmikern nngestelit morhe11. sind, so hat 
ma.n ihrt! Zusammensetzung selir wenig iibereinstiinni6nd 
gefunden." 

Moreover, H. Rose also found, by Lxperi.ments 'wliicL 

. .  

. 1  

' 

he has described in the same paper. that basic carbonate 
of magnesia, precipitated warin. contains less cwbonic acid 

. when boiled for some time aft& precipitation tlian when 
a t  once subjected to analysis. 

From wliat has been stated ab0.w: carbonate of mag-' 
nesia is evi,dently decomposed at 'a  high temperature. and 
enters* into a variety of very different combinations &cord- 
ing to the duraton * of the boiling-process. True, iione 
of the earlier experiments hare shown that all the car- 

,bonic acid present'in magnesia can be expelled by this 
method;. but those experiments w0re conduct&d, we must 
remember, with a compvatively large amount of precipitite, 
which necessarily proves less easy to decompose. tlian do 
sinill quantities: 

I n  order to slioiv tliat small quantities of carbonate 
. of magnesia may be transformed by boiliug into pure oxide.. 
J went to work as follows. I n  1 0 0 ~ ~  of distilled water 
free from carbinic. acid were. dissolved 0:4220r of freshly 
heated carbonate of soda; a solution was like\\.'ise prepared 
containin'g 13 per cent of ordinary' sulphate of magnesia, 

' which by repeated crystallizatiqn had been previously freed 
from a11 impurities. A mixture consisting of 15cc of the 
solution of soda and 5OCc of a solution of Epsom sa1f.s' 
diluted with ,z little 'moi*e t1xa.n of II 1iti.e of freshly 
boiled water, still . warm, mas boiled in Cbssen's ap- 
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I 

1 ' 

beregnet 33.2. Under Kvgningen v;~r Oplssningen i Be- 
gyndelsen fuldstsndig klar, hvorpm der efter circa '/.. Ti- 
ines Forl0b begyndte at fremkomme' et Bundfdcl af Nag- 
nesia, livori der trods a1 .anveiidt M0ie iklre lykkedes mig 
at pmvise det mindsto Spor.:if Kulsgre. , Den basisk kul- 
sure Bilagnesia er nenilig ifslge H. Rose og Flere ikke 
ubctgdelig oplmselig saavel i Vand soin i forskjellige Salte, 
sasledes at der af smaa Xsngder intet Bundfald fremkom- 
mer, o i  det 01' derfor ikke' paa?dd.onde, a t  Oxydet ved saa 
fortyndede Qplasninger, sorn her ere anvendte, ikke udfddes, 
fsrend 'det ved liogningen er befriet for sin Kulsyre. 

. 

' 

. L  

. capes much more , i~owl~.  in an atmosphere 'containing cir- 
bonic acid than ill a current of air from which all car- 

. Apparat i omkrjng 2 Timer, idet den undvigesde Kulsyre 1' 
son1 for opfangedes og besteintes ved titreret Bnrytynnd. 
I den anvendto Xzngde Sodaopl~~sning var indeholdt 63.3 1 

Mgr. Soda svarende til 26.3 Mgr. Iiulsyre, inedens der /I 
I ved to Experimenter pm denne. Maade fandtcs . uddrevet 

den one Gang 26.8 og den anden 27.7 Rlgr. Ved For- 
sogets Gjentagelse med. en lidt st0ri.e Qrantitet paany h d -  
veiet Soda fandtes uddrevet, 34.1 nIgr. Rulsyre istedetfor 

' 

li 

* I' 
1' 

i en kulsyrefri Afmosphsre med' ohvendt X j ~ l e r ,  saaledes 
' som det .let kan ske ved Class& Apparat, fremtwder 

Ph3cnomenet meget tydeiigt pas sa ink  Maado som i e d  

, ' Koges S0vand under Concenthion, kan man meget 
let komme til at .ovorse' denne Udskillelse af 'Magnkia, 
idct .denne f&st indtrader efter noken Tids Forlsb, sm-  
ledes a t  man kan nntage Blakningen fremkonirnen ved-Ud- 

s fddning a€ Gips i den cqncentrerede Vrcdskq. Udskillolsen 
vi1 ogsaa, naar Inddampningen foregaar i aabent Karf  for- 
sinkes betydeligk, idet Kulsyrens Undvigen foregaar 'meget 
langsommcre i e? kulsyreholdig ,Atmospliere end .i en kul- 
syrefri Luftstr0~1, og det lran dcrfor' ikke forundre, a t  

. denne Wdfddning af Magnesia af kog0nde Ssvand, saavidt 
r;nig bekjendt;ikke ticlligere er observeret, naar undtagm, a t  
TJsiglio i det torrede Residum har paavist 'fri Magnesia. 

I magnesia in the diied residue; When,. howeyer, sepyiltcr 
i's. boiled , mithout' being concentrated in an atmosphere ' .free from carbonic acid, .and with the cooler inverted, which ' 

paratus for 2 liours'esposed to a c8rrent of air free from 
carbonic acid, the carbonic acid driven off being collect'ed 
nnd*determined as before by tibaied baryta water. The 
portion of the solutiop of carbonate of soda employed 
contaiqed G 3 . 3 n l g r  of that substance, representing 26.3 
carbonic acid; and two experiments performed by this 
method gave respectively 2G.8m3r and 27.7 mgr as the amount 
of th,e latter driven OB. On repeating the exppriment 
with a somewhat larger quantity of carbonate of soda, 
cak?fully wei'ghhed, 34. I mgr were found to have bken liier- 
ated, whereas the exact proportion would have been 
During the .process of boiling, the fluid at first continued 
'1,erflectly clear; but after the lapse of' about balf an hour 
inagnesia began to be precipitated, in which . d t h  the 
most delicate tests I failed eo detect the , sniallest trace 
of haxbonic acid. ' According to E. Rose and other autliors 
basic carbonate 'of magnesia * is to a considerable extent 
soluble alike in. water and in solutions 'o f .  divers salts, 
so that small quantities giye no precipitate; and hence 
it is not surprising that with a solution so diluted as that 

'made use of for these experiments, the.oxidc should not 
have been precipitated before it had given off all its car- 
bonic acid.' 

If sea-water * be - boiled during concentration, this 
precipitation of magnesia may be easily overlooked, since 
it does not take plme till after tho lapse of' some time, 
and the turbidnesi of the concehtrated fluid might there- 
fore be ascribed to the deposit of gypsum. Mhen the 
water, too, is evaporated in an open dish. the precipitation 
bill be considerably retarded, since 'the carbonic acid i s -  

, benyttede GlaskW:. Om: inan samtidii opfanger og . bestem- 
iiier den' undvlgende Kulsyre, viser dot sigj a t  den*Vil&- . 
lied, hvormed Kulsyren undviger, $kke :sameget ..aflisnger 

. af' Concentrationsgaden som af Varigheden af det Tids- 
._ rum, hvori Kogpingen fol'tsoettes, .da ogsaa pa3 denne Maade 

circa 2 Timers Kogning strakker til for at ska$c. en fuld- 
staondig kulsyrefri Vadske. . * 

i of pure magnesia, ' with no admixture of i i m  aid carbonic 
, ac)d and a trace only 'of silicic. acid, the :latter bisiqg 

from the glass vessel eiiiployed.. in t.he operation.. If the' 
carbonic acid be simultaneously collected 'and determined, 

' the readiness with which it escn:pes is found to depend 
1 not, so mpch on t h e .  degree of concentration as on the . 
1 .dilration 'of the boiling-process, , ilbout 2 hours proving. 

, 

I 
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ponere neutrale Carbonater injm blive a t  tilskrive gradvise 
Oinsstniiiger mellem de i S0vandet existerende kulsure 
Salte ' og Magnesiaforbir\delserne, og 'de .af Dr. Jacobsen 
hos .Sovandet iagttagjne Egenskaber inaa derfor ogsaa i 
'mere elier inindre Grad tilligge alle andre mag1esia)oldige 
Mineralvande, eller naar man lzgger . goses ovenciterede 
Udtalelser til Grund, alle Saltoplprsninger, forsaavidt .de 
foruden .Alkalier og Jordalkalier tillige iiideholder . opl0se- 
lige Salte af nogen ' af de &agere Baser, som med Rdsyren 
daiiner ubestandi.ge Forbindelser. Denne OmstaendigLed 
vi1 saale'des udkn videre steolple, saa godt soin alle de til 
Bestemmelse af Forholdet mellem den frie . og bundiie Kul- 
syre i Mineralvande anvendte talrige Methoder som inere 
og mindre upaalidelige. ligeoverfor magiiesiaholdige Mine- 
ralvande, idet ,mail ved derd til Besteinnielse af neutpl-  
bunden Kulsyre enten anvender Residuet. fra Inddaqpu'ing 
d e r  paa anden M a d e  benytter sig af KE(dgning, hvor den 
efter d e t  forhen udviklede . vi1 t m e  utilladplig. 

Det  vi1 sluttelig .ikke w r e  paa urette Sted kortelig 
a t  berme de Sgnsmaader, 'som' fra d d r e  Tider hare vzret  
gjort gjddende, bvad angaar de i Sevandet indeholdte 
Carbopate;.. 

* Efter ' de Fremgangsniaader, hvorved diss'e af d d r e  
Forfatterc ere bestemte, kunde da naturligvis kun .erholdes 
udsliilte i Form a.f kulsurlialk eller, som af enkelte ogsaa 
fupdet, lidt .'kulsuT Magnesia, ineli deyaf f0lger ingenlunde, 
at dd rned Nprdvendighed oprindelig skade  forekommet i 
Strvandet under henne 'Form, ja  dette er ,saa langt fra 
sikkert, a t  j e i  .meget inere. skulde v q e  tilb~ielig til at.tro, 
a t , * s k  ikke er Tilfdde. Koger inan nemlig Sravand'i def 
af' D c  . Jacobsen beikrevne Luftudk'o,aningsaplarat, pdviger  
der, sdin Fllerede fOr benisrket, meget. smaa Qvantiteter 
Kulsyre, idet man .kan fortsstte Kogningen med vexlende 
Afkjsling en he1 Tilne uden at faa uddrevet mere end en 
Br0kdel. af Milligram pr. Litre. Kogepunctet vi1 her i 
Begyndelsen ligge meget lart, men stiger, efterhaanden som 
den. undvigende Luft og den dannede Vanddamp for0ger 
Trykk,&, ineget ,hurti@, saaledes at .jeg. Allerede under den 
forste .Halvdel af Operationen har observeret' en Temp&+ 
ratur af 89y.V. Naar sadedes de i .Sprvandet indeholdte 
sure Ci&onater vise en' sa? haardnkkket Nodstand mod 
Decoinposition, at de i en he1 Time skulde saa godt som 
aldeles uden Virkning kunne udsaAtes for e n  Tempbratur 
af omkring '90" C, da s p e s  mig denne Egenskab at passe 
noget'bedre p a  surt kulsurt Natrbn end paa sur kulsur 
l i i l k?  og det vilde desuden falde vanskeligt at forkaie 
.S~vandets ty'delige alkaliske Reaction, medmigdrd man kunde 
antage, at' Carbonaterne i det Mindste for en ikke ringe 
Del bestod af Alkalisalte. 

Med Hensyn. paa Qvantiteten, af de i Sprvakdet fore- 
kominende k u l k o  Salte, da' 'stemme de derover existerende 
.Opgaver meget daarligt overens, de iyde. i Regelen paa 
Spor undertiden endog pan Intet, medens' der af enkelte 
igjen er opf~rrt forholdsris store Ms&ler. Saaledes finder 

. .  

decomposirig . when ' boiled n,eutral carbonates, arises from 
the .slow reciprocal action of the carbonates and salts of 
mqiiesia it 'contains, and the properties observed by Dr. 
Jacobsen in sea-wa.ti?r must therefore to a greater or less 
extent distinguish all mineral waters containing. magnesia 
compoun?s, or, according to Rose? in his statements quoted 
above, all solutions of salts, .provided they contain, exclusive 
of sodium, potassium, lime, bal*ium: and strontium, also 

'soluble salts of some one of the weakel. bases,. which 
along w'ith carbonic acid form' inconst.ant combinations. 
Hence,'. this circumstance clearly slio\\~s, that of the nu- 
merous methods devised. for determining, in mineral waters, 
the 'relative proportion of free carbonic acid and that 
present in carboqates .nearly all are, when magnesia -is  
present, . 'uiiieliable, since for the deterhination . of tlie 
.carbonic acid lmsent  in .carbonates, either the residue from 
evaporation or some othe; 1:esult of boiling is had .recourse 
.to, which has been s h w n  to be inadmissible.' 

Fipally, it will not be out of place to notice tlie views 
originally entertained with regard to the carbon& present 
in sea-water. 

. . 

, .  . 
By the process nccording to which the. earlier chem- 

ists detertnined these compounds, they could of course 'ob- 
tain"them' only' in the form of carLonate o f  lime, or, as 
found by some obserters, along with a little'carbonattc of 
magnesia; but .from this. i t  does not by any means follow 
that .they .necesyjarily occur in ' that  form in sea-water ; nay. 
I am inysolf inclined to believe .that suoli 'is not the case. 
On boiling sea-.-wa.ter in the apparatus described bx Dr. 
Jacobsen,. very small quantities only of carbonic acid a.re 
found to escape ; . thb * fluid may be n1terl;ately boiled and 

' cooled for an hour , together. without ljberating inure than 
a ,  fr,action. of a .milligramme per litre. The boiling-point 
with this method will at first be very low, but, 'on the' 
pressure being.incre?ied' by the escape of .the air a i d  the 
formation of steam, rapidly rise; even in the first half of. 
the operation I have observed a temperature of 89" .C, 
The vigorous resistance to decomiosition - thus exhibitecl, by 
the bicarbonates in seitvater, which adinits of their being 
exposed a h o s t .  without effect for an bour together to a 
teinporature of nearly 90" C., weuld r i ther  seem to indi- 
cate bicarbonate of soda than bicar1)onaCe of' lime; and 
besides, the decided',alkaline reaction of s&wclter would be 

. difficult. to explain uiless by ms;lining ' t l i  carboqates - 
or a corisiderablc.portion of them a t  least - to coiisist of 
carbonate of sods aiid potash. 

With regard to the proportion of carbonates present 
in sea-water, the results as yet obtained agree but very 
indifferently ; the. majority of observers liave detected traces 
only or none whatever, , mliereas some allege to have found 
coinparatively large quantities, as will be seen from the 
fol10,wing Table. 
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yon Bibral Intet, 
Robinet og Leforta i det rode Hav Spor. 
Pisanis ved Bujuk-Dhi. i Bospofius 0.15G9 Gr. pr. Litre, 
C. Knausd 0.011 Gr. pr. Litre! 
Tliorpe og Morton6 i det irslie Hav 0.04754 i 1000 Dele 

Dr. Jacobsen i Nordsaen 0.018-0.028 Gr. pr. Liti-. 
ViertlialerG i Adriaterhavet 0.315 Gr. pc. Litre, 
F. Wibe17 i det joniske Hav Iutet 
og Buchanans i de sydlige Haw enten Iiitet cller og iiieget 

smaa Msngdcr. 
Saa' store Forskjelligheder rilde naturligvis Tare iiieget 

paafaldcnde, i Fald iiian kunde arise Resultaterne af d i k  
Obscrvationer for aldcles correcte, h a d  der imidlertid. ikke 
er iiiuligt, dzt alle uden Undtagelse ere udfprrte efter Ale-' 
thoder, soin kun for aldeles specielle Salnmensstninger af 
Havvandet kunde fare til nogenluude rigtige Resultater. 

Ted de tidligerc! i ilenne Afliandling beskrerne For- 
sarg er dct gocltgjort, at Sprsandet (under enhver Omstmdig- 
lied det af Forfatteren uiidcrsprgte) ved Kogiiing j kulsyrc- 
fri Luft taber a1 neutralbunden Kulsyre, og det inaa end- 
videre red de af v. Bibra og Buchanan udfsrte Observa- 
vationer ansces fuldt bevist, a t  dinindeligt Oceanrand ved 
Inddampning til Tprrlicd selr i en kulsyrcholdig Atmosphsre 
undertiden kan give et fuldstzndig kulsyrefrit Residuum, 
inedens det kanske ligesaa ofte ikke vi1 vs re  Tilfdde, idet 
der ofte af Buchaiian og altid af Jacobsen er fuiidet Car- 
bonater i ltesiduet. Hvor den neutralbundne Kulsyre un- 
der .Iuddampningen' bortdrives, vi1 der til Qjengjdd altid 
udfzldcs den qvivalente Msngde Ma.pe&, soni, naar 
Bcsiduet licnstaar i kulsyreholdig Luft fprr Besteminelsen, 
vi1 kunne gjenoptage eii De1 Kulsyre, og det er derfor let 
forklarligt, a t  man ired Anvendelse nf Inddanipiiiiig vi1 
kunne erholde inegclt forskjellige llesultater sclv i Savand 
nf fuldstzndig identisk Snnimenszctning. 

Valid, 

. 

En til Besteininelse af Carbonaterne liyppig aiiveiiclt 
Methodc er den, hvorefter Sovaidet kogos i ca. 1 Tiine 
under stadig Fornyelsc af det forduiistede .valid, hvorefter 
det udskilte Bundfald frafiltreres og reies, smledes soni 
Vierthaler og flere liar gjort, iiiedeiis T. E. Tliorpe og 
E. H. Morton af den i S0vniidet oprindelig indeholdte 
.Kalkinsngde og den i Vzedsken eftcr 'Frafiltration af det 
b d  Kogningeib udskilte Bundfild tilbngevarende beregner 
den kulsure K d k s  Bfzngde. 

Ann. Chcm. Pharm. 77 - 90. 
-a Coinpt. rend. 02 - 436. 
a Conipt: rend. 41 - 532. 

' Ann.. Chcm. Pharm. 158 - 122.' 
e Wien. Acad. Ber. [2] - Tdi - 47'3. 
' Bcr. Borh chcp. Qes. fi - 184. 
* Proc. Roy. SOC. 24 - 004. 

, 
l'etersb. Acnd. Bull. 2 - 203 (1FXiO). 

' 

Don norsko, h'ord1inrsoxl)editioii. Toriioo: Cl~eini.  

T70n Bibra: 1 none. 
Robinet and Lefort,Y in the Red Sea: traces. 
Pisani,Y near Bujuk-DBrB in the Bosporus: 0.1569~~ per litre. 
C. Knnuss:* 0.01 1 8 '  per litre. 
Tliorpe and Morton,5 in the Iris11 Sea: 0.04754 in 1000 

Dr. Jacobsen! in the North Sea: 0.015-0.028g' per litre. 
Viertha.ler,'j in the Adjiatic Sea: 0.315gp per litre. 
][I'. ~ib'e1,7 in tlie ~oiiiaii Sea.: none. 
BucliaiianL11:8 in the Southern Sms: none at all or traces 

. Differences so considerable would indeed be extraor- 
dinary, assuming the ' results of the observations t o  be 
quite correct ; this, however, is simply impossible,. siiice 
t h y  ~vei*e all without exception obtained by nietliods none 
of which, save for' sea-water of a particular coinpsition, 
can lead to results even approxiinately reliable. 

By the experiments previously described in this Me- 
moir, it has been slio~vn that sea-water - at  least tliat 
exsinined bj' the author - can, by boiling in an atmosphere 
free from carbonic acid, be niadc to part with 911 of its 
carbonic acid tlint is present in carboiiates ; and nioreowr, 
the observatioiis of v. Bibra and Bucliauaii have furnished 
coiiclusive proof: that odiiiary ocean-water wheii evapornt.ed 
to dryness. even in a atmosphere containing carbonic acid, 
sonietinies gives a residue in 'which no trace of carbonic 
acid can be detected, but the reverse will, perhaps, 110 

less frequently prove. to bo the case! seeiug that Buclianaii 
lias ofteii, and Jacobsen always, found caAonates i)resent 
in the residue. Whbn the neutral carbonates are deconi- 
posed during the process of evaporation, an equivalent pro- 
portion of magnesia will invariably be pl\ecipitated, which! 
on the residue being n l l o ~ ~ ~ e d  to stand ovei prerious to 
cletermination in an ntiiiospliere containing carbonic acid, 
iuay possibly absorb soiiie ciirboiiic acid; and hence, when 
recourse is had to ernporation,' very different results inay 
obviously be obtained even with water idoiiticd in coin- 
position. , 

A inetliod frequently adopted I for determining the 
proportion of car~onates, is to  boil the sea-water for %bout 
an hour: whilc steadily adding fresliwater in place of that  
cvapor?ted, after \vliicli the precipitate is filtered off' and 
weighed, as done by Vier.tlialer aud otlicrs; T. E. T h o r p  
and E. H. Morton calculate the proportion of .carbonate 
of lime by comparing the :mount of liine originally preseiit 
in the water with tliat contained in the fluid after filtering 
off the precipitate. 

parts of \wter. , . 

only. 

--- 

I Ann. Cheni. Phnrni. 77, p. 90: 
* Conip. rend. (I!?, 1'. 4 N .  

4 Petersb. Acnd. Bull. 2, 1). 203 (I".)). 
Ann. Cheni. Phnrm. 158, 1). 122. 

a Wien. Acnd. 13er. ["I rdi, 11. 479. 
7 Bcr. Berl. clren~. Ges. (i, 1). 184. 
8 l'roc. Roy. SOC. 24, 1'. 604. 

3 COlll]'. rend. 41, p. rd.2. 

. 
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n e t  er af saiiime Grund soni ovenfor klart. a t  denne 
Frenigangsmaade for almindeligt Oceanvands Vedkommende 
vi1 fore til aldeles v~ecrdil~se Resultater, udcn at dct dog 
mecl Sikkerlied kan paastaaes, a t  dette i samme Udstrzk- 
ning sku& vme Tilfzlde for det nf Vierthaler underskgte 
Vand, som liar en fra almindel$t Swaiid meget forskjellig 
Sammensztning. Efter de talrige og vlerdifulde Analyser 
af SBvand, som vi skylde Professor ~Forchhanrnier, indehol- 
der Vandet i de store Verdenshave uden sjnderlig store 
Variationer i de enkeltc Bestanddeles indbyrdes Forhold 
gj ennemsnitlig 

Srovlsyre (SO,) . . . . . . . . . . .  0.22h - 
Magnesia . . . . . . . . . . . . . . .  0.2t0 - 
Kalk . . . . . . . . . . . . . . .  0.056 - 
niedens Vierthaler i Adriaterhavet liar fundet 

'Chlor + Broni . . . . . . . . . . . .  1.895 o./o 

Chlor + Brom . . . . . . . . . . . .  

Magnesia . . . . . . . . . . . . .  0.237 - 
K d k  . . . . . . . . . . . . . . .  0.371 - 

Denne uforholdsmzssig store Foragelse af Kalkmmg- 
den uden tilsvarende Forprgelse af SvovlsyremEngden vij 
bidrage til, at det af Vierthaler undersrrgte Vand vi1 have 
en meget stpri~e Tilbraieiighed til ved Koguing at udskille 
kulsur Kalk, hvad der i ikke ringe Grad kan trcnkes at 
forrjkke de almindelige l'lilenomener. 

Hvad angair de af T h o r p  og Morton udfprrte Obser- 
mtioner, da er'der i en Henseeiide en vmentlig Forskjel 
inellem de af disse Forfattere og de af mig erholdte Re- 
sultater. Jeg havde, allerede fOr jeg blev opnizerksom paa 
deh af dem offentliggjorte Aflandling, lagt Max-ke til, a t  
der a€ Srarand ved Kogning i en kulsyrefri Luftstrrrm i 
Classens Apparat udfddtes e t  Bundfald af ItIagnesia, inde- 
holdende lidt fra Glasset hidrfirende Kiselsyre: men jeg 
h a d e  aldrig deri kunnet pwvisc hverken Kulsyre eller Kalk 
og det. uanseet om Kogningen afbrades paa et  tidligere 
eller senere Stadium. hvadcnten den neutralbundne Kulsyre 
var helt eller kun delvis bortdrevet. Rigtignok anfrarer 
Thorpe 06 Morton intetsteds udtrykkelig, at de have under- 
segt det udskilte Bundfald paa I<alk. men det fremgaar 
indirecte ined stor Bestemthed, hf hvad der forresten er 
bemaerket, a t  saa maa have vzret Tilfzlcle, 

At Vierthaler kunde faa udfzldt kulsur Kalk af et 
ma ahnormt smmensat Swand soiu det i Adriaterhnvet 
fiydcncle. kunde ikke vzkke Forundring, men at det &mime 
fandtes a t  v m e  Tilfslde med Vandet i det irskeHav, son] 
ved livlige StrGmme stadig optager friske l 'andmsngdcr fra 
det store Verdenshav, og som i sin Samniensztning viser 
sig saa analogt det af den norske. Nord1i:krsexpcdition un- 
dersragte, forekom niig nieget paafaldende. Jeg har derfor 
gjentnget Thorpe og Mortons IE'ors@g aldeles uforandrcdc 
pa flere af de fra den norske Espedition lrjeinbragte Vand- 
prsrer, med erholdt altid det sammeResultat, a t  det i (let 
udskilte Bundfald trods a1 anvendt Msie ikke lykkedes a t  
paavise Spor hverken af Xulsyre eller Kalk. Af det for- 
hen Udviklede vi1 det fremgaa. at man af de nldrc Angi- 

2.264 " / l o  

Svovlsyre . . . . . . . . . . .  . 0.262 - 

For the same reason, as explained ahow, the s+id 
process with ordinary ocean-water will give resuits slsolutely 
worthless ; this cannot however be affirmed witli certainty of 
Vierthaler's observations, the water he examined having been 
very different in composition ' ~ r o m  ordinary sea-water. AL- 
cording to tlie nunierous and valuable annlyses of sea-mtcr 
for wMch we are indebted to Professor., Forchharnnier, the 
mater of the great oceans, the component parts of which 
vary but little in their relative proportibn, is generally . 
found to contain - 

Chlorine + Bromine. . . . . . . . .  1.895 per cent. 
Sulpliuric Acid (SO,) . . . . . . .  0.225 - - 
Magnesia . . . . . . . . . . .  0.210 - - . 
'Lime. . . . . . . . . . . . .  0.056 ...- - 
whereas the water of the Adriatic. Sea., according'to T7ier- 
thnler's observations, ccintains - 
Chlorine + Bromine. . . . . . .  ; 2.264 per cent. 

Magnesia . . . . . . . . . . . .  0.23'7 - - 
Lime. . . . . . . . . . . . . .  0.371 - - 

This disproportionately ,large amount of lime witliout 
a corresponding increase in the aaiount of sulphuric acid 
will give the water examined by Viertlialer a tendency, 
when boiled, to precipitate carbonate of lime, mhicb must 
to a considerable estent have a disturbing influence on tlie 
phenomena.. 

With regard to the series of' observations instituted 
by Thorpe and .Morton, there is! in one respect, an essential 
difference between their results and mine. Previous to my 
reading their Memoir, 1 had become awa.re' of tlie fa.&, that, 
on boiling sea-water exposed to a current of air free from 
carbonic acid in Classen's apparatus, there results a precip- 
itate of magnesia, containing a little silicic acid, deriwrl 
from the glass; but I ham never succeeded in detecting 
therein the presence of carbonic acid or lime: the result 
is pnxisely the same whether the boiling be interrupted 
a t  an early or a late stage of tlie process, or wlicther a11 
or part only of the carbonates be decomposed. True, 
Thorpe and Morton nowhere ' distinctly state their liaving 
examined the precipitate for lime; but from what is ob- 
served in other respects, this must obviously have been 
tlie case. 

That Vierthaler should ~ ~ L V C  succeeded in precipitatr 
ing carbonate of linic from water so exceptionally composed 
as is that of the Adriatic Sen., cannot surprise us;  but 

.that the same result should have been obtsind with water 
from the Irish Sea., which by reason of rapid currents is 
continually roceiving a large influx of water from tho 
Atlantic Ocean, and wliicli in its composition exhibits so 
great an andogy with' that examined on the Xorwegian 
North- Atlantic Expedition, docs, to me, indeed appear 
strange. 
ftuted by ' Tliorpe and Morton, adopting their method with- 
out the slightest modification ; but the results obtained were 
invariably the SBIIIC: even with the most delicate tests I 
failed to detect the smallest traces of carbonic acid 01- 

Sulpburic Acid . . . . . . . . . .  '0.262 - - 

I have tlieref'ore repeated the experiments insti- . 
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velser Intet ined Bcstemtlied kan slutte 0111 Carbonaternes 
Msngde i de store Verdenshave. . Dot syncs dog, soin 0111 

de sf Buchanaii udferrtc Bcsterninclser af Kulsyren i At- 
lanterhsvet, (hvorved lian iiiddsinper efter forudgaaende Til- 
sztning af Chlorbariuni og tilslut med stark Saltsyre for- 
gjzves liar bestrzbt sig for a t  pasvise Kulsyre i Residuet), 
lncd Siltkerlicd skulde fastsxtte en orro Grzndse for den 
tilstedcvmende Carbonatnimigde, incn +tte er i Virlrelig- 
heden ikke Tilfdde. 

Soni bekjendt bcskytter uopl@selige Sulfater Carbona- 
ter mod Deconipositioii endog. nnar til Uddrivelse nf Kul- 
syren anvendes saa radicnle Jfidler soin concentreret Svovl- 
syrc, saalcdes a t  nian endog af dcn Gruiid liar fundet dct 
forn0dent at inodificere dcn af Frcsenius og Will nngivne 
Rlethodc til Besteminelse af Kulsyren i ncutrale.Csrbonater.' 
De af Buclinnan f'orctngne Unders~gelser efter Kfdsyre i 
Rcsiduet ltaii dcrfor iltke bctragtes soin Bevis for, at  den 
ikke skulcle Iinve r m e t  tilstede, og dct fremgaar ogsaa . 
tydcligt af hnns egne Udtalelser, a t  han selv har vaeret af 
sa111 nic Mei;i ng. 

For?! fna l iede paa, Iisorvidt en ved Kogning bevir- 
kct Deconiposition af de i S@vandet iiideholdte nentrale 
Carboiinter foregmr i st0ri.e Udstrdtning ogsaa, naar der 
i Vmdskcn findes uoplerselige Sulfater. hsr jeg udfart nogle 
Forsog cfter deli af Buclianan forcslaaede Premgangsmande. 
Af nogle Vandprnver, som, udersergte efter dcn sf iiiig be- 
nyttede llcthode, viste sig a t  iiidcliolde en Suni af surt- 
og neutralbunden Kulsyre af 96 Mgr. pr. L i h e  o$ der- 
over, erlioldtes ved Inddampning til T03rhed cfter Tilsrct- 
ning af Chiorbarium uddrcret ltun henimod 50 Mgr., 
ved en enkelt Undtagclsc erlioldtcs engang over 50 Xgr. 
pr. Litre. Det  vi1 sige. den uddrevnc Kulsyremmgde vnr 
ilrke synderlig lioiere epd den af Bucliuian for Vaiidet i 
Bqvatoregneiie nngiriic og bel0b sig til kun fas Afgr.. over, 
hvad den surtbundnc Kulsyre efter pmlidelige Obscrva- 
tioiier skulde belobc sig til, de endnu i Rcsiduet tilbage- 
vzreiide Carbonatcr lyltlredes det hellor ikke pig at pnavise. 

Sperrgsmaalet. on] Carbonaternes 3hngde  i de sydlige 
Have niaa derfor .endnu betrngtes soni nabent. 

Forlimbentlig rostcrer endnu en Del n f  de fra Chal- 
lengerexpeditionens Togter Iijeinbragtr Vandpraver, og iiinn 
vi1 i saa Fald ved Unrlcrsergelse af d i s c  kunnc give Bi- 
drag til Besvarelsen :if t h e  Sp~rgsmanl.  

Eftcrat Ovenstaaendc var nedskrevet paa Norsk, iiien 
fdrrcnd dot endnu var owrsat paa Tysk, ankoiii liertil 2dct 
og 3die Heftc for 1879 sf Fresenius' Zeitschrift ftir :mal. 
Chem., livori 8. Bohlig offentliggjm en Afhandling,2 hvoraf . 
det sees, a t  ha11 red Arbeidc iiied naturligo Mineralvande. 
hay observerot Omsx?tningcr niellcm ltulsur Kalk og svovl- 

' Frcsciiius, Qvm& Annlysc, 5tc Aufl. H(i4 Ih 
* Fresoiiius' Zeitschrift., 18 - 1 1 ) ~ ~  

of lime. Izrom what lias been already explained. it is ob- 
vious that nothing dcfiiiite can be inferred from earlier 
stateineiits respecting the proportion of carbonates in tlie 
water of tlie great oceans. The carbonic acid deterniina- 
tions perforined by Buchaiinn \&th water from the Atlantic 
Ocean (he liad recourse to cvaporfition. idding first cliloride 
of bariuni, mid then attempting, unsuccessfully, to detect 
carbonic acid in the residue by lneans of strong liydro- 
cliloric acid) ~vould appear to fix a liiiiit for the iiiaxiiiiuiii 
ainount of c:wbonates contained in sen-water ; but sucli is 
not really the case. 

* #  The presence' df insoluble sulplistes serving, as is 
known. to protect carbonates against deconiposition, even 
wlien concentrated sulphuric acid is niade use of to expel 
the carbonic acid. i t  \vas necessary for this 'reason alone 
to modify the process devised by Frescnius and Will for 
determining carbonic acid in neutral carbonates. Rence. 
the experi~nciits performed by Buch:innn with a vicv to 
detect cnrboiiic acid in tlie residue; cannot be regarcled as 
affording conclusive proof of its nbsence ; indeed, lic hjniself. 
as nppears from his statements. is clearly of the sanie opinion. 

I n  order to ascertain wlietlier tlic dccoinposition by 
boiling of tlie iieutral carbonates in sea-Gater also took 
place to n considerable estent when insoluble sulp~iates 
~vere prcscnt in that fluid. I made a few experinieuts by 
Buclianan's process. Froin several samples of sea-mter 
wliicli, examined by the inetliod 1 adopted, were found to 
contain 9cifpigi' of carbonic acid per litre. I succeeded. by. 
evaporation to dryness, dfter adding n solution of cliloride 
of barium, in liberating about X m g j '  only. with a solitary 
exception, when the amount exceeded .XI fngr per litre. The 
proportion of' carbonic acid expelled ;vas accordingly not 
niucli greater than th:i t determined by Bucliaian in water 
from tlie Equatorial Seas, and but a fow millegram~nes in 
excess of what the carbonic acid forming. bicarbonates. ac- 
corciing to trustworthy observations. sliould 11nre bee11 ; of 
the carbonates sfiid to be still present in tlie resjduc. I 
failed to detect any trace. 

The aiiiount of tlie cwbonntcs contained in the water 
of the Soutliern Seas niust, tliereforc. be still regarded as 
an open question. 

It is to  be hoped. that some of' the snmplcs of water 
collected on the ' Clinllcngcr' Expedition still remain. in 
which case tlieir csaii~iiiation will serve to throw further 
light on tlie subject. 

After tliis AIeiiioir hnd been wiittcii in Korwgirui. 
but previous to its tr:uislntioii into Goman.  tho 2nd  id 
3rd Parts of Freienius' Zeitschrift fur anal. Clieinic for 
1579 canie to Iiaiid, in wliicli E. Bolilig lias published a 
papere on traiisformations. observed by him in minernl 
waters, resulting from . the reciprocal nctioii of cnrbonn te of 

0 

Frcsenius; Qmnt. Annlyse, rite AuH. 
Presciiins' Zeitscliiift, IS, 1'. 1!1:1! 

bb. 
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sur Magnesia, som fulclstakdig svare til, hvad jcg efter (le 
foran beskrevne Observationer har funclet for Sovands Ved- 
kommende. Disse Omszetninger konne saaledes, idet de 
ere iagttagne af to af hinanden uafhzngigt arbeidende Che- 
mikere, uden videre Begrundelse ~n tagcs  fuldstzndig factiske. 

Dct vi1 af dette Bohligs Arbeide sees, at han allerede 
Sommeren 1878 over det sanime Thema hnr publiceret en 
Afhandling,' som jeg ikke tidligere har vzeret opinacrksom 
pm. Den vilde dog ikke havt nogen v~sent l ig  Indflydelse 
paa mine Undersogelser, saasom cle vigtigstc af de Obser- 
vationer, der ha r .  fort niig frem til de sainme Resultater, 
som Bohlig forst har beskrevet, allcred;? vliri: udforte 3-4 
Maaneder, forend Iians f0rste Afliandling forelaa trykket. 

lime and sulphate of magnesia, which precisely agree with 
those I have. described as occurring in sea-water. These 
transformations having accordingly been observed by two 
chen~ists working independently of each other, may with- 
out further proof be accepted as facts. 

Froin the said paper, it appears that Bohlig pub- 
lislied a treatise on the saine subject in the summer of 
1878,' to d i ich  my attention had not previously been 
directed. It would not, hornever. have- inaterially in- 
fluenced my experiments, the most important of the obser- 
vations that led me to tlie results, which Bohlig was the 
first to describe, having been instituted 3 or 4 months 
before his first treatise had left tlie press. 

. 

* Frcseniue' Zeitschrift, 17 - 301. 11 * Freseniy'  Zeitschrift, 17, 11. 301. 



111. Oin 
i det norslre Nordhw, 

vor dct gjdder  a t  tilveiebringe Oplysninger 0111 Varia- H tionernc af Saltinrcngderne i Havrandet, kan man til 
sine Saltbesteinmelscr benytte flere forskjellige Methoder, 
som liver isax tidligere liar fundet udstrakt Anvendblsc. 
Den nzrmest liggcnde af disse bestxw i Vandets Afdamp- 
ning og derpaa fralgende Tmring og Veining af de soni 
Residuuin tilbageblivencle Salte, en Frenigangsniaade, som 
rigtignok directc fbrer til Bilaalet, men som til Gjengjzld 
ogsaa fordrcr teininelig inegot Arbeide. Soin mere in& 
rectc inen ogsaa. ulige niindre besvixrlige Methoder kan 
ogsas anv@ndes Besteininelse af Havvandets Clilorinzngde 
cller Egcnvrcgt. livoraf man gjennem passendc bestemte 
Coefficicnter kan beregne den ssmlede Saltmx!ngde, forud- 
sat, a t  man knn nntage et constant indbyrdes Forhold 
mellein dc i Sovandot indelioldto faste Bestanddele. Deli 
i'orste af disse Xetlioder inedfpx  foruden Bcsvixrligheder 
ved Udfrarelsen ogsaa den Ulempe. a t  den ikkc lader sig 
anveiidc oinbord paa et Fartoi i aabon So, livor Skibets 
Bevagelser forby der Brugen af Vrcgt, rnedens Egenvagts- 
bestenimelser ved Hjmlp ai' Ar=ometre og 'volumetriske Chlor- 
besteininelser mrgct lctvindt og nied teinmelig stor Noiag- 
tighed kan udfmes oinbord sclv i tcninielig uroligt Veir. 

Hvor nmi dorfor iltke tror sig sikltcr p a  fit kuunc 
opbavdo Vandprgverne i lwiigere Tidsruni udeq derved p t  
risilterc, at de undergan Eorandringer, som lrnnde ytro en 
sltadulig Indflydelse paa Resultaterno af' dc erholdtc Salt- 
ljesteininelser og, hvor inan sorn E0Ige deraf inm laggo 
Eovedvccgten paa en liurtig Undeiwgelsc af Vandprmwnc 
i frisk Tilstand, bliver nian smlodes udelukkcndo hcnvist 
til  13rug.cn af Chlorbcsteminelscr cllcr Egonr~gtslresteminel- 
.ser son1 M a d  for den sainledo Saltgehdt. 

Pas dot frarste af deli norske Expeditions 'Iogtcr blev 
nf Svendsen, livein de clienlisko Qbscrvntioner dengang Yare 

in 
111. On the Al~lOl~llt~ of Sdt 

t,lie 

ien seeking to investigate the degree in ~vhich the w proportion of salt varies in sea-water, choice inxy be 
inade for perfori!iing tlie salt-deterininations between several 
ipetliods, each of' wliic$ has in turn been extensively 
adopted. The inost simple process, is first to' evaporate the 
mater, and tlien dry and weigh tlie salts left in the risidue, 
a modo of operation which, though leading direct to  the 
desired result, involves cbnsidernble labour. Two ,otlicr 
methods, not so direct, but far'less tedious, consist in 
deterniining eit~ier the specific gravity of the water or t ~ i e  

. amount of cliloriuel it coiitajns, from wliich, by means of 
proper coefficients, tlie total amount of salt may be coni-' 
puted. provided dwys that a constant proportion can be 
ashunied to exist between the solid constituents of sea-water. 
The first process is attended, irrespective of tho tronble- 
sonio niodc of operation,, with another drawback, viz. the 
iiiipractibility of adopting it op board s~iip in tlie open 
sea, where tho motion of tho vessel altogether precludes the 
use of the balance, wlmeas both specific gravity determiiintious, 
.with the' hydrometer, and volumetric deterniinations af 
chlorine, inay be. performed at sea with 't4e grex$est ease, 
and very considerable accuracy, oven in coiuparntirely rough 
wcatlicr. 

Hciice, when there is i*oasoii to fear that tlie sain~~lcs 
of water cannot be preserved for any length of time with- 
out cxposing tliem to clieniical cliange: which might esert 
a disturbing influcncc ou the results ; and whenever, accord- 
ingly, weight must be chicfly attached to their iiiiincdinte 
exaniination. tho only practicable standard of m&urcm~nt 
for coinputiiig the total amount of salt will Le tlint furnislied 
by dcterinin3;tions of clilorinc or of specific gravity: 

On tlic first voyage of the 8orwcgi:ni Expedition, 
Srendsen, ivho then, as previously stated, did the clieillical 

By "the niiiount of cl~lori~w," Iierc and clsewhcrc throughout 
this Memoir, is uiidcrstood tho total niiionnt of chlorine mid broiiiiiic. 
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owrdragne, til Undersogelser over Saltgehalten udelukkcnde 
aiirendt Egenvsgtsbesteminelser, hvoriniod jeg p a  de. to 
sidste Togter vedSiden af disse ogsaa har udfort et  storre 
Antal Clilortitreringer for gjennem denne Control a t  give 
Resultaterne en storre Sikkerhed. 
. Til Undersogelser over den i Ssvandet indeholdte 
Clilormmgde medjmvdes paa de to sidste Togter foruden 
Solvoplosning af saadan Styrke. at 1 CC. af denne omtrent 
svarede til 1 CC. Sovand. ogsaa 2 p a  forste To@ ind- 
sainlede T7andpr0~~er, bestemte til soni Normaler %t tjene 
til den nojagtigere I ~ a s t s ~ t t e l s e  af Solvoplosningens Styrke. 
Disc Normalers Cldormziigde i Procenter bler vcd om- 
hyggeligt udforte T7einingsanalyser hvert Aar  bestenit saavel 
fsr Expeditioiens Vdreise s o n  efter dens Hjemkoinst be- 
standig ined meget n s r  det sainnie Resultat, .hvorhos tillige 
deres Egenvsgter red Hj s lp  af Arzometret ombord af- 
lzstes. Til Brug ved alle ombord u d f ~ r t e  Chlortitreringcr 
tjente ltun to Buretter af lignende Construction og Stor- 
relse, de sanime, soni :if Stipendiat A. Helland anrendtes 
ved de Besteiiiiuelser af Chlormsngderne i Overfladevandet 
i Atlanterhavet. soni denne foretog i Aaret 1875 pa? en 
Reise til Grernlaiid. de bleve af hain den Gang calibrerede 
red Hjz lp  af Kviksolv og befundne saerdelcs tjenlige for 
0ieinedet. . 

,Ved Biiretteriies Brug fyldtes den ene med Solvop- 
losning den anden med det til Underssgelse besteinte S0- 
van& livorefter en passende Portion SGvand fra den ene 
under Oinrjstiiing tilsaties Sdvoplmning fra den anden, 
&til a1 Clilor var udfddt,  idet chroinsurt Kali tjente soin 
Index. Begge Biiretters Stand aflmstes nu, og nogle Draa- 
ber Sovand' tilsattes atter til Affarvning, hrorefter paany 
fulgte Tilsztning af Smlvoplmning 06 Aflssnipg af Buret- 
ternes Stand 0. s. v. Gjenneni en Rzkke af 4 Ii 5 p a  
hinandeii folgendc lignende Afltesningcr erholdtes paa' denne 
M a d e  de' fornodne Data til Beregning af det Voluni So- 
miid, soin i hvert enkdt  Tilfzxlde svaredc til l CC. Salv- 
oplosning. 

Pan  qenne Maade sainmenlignedes p a  den ene Side 
Ssvandsproverne .og pan den anden Side ogsaa fra Tid til 
anden de medbragte Xornialer rned Salfopl~sningen. idet 
der altid sorgedes for. a t  Vandprwernes og Oplosningcnies 
Tejiiperatur ikke fjernede sig sgnderlig meget fra liinanden. 
Biiretternc bleve 'for at tilveieb~.inge en bedst inylig Aflab- 
ning hyppig rcmede ined concentreret Svovlsyre. 

Af (le gjemiem disse Observationer erlioldte Tal er 
senere Snrandets Clilornimgde beregnet efter ' folgende 
Forme1 

K S P  
k s 12 = 

hvori p betegner den undersfigte Vandpr~ves Cl~loriiia?ngde 
i Procenter, k det Antal (1C. nf samme. der svare til 1 
CC. S~lvoplasning og s dens Egenregt ved 1'7."5 C.. P 

' Middeltallet niellem de far UdGeiseu og efter Hjemkoinsten 
i Norinalen fundne Chlormmigder, K det Aiitnl CC., soni 
af denne svarer til 1. CC. Solvoplmsning og S dehs Egen- 

work, inade exclusive use of specific gravity deterininations ; 
but for a considerable Auinber of my o w i  observations: oh 
the last two cruises. I also adopted titration for chlorine 
as a means of testing the general accuracy of tlie results. 

 or estirnating the amount of chiorine in sea-watkr. 
I took with me, on the two last cruises. besides a solution 
of silver of sucli strength that 1" of the fluid about coi-re- 
sponded to 1 cc of sea-water, also 2 sainples of water col- 
lected on tlie first voyage. to serve as a normal standard 
by which to determine the strength of the solution of 
silver. Each year. both previous to the departure of the 
Expedition and after its return, the 'chlorine in tliese 
standard samples was carefully determined by weighing, and 
the percentage calculated accordingly, their specific gravity 
too, as shown by the areometer on board, having been like- 
wise noted down. For all chlorine-titrations performed a t  
sea. tliere were only two burettes in use, similar alike in size 
and construction, - those used by Mr. Helland for determ- 
ining tlie amount of cliloriiie in the surface-water of the 
Atlantic on a voyage to Greenland in 1876; he had cali- 
brated tlieni by incans of ~iicrcury, and they proved cxcel- 
lently adaptcd for the' purpose. 

When using the burettes, one \vas filled with solution 
of silver and the other with the sen-water selected for 
examination, after which solution of silver vas  added to a 
proper quantity of tlie sea-water, while shaking the flask 
in which the titration was performed till all chlorine lind . 
been precipitated, chromate of potassium serving as the 
index. The height of tlie fluid in both burettes \vas now 
read, and a fev drops of sea-water added to the inix- 
ture, to discolour it, after wliich solution of silver was again 
added. and the height of the fluids read as before. &c. 
After tlie height had been thus read 4 or 5 times in 
succession. tlie necessary data were obtained for computing 
tlie volume of sea-water, which in each individual case cor- 
responded to l L C  solution of silver. 

I n  this manner. were compared on tlie one hand tlie 
freslily,dra\vn samples of sea-lvater, and bn t i e  other, froiii 
tiine to time, also the standard saniples, with the solution 
of silver. care being taken to keep the sainples of water 
and the solution as near as possible at the same tempera-, 
turc. I n  order to prevent any portion of the fluid from 
adhering to t]le burettes, they were frequently rinsed with 
concentrated sulpliuric acid. 

With tlie figures obtained from these observations. the 
amount of clilorine in sea-water \vas afterwards cleterinined 
by the folloiving formula - 

K S P  p = ~ 

in which p signifies the percentage of chlorine in tlie' 
sample of water examined. k the proportion in cubic cen- 
timetrcs .representing 1" o f  the solution of silver, and 
s the specific gravity of the water a t  17"  5 C.; P the mean 
between the amounts of chlorine found in the standard 
sample before the departure and after the return of the 

k s  * 
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vzgt ved 17" b C. Disse Observationor bleve dog selv 
paa de to sidste Togtcr iklre .anstillede i saniiiie Udstrak- 
ning soin Egenvmgtsbestemmelserne, der ogsaa oprindelig 
vare bestenite til i forste REkke at  tjeiie som Naal for 
den, sanilcde Saltgehalt. 

Expeditionen var for Eg.cnvsgtsbestemi~iclser forsy'net 
nied flere Sst Glnsarsometcc fra 1h. Kiichler i Ihnenau, 

1 7 "  5, 
indrettede til a t  vise Sovandets Egenvzgt ved 1 7 7 5  9 Sm- 
ledes a t  et Szet viste Egcnvzgter fra 1 ti1 1.007, e t  andet 
frn 1.006 til 1.013, et trcdie fra 1.012 til 1.019, et fjerde 
fra 1.018 til 1.025 og et feinte fra 1.024 til 1.031. Arao- 
inetrenc vare inddelte i Delstreger af Vmrcli 0.0002, niedens 
Afstandcn niellem disse Uelstreger paa Scalaen belob sig 
til meget nmr 1.5"", saalcdes at man inaatto kunnc aflme 
udcn stor Feil det 5te Decimal. Under Afimsningen af 
Vandpr0vcrnes specifiskc Vzgt  anbragtes disse i en i dob- 
belt Slingreboile opliz~ngt Glascylindcr, livis indre Diaiiieter 
belob sig til omtrent dbt tredobbeltc af Armometrets Cor- 
pus, hvoreftcr dette omhyggeligt rcnset og aftorrct ned- 
dyklredes i Vrcdsken og tillodcs at  sramine frit i nogen 
'l'id. indtil dct liavde antaget Vandets Teinperatur. Aflacs- 
ningt!n foretogcs nu langs den undre Rand :if Vzdskcns 
Xiveaii, idet saintidig yanclets Temperatur ingttoges paa et 
controlleret Theriilometcr. inddelt i Delstregor af Vmrdi 
0. I' 2. 

Paa Grund af det af Expeditionen benyttedc Daiiip- 
skibs fortrinli& Egenskaber soin Smskib voldtc ' dissc Obser- 
vatioiier i nogenlundc roligt Veir ingensonilielst Vansh~lig- 
lieder, selv naar Kursen sattes ret mod Vinden, hvoriiiiod 
Skibcts Duvning i mcgct liaardt Veir altid ytrcde sig i 
nimlrbare oiu end siiiaa Bevfcgelser hos Artxometret. Hvor 
Vandpraverne optoges i saa uroligt Veir, a t  Bestemmelsen 
p a  Grunt1 deraf kunde niedfmre foraget Usikkcrhed, blew 
de altid liensattc noglc D q e ,  indtil dc kunde undersoges 
under mere gunstigc Vilkaar. 

Disse saaledes sflmste Egenvkgter inaa imidlortid i 2 
Henseender forbedrcs, idet man paa den ene Side maa an- 
vende pissmde Correctioner for a t  faa de ved meget for- 
skjellige Tcmperaturcr afimste Egenvq te r  reducercde til 
den f d e s  Sormaltcmperatur 17.0 5, og p m  den anden Side 
man befrie dcni for Amoiiietrenes constante Feil. 

Hvad for dct Forste Correctionerne for Tcmpernturen 
angaar, da give de n f  flero Videnskabsmmnd udfarto Be- 
stemmelsar af Savandcts Volumforandring ined T'eniperaturen 
Midlofne til a t  bcregne disk, idet baade Hubbsrdg, L..F. 

I Xnnr licr 8om oftc scncrc brugcs Uctcgniiigsmnndcn Egciimgt vcd 
t o  

af To eom Eidicd. Allc Tcinpcrnturaii,rrivelscr i denno Afhnndling crc 
uiltryktc i Grndcr Cplsius. 

. y,ol .- dn mciies dcrincd Egciivagt vcd t o  i Forhold til clcst,illcret Vand 

nlauiy's Sailing Dircctions 18Wl - 1 - 2;\7, 

Expedition, K those amounts iii cubic centiinetres corrcs- 
ponding to 1'' of tlie solution of silver. and S the specific 
gravity of tlie standard saiiiljle a t  17" 5 C. Tliese obser- 
vations, h6mvcr, were not instituted even on tlie two last 
voyages to the same extent. as those based on deterinina- 
tions of specific gravity, the method by which, as. origin- 
ally agreed upon, the total amount of salt was to be chiefly 
computed. 

For pcrfonning specific gravity determinations, the Ex- 
pedition had been supplied by Dr. Kuclilcr of Ilmenau 
with divers sets of glass areometers, adapted to show tho 

one set indicating specific gravity of sea-water a t  

specific gravities from 1 to 1.007, anotlier fiom 1.006 to 
1.013, a tliird from 1.012 to 1.019, a fourth from 1.018 
to 1.025, and a fifth from 1.024 to 1.031. The areomcters 
were graduated in degrees of 0.0002, the interspaces on 
tlio scale measuring howevor very ne,a,rly 1.5""; and hence 
you could read off with comparative accuracy to the fifth 
decimal. When about to read the specific gravity, the 
samples of water ~vere poured into a glass cylinder sus- 
p d e d  in gimbals, the inner diameter of the cylinder being 
triple that of the areometer, which, carefully wiped an+ 
dried, was iininersed in the fluid sqd suffered to float 
freely for soine time t iU '  of the same temperature as the 
water. Tlie specific gravity was now read in the ordinary 
way, tlie teiupcrature of the water, as shown by a tested 
tlicrnio~neter graduated in fifths of a dogrec Centigrade, 
being siniultnneously observed. 

Tlie steamer selected for tlie Expedition being an 
excellent sea-boat, these observations were attended with 
no difficulty wh:itewr in moderately fair weather, even 
~vhcn steaming dead against the wind; pitching, howerer, 
was found to have a distinctly disturbing effect on tlie 
areonieter, and therefore all samples of mater drawn when 
it-was in any way violent, so as ta give reason for appre- 
hending greater uncertainty in the determinations if per- 
formed at  once, ~vere stored for a few days, till tlie weather 
lisd improved. 

These readings of specific gravity have, however, :I two- 
fold ,need of correction. arising on the one hand from the 
very different teinperaturos a t  wliicli the specific gravities 
were read, involving tlie necessity of their reduction by 
proper corrections to tho norinal temperaturo 1 7  " 5, and 
on $lie ot~ier, tlie constant 'error of t ~ i e  areometer. wliicli 
has also to be eliminated. 

As regards the corrections for toniperatiire , tlicse 
may be cosiputed by tlie determinations purforincd by di- 
vers ineii of science of the extent to wliicli tlie voluine of 
sea-water varies with the tuiiq)crature, Hubbard,e L. 14'. 

170  5 - - * 
1 7 "  b ' 

t o  
1 Tlio cq)rcssioii, spccific giwit.y n t  F ,  sigiiifics s~iccitic grnvity at 

t o ,  with distilled wntcr of T O  ns thc unit of coiiiparisoii. 1111 stntoiiiciits 
of tolripcrntnre in this Ncmoir are givcii in clcgrees Cclsius. 



Ekman og Thorpe og ltiicker liar givet nieget fuldstm- 
dige Tabeller over Sprr Adets  Volumina red forskjellige 
Temperaturer. hvorhos tillige ogsaa Dr. Karsten 3 har 01)- 
stillet en Correctionstabel, hvorefter man kaii rQducere de 
ved Gilkaarlige Teinperaturer a f l d t e  Egenvzcgter til 17." 5.  
Samnienstiller man de Correctioner, soni efter disse Iagt- 
tagelser kunne beregnes. erholder man iniidlertid iszcr for 
de lavere Temperaturer mcget daarligt overenssteminende 
Vmdier, idet der kaii optrzde Differenter, der endog kan 
overskride 0.0004, inellem de sf Ekmann's og Hubbard's 
Observatioiier beregnede Correctioner. hersker der den 
stlrrste Overensste!umelse. men ogsaa her gaar Diewenti 
serne p a  enkclte Puncter op til meget naer 0.0001. I 
Betragtning af disse tildels teminelig betydelige Uoverens- 
sttynmelser melleni de hidtil publicerede Undersprgelser af 
denne Art kunde det ikke findes ubefpriet endnn engang 
at  gjenoptage Bestenimelsernb af Ssvandets Volumina ved 
forskjcllige Temperaturer, og jeg besluttede mig derfor til 
gjennem egne Underslrgelser at forvisse mig om, hvilken af 
de opstillede Tabeller der bedst svarede til Udvidelsen af 
det i det norske Kordhav flydcnde Vand. Dels i dette 
0jemed dels for a t  bestcmnie de benyttede Armometres 
Correctioner og de Constanter. hvornied Chlorprocenteime 
08 Decimalerne i Egenvsegten maatte multipliceres for at 
&re Saltmmgden. har jeg anstill& ~ n d e r s ~ g e l s e r  med f01- 
gende Vandprsver. 

68" 2 1 '  2 "  5 'W. 
68 5.5 2 24 E. 

The Skjaerstad Fjord. 
67" 27 '  13" 25' 
73 I 12  58 
73 I O  3 2 2  w. 
76 3 0  2 57 E. 

I .79 59 5 40 

Station. 

245 
247 
253 
254 
284 
300 
349 
,362. 

-- - - - I . .-I . -. _- - __ - - - 
68" 21 '  2 '  5' TT. 
68 5.5 2 24 0. 

Skjarstadfjord. 
67" 27 '  13" 25' 
73 I 1 2  58 
73 10. 3 22  v. 
76 30 2 57 0. 
79 59 5 40. 

1 
Eng. Fv 

- 

. .. . 

0. 

500 
0 

0 

0 

0 

1487 
0 

hvilke jeg for Kortlieds Skyld i den Orden. hvori de her 
findes opfmte, vi1 betegne med I, I1 0. s. v. indtil VIII .  
Til Bestemmelse af S~rai idets  Udvidelse benyttede jeg e$ 
Sprengel's Pyknoineter 4. forarbeidet af to Stykker meget 
tynde Glasrm af et og samine R0r med en indvendig Dia- 
meter af' onitrent 13 mn8. Rorene vare nedentil saminenlod- 
dede red Hjdp af et snEvert kort u-forinig bpriet Glasr0r 
og orentil paaloddcde kn~formig boiede solide Capillarrprr 
med meget fin Aabning. Ved Paalodnipgen af disse Glas- 
rprr Mer der s a  meget son1 muligt draget Orns'org for, at 
kun en liden Del af de videre Rsr ucisattes for Opvarm- 
ning over Blaeselampen, forat ikke Apparatet derycd Iskulde 

' Kongl. Sveuska I'etensknlisak. Hantlliiigar 1 A70 - 1. 
PI*OC. Roy. Soc., 24 - lr)!). 
Tafelu zur Berechliung der Beobnclituiigeii an den Kiisteiista- 

tionen u. 8. w. Kicl 1874. ' Pogg. Ann. 1:iO - Ki9. 

Ekman', and Thorpe and Riicker haring prepared coin- 
prehensive Tables to sliow tlie volume of sea-water .at diffe- 
rent temperatures ; Dr. Karst'en 3, too, has published a Table 
of Correctibns by which specific gravities read at any tem- 
per8ture may be reduced to 17.0.5. Meanwhile, on comparing 
together blle corrections computed froin these obscrvations, 
the values obtained. more especially for low temperatures; 
are found to agree but very indifferentlx, the difference in 
some cases exceeding even 0.0004. The. agreeinent is 
closest betmeen the corrections computed from Ekman's 
and Hubbard's observations; but here, too, the difference for 
some temperatures amounts to very nearly 0.00001. Con- 
sidering, thcrefore. the want of uniformity. in some cases 
very. considerable, exhibited by such observations of this 
kind as had till then been made public, it  could not be 
deemed superfluous to investigate anew by a further series 
of * experiments the variation in volume which sea-\va.ter 
is found to undergo at  different temperatures; and lieiice I 
determined on ascertaining from the results of my own ob- 
servations which of the aforesaid Tables corresponded best 
with tlic expansion of the water in the Norwegian Sea. 
Partly with this object in view. and partly in order to 
determine the corrections for the akometers and the con- 
stants by wliich tlic percentages of chlorine and tlie deci- 
mils of specific gravity liad to be multiplied iv~ieii com- 
puting the amount of salt. I examined the following saiii- 
ples of water: - 

' 2.45 a 

247 
253 

a 254 
284 
3 00 
3 49 
362 

0' 

500 
0 

. O  

0 

'0 

I487 
0 

0 

941 
0 

0 

0 

0 

2719 
0 

which I will indicate, for the sake of brevity, by the Roman 
numbers from I to VII I ,  and in \the order in which they 
are given here. For  determining tlie expansion of. the sea- 
water, I made use of Sprengel's pycnometer ;4 the instru- 
ment vas construtted of tyo  pieces of glass tubing, but off. 
froin tlie same length, with an inner diameter of about 13 )l)fn. 

These tubes were sealed together a t  their lower ends,  
by ineans of' a short! iiarrow glass tube, bent into the forin 
of the letter U! and had strong knee-shaped capillary tubes 
sealed on to their upper extremities. When sealing on 
these glass tubes, the greatest care was taken to Co'lifine 
the heat from the glass-blomr's lamp to as small a portion 

Kong1. Svenska Vetcnsknpsak. Haiidliiigar 1870, 1 .  
Proc. Roy. Soc:, 24, 1). 150. 
Tafehi zur 13erechiiung der Bcobachtunpi ail den Kiistensta: 

Pogg. Ann. lr10, 1'. 45!). 
tionen u.'s.  v. Kid  1874. 

' 
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47.72 49 

antage en anden lTdvidelsescoefficient end den, det anvendto 
Glasr0r oprindelig liavde. Pyknonietiet blev forst omkring 
4 Maaneder, efterat det var blast, taget i Brug .til de 
Forserg, soni her skulle beskrires. forat ikke den for allc 
Glasgjenstande eicndoininelige Contraction gjeiineiii de forste 
Maaneder efter cleres Blzi?siiiiig skulde bidrage til i nisrke- 
lig 'Grad at  forandrc dets Voluin under Observationernes 
Udfirelse. Pykiionietret benyttedes ved de fnrste Forstg 
uden nogen Sikkerhedskugle, iuen inaatte senere, livor det 
fyldtes ved lavere Teinperaturer, forsynes ined en smdan, 
indrettet til a t  traclrkes ind over det riderc Capillarror. 
Apparatet uden Sikkerliedskugle vi1 jog for Kortlieds Skyld 
betegne som Pyknometer No. 1 og iiied Siklterliedsltugle 
som Pyknometer Xo. 2. Qed H j d p  af disse udfortes f d -  
gendc Forsog i den Ordeii. livori de lier fiiides opfmte. 

0.001 2 0 1  

ly ' knometcr ined I~idhold. 

____-- 

44.3153 
44.3156 

44.8097 
44.8093 

45.0738 
18.5665 

44.3151 

45.0742 

I. 

2.  

3. 
4. 
5 .  
6. 
7. 
8. 
9- 

IO.  

I I .  

12: 

13. 
14. 
15. 
I 6. 
17.  
18. 
19. 
20.. 

21.  

22.  

23. 
24' 
25' 
26. 
27 .  
28. 
29. 

0.001200 

0.001201 

0.001201 

0.001201 

0.00 I 2 0 0  

0.001 194 

~0.001201 

0.001200 

Pykn.Ko. I toiiit. . . . . . . . . .  
- - I , . ' . . .  . . . . . .  
-- a I ined rent Tand af 17.~5 

- I !. 1. I! ,: 17.5 
- 1 ,! 1' 7- 7. 17.5 

- 
- 

. . . .  - I ,* I11 1. 17. 5 
- . -  I ' ,. III. . * . ,, 17.5 
- - I ,? T y I ,  . * . ,) 17. 5 
- ' - I 9 ,  VII. . , . ,! 17. 5 
- - 2 tomt.  . . . . . . . . .  
- - 2 nied I . . . .  af 0.' 

- - 2  , , I  . . . . ) 1  0. 

- - 2  , . I  . . . . , :  0. 

- - 2 )? I , , , . ,? r7."5 
. -- - 2 ,. 'I . . . .  ,? 17.5 

- 

- 2 ,. I ,? 20.  

- 2 ,, I ,: 20.  

- - 2  , . I  . . . . , .  4. 

- . . . .  
- . . . . .  

- 2 ,, I ,, 8. . . . . . .  
- - 2 ,. I . . . .  ,. 8. 
- 

- 2  1. I . . . .  l'.* 4. - - - 2 ,: I . . . .  13. 

- - 2 ,! I . I . I ,, 13. 
- - 2 ined rent Vand l: 0. 

- 2 l! $7 1. ,. 0. 

- - 2 t o i n t . .  . . . . . . . .  
- 

.- I ,I 

- 2 , I  

- 1  ,, 

- . . . . . . . . . .  
- . . . . . . . . . .  
- . . . . . . . . . .  

47.7 484 
46.97 7 3 
46.9776 
18.5658 

18.5656 
15.92 16 

15.9213 

0.001z00 

0.00 I I 98 
0.00 I I 98 
0.001 191 
0.001 191 
0.001 191 
o.001191 
0.001231 
0.001 23 I 

Til Bestoiiimelse af Udvidelsescoefficiciiteii :if det an- 
vendte G l s  forarbeidedes nf dot sainine Glnsroy et nndet 
engenet  Pyknoineter nedentil tilsmeltet og orentil forsynet 
med et Capillarmr, idet der ogsas her smgedes for 011- 
vsrinning af en saa 1icleii'Del af R a p t  soiii iiiuligt. Ved 

Doli norsko Nordhavsox1,oditioi~. Toriioe : Clicini. 

as possible of the widel: tubes, lest it  should give to tho 
apparatus a coefficient of expansion different to tlint d h l i  
tlie glass tubes originally had. The pycnometer \\-as not 
made use of for the exlioriients to be described here, till 
about 4 months after the tubes of wliich i t  consisted h d  
been scaled together; for t i e  contraction pe'culiar to a11 
articles of , glass throughout the first few nionths after 
they liave been blown might otlierwise liave occasioned 
an appreciable cliauge in its volunic during the progress 
of the observations. For the first experiments, the pyciio- 
meter ~TLS used without a, receiver, but subsequently, wlien 
filled at a lo~ver temperature, one had ,to be pro~ided, 
adapted so as to adinit of its being drawn over the capil- 
lary tube. The apparatus when used without a receiver 
I shall designate for. tlie sake of brevity 'Pycnometer KO. 1,' 
and wlien used witla a receiver, 'Pycnometer No. 2.' By 
ineans of this iiistruiaent the following experiiuents were 
performed, in the order in which tlioy are liere aimnged. 

Pycuometci* with Contents. 

I. Pycn. So. I empty . . . . . . . . .  
2 .  

3. 
4. 
5 .  
6. 
7.  
8. 
9. 

IO. 

I I.. 
12. 

13. 
13. 
15. 
16, 
17. 
-1 8: 
19. 

, 2 0 ,  

2 I .  

2 2 .  

23. 
24. 

25. 
26. 
27. 
28. 
29. 

- 1 l! . . . . . . . . .  
- I with pure water of I 7 ."5 
- I ,! 11 7: 19 17.5 
- I ,. 71 ,: 9. '7 .5 
- I !! 111. . . .  ,! 17.5 
- I l, 111. . . .  1. 17.5 
- I ;? T T I .  . .  :,. 17:5 
- I l: 1'11. 6 . . ,! 17.5 
- z empty . . . . . . . . .  
- 2 with I .  . . .  of o.* 
- 2  1, I . . . . , !  0. 

- 2  ,. I . . . . , )  0. 

- 2 ,! I. . . .  ,. 1 7 . O 5  

- 2 ,) ' 1 4 .  . * . ,. '7.5 
- 2 ,! I .  . . .  ,) 20. 

- 2  *,! I . . . .  , , 2 0 .  

- 2 ,. . I ,  . . .  ,. a. 
- 2  ,. I . . . .  7 ' .  8. 
- 2  1. I . . . . , ,  4. 
- 2 )! I .  * * ,: 4. 
- 2 . ,. I .  . . .  ,. i3. 
- 2 ,. I. . . .  1. ' 3 .  
- 2 with pure wnter 1. 0. 

- 2 ,* 1, ,. 9.. 0. 

- ? eiiipty . . . . . . . . .  
. . . . . . . .  - I  - 

- 2 -- . . . . . . . .  
- I  - . . . . . . . .  

~~ 

\\'eight 
in 

irammes. 

15.9222 
15.9223 
44.3 I53 
44.3 156 
44.3 1 5 1  

44.8097 
44.8093 

45 -07 38 

47.7869 
47.7873 
47.7871 

__. -- __-- 

45.0742 

18.5665 

' In Air 
with R S ~ I .  

G I * .  of 
-_ 
0.00 I200 

0.00 I 2 00 

0.001200 

0.001 2 0 1  

O . O O I 2 0 I  

0.001 2 0 1  

0.00120I  

0.001200 

0.00 I 2 0 0  

0.001 194 
0.001 I 98 
0.001 I 98 
0:OOI I99 

Lf,., ,"' W . W W I & W W  . .  
47.7810 ~0.001200 

47.7808 0.001 200 

47.7487 ! 0.001 198 
47.7484 0.001 198 
46.9773 [ O . O O I  191 
46.9776 0.001 191 

I r8.5658,0.001191 
15.9216 ~ O'.OOI 191 
18,5656 (0.001231 
15.9213 ~0.001231 

For deteriniiiiiig the coefficient of expansion of the glass, 
a single-branched pycnometer was constructed, of tlie saiiie 
length of glass tubing: witii tlie lower opening sealed up aiic~ 
tlie upper extroinity bearing a cnpillary tube. care being tnlren, 
as before, not to lieat a grenter part of the large tube than 

" 
1 
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Hjzxlli af dette Apparat, son1 ved et  Stykke Ihutschukror 
var forbuiidet ined et liclet Reservoir, bestemt til Optngelse 
af den vecl niulig Opvarmning udskudte Del af Indlioldet, 
bestenites nu Udvidelsescoefficienten af det anvendte Glas- 
rsr' med reiiset Kviksslv, soni nogen Tid for Forsogenes 
Cdfwelse under Udkogning paafyldtes Pyknonietret. Med 
dette hppnrat. som jeg vi1 betegne soni Pyknometer No. 3, 
udfortes til den Ende folgende Veininger. 

I 
! 'i'irgt Pyknometer mcd Indlioltl. I GI.. 

-. __ - - . __ 
30. Pykn. Xo, 3 tonit . . . . . . . . .  ~ 10.8654 
31. - - 3  ,. . . . . . . . . .  
.32. - - 3 nied Kviksolv af o' 

33. - - 3 9- 7: 1, 0 

34. - - 3 1. 77 1, 20 

35. - - 3 ,* 73 ?, 20 
36. - - 3 7. 9 ,  9. 15 

37. - - 3 ,! 1, I ,  0 
38. - - 3 tonit . . . . . . . . . .  
39. - - 3 medrentVandaf  4" 
40. - - 3 7: I ,  9 ,  >, 4 

hlle  disse Veiningel. ere udforte 

10.8653 
195.9265 
195.9265 
195.3588 
195.3592 
195.4993 

10.8650 
24.462 I 

195-9276 

24.4634 

I Luft 
af' 

31'. \'it!@. 

0.00 I 2 I 4 
0.0012 14 
0.001 2 15 
0.001 2 I 5 
0.001205 
0.00 I 205 
0.00 I 205 
0.001205 
o.001203 

0.001 190 

__ __ - 

O.OOI202 

efter Substitutions- 
inethoden ved Aflssning af Svingninger pas en Vzgt,  
hvis Falsoinlied uden *Belastning bel0b sig til 1.4 Mgr. pr. 
Delstrcg og .for stigende Belastriing temmclig jevnt aftog 
indtil 1.9 Mgr. ved 200 Gr. Belastning. Til disse saavel 
som alle finere Veininger, som jeg har foretaget i Anled- 
ning af l isse Arbeider, benyttedes en Platinalodsats . fra 
Ueleuil i Paris: hvis Correctioner jeg i Forveien havde be- 
stemt ved flere vel overensstemmende Veininger pm en af 
P. Bunge forarbeidet fortriiilig Vs& livis Fslsomhed for 
de her oinhandlede Belastninger belpb sig til omhing 0.14 
Mgr. Ved Veiningerne iagttoges alticl Tempehtur og Ba- 
ronieterstand af Luften i Veievmelset, hvorimod delis Fug- 
tighedsgrad i Mangel af Observation passeride aiisattes, en 
Mangel, der ikke liar nogen niaxkbar Indflydelse paa For- 
sogenes Paalidelighed, da selv en saa p o v  Feil i Anszb  
telsen af Luftens relative Pugtighed soni 25 under de 
her oinhandlede Forliold kun virker pas  clet entlelige Resulht  
iiied en IidenFeil i Cite Decimal. Efter dissc Data er Luf- 

- tens specifiske Vzg t  under Veiningerne paa vanlig M a d e  
beregnet og opf~jrt i Tabellen. .Pyknometret blev for hver 
serskilt. opfort Veining indstillet paany for Tcmperaturen 
Oo i finstodt Is og forovrigt i Vandbad?' livis Temperatur 
under stadig Omroring lioldtes constant, ligesoni det mindst 
en Gang for hver anden l'eining tmntes og fyldtes igjen 
ined det S~vand, livis Volum skulde bestcmmes. Ingen 
Indstilling toges for god, nied mindre dot lykkedes i mindst 
15 Minutter' a t  holde Temperaturen saa constant: a t  Ther- 
nioinetret ingensinde viste Variationor af 0."1 eller derover. 
Til Brug ved Aflqsning af Vandbadets Temperatur tjente 

absolutely unavoidable. With this apparatus, wliich was 
connectecl by a caoutschouc tube with a small receiver for 
collecting any portion of the contents that, in the event of 
the instrument becoming warmer might possibly be expelled, 
the coefficient of expansiun of the glass tube was now 
determined by means of purified mercury, wliicli, shortly 
before the commencement of the experiment, had, when 
boiling out the air, been introduced into the pycnometer. 
With this apparatus, * whicli I will designate 'Pycnometer 
No. 3,' were performed the following determinations of 
weight: - 

~ 

I lvcig1it I In Air 
Pycnometor with Contents. in 1 with a 6p. 

____ . . . .  
30. Pycn. No. 3 empty 10.8654 I0.001214 
31. - - 3 7, . . . .  10.8653 0.001214 
32. - - 3 with mercury 
33. - - 3 I. 

34. - - 3 79 

,: - 0  1195.9265 0.001215 
73 ,, 20 ,195.3588 I 0.001205 

35. - - 3 I. 7, ,. 20 1195.3592 O.OOI2O5 
36. - - 3 .. 7 1, 15 195.4993 O.OOI205 
37. - - 3 7' 9 ,  ,. o i195.9276'0.001205 

I 

38. - . 3 empty. . . . . . . .  . I  10.8650'0.001~03 
39. - - 3 with pure water ,, 4"'  24.462 I ~0.001202 
40. - - 3 I . .  ,. ,, ,, 4 I 23.4634,0.001190 

These weiglit-dcterniin:~tions were all performed :LC- 

cording to tlie substitution method, by reading the oscilla- 
tions of a balance, the sensibility of which. when not 
loaded, amounted to 1.4"s' for cvery division of the scale. 
diminisliing, on being loaded with Successive wights, a t  a 
comparatively uniform rate down to 1.9 ?ngr, wlien loaded 
wit11 2009.. For  the above-iiiciitioned as for all accumtc 
weigrlibdeterminations involved in these labours, I made 
use of a set of platina weiglits procured from Ueleuil in 
Paris, the corrections of v-liich I had previous to start- 
ing on the Expedition computed from a series of closely 
agreeing determinations of' weight performed with an ex- 
cellent balance (made by P. Bunge), its sensibility when 
loaded to tlie extent here specified being nearly O.L-krnsr. 
Wlicn performing the \~,eiglit-cleterminations, the tempera- 
ture aid tlie atmospheric pressure in tlie room were al- 
ways observed. but tlie relative liuiiiidity not having been 
found by observation liad to be roughly estimated, a source 
of inaccuracy which liowever can exert no :ippreciable in- 
fluence on the trustwortliiiiess of the experiments, seeing 
that an error of even 25 per cent in the comput a t' ion 
of the relative liuniidity of the atmosphere would affect 
tIib final result only by occasioning a very sinill error in 
the 6th decimal. From these data. tlie specific gravity 
of tlie air during tlic process of weighing was computed 
in tlie usual manner, and entered in tlie Table. Fo r  oacli 
successive determination, tlie pycnometer was placed in 
finely crushed ice, to give i t  the temperature of 00, and 
for every other required, in a water-bath, whicli by constant 
stirring was kept at an equable temperature ; it was emptied, 
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et  Thermometer, inddelt i Delstreger af Verdi 0."2 ined 
en Lmgcle nf O.GSnlm., liris Correctioiier besteiiites ved 
gjeiitagnc Sninineiiligninger nied rlet herrzrende nieteoro- 
logislrc Instituts Norinaltberinoineter , som til det Brug 
velvillig bler niig laant af Institutets Hestyrer. Professor 
Dr. Molm. 

Af Observationerne 32 til 37 lraii fmst 1 lridelseii 
af det til Pylrnon~etrenc benyttede Glasror beregnes, og 
inan erliolder, nmr  de af Wiilliier' bcregiiede Vzrdier for 
Kvilrsslvets ljdvidclse l,.eggcs til Grund, soiu Udtryk for 
Glassets inidlere Udvidelsescoefficient ulellein 0" og 15" 
0.0000267 og niellcin 0" og 20" 0.0000274. Man lran 
desuden ogs,m beiiytte Observationerne 3, 4 og 6 i For- 
biiidelse 'nied 24 o~ 25 til Beregning nf Glassets Udvidelse 
og crliolder, naar inan aiivender 'de laf Hiillstr$in2 og Ro- 
setti besteintc Vardier for Vaiidets Udvidelse, megot vel 
ovcrenssteiniiiencle Tal, som i Middel fastsetto Glassets 
inidlere Udvidelsescoefflcient inellem 0" og 17."6 til 0.0000975. 
EEterat inan lieraf liar besteint en passende Vrprdi for Glas- 
sets Udvidelsc, hvorved naturligvis de ined Kriksalv ud- 
f@rtc Uesteiiirnelser fortrinsvis lima koniine i Betragtniiig, 
knn inan nu skrido til Udlcdelsen af de vidore ltesultater 
af Fors5gene. Mnn nim imidlertid lier tage Heiisyn . til, 
at Observationerne 1,. 2, 10, 26, 27, 28 og 29 tydeligt 
bevisc, a t  Pykiiometret under Forsugene liar tsbt oinkring 
0.7 Blgr. i Vzgt,  livsd der rimeligvis slrrivor sig frs 01)- 
bsning af en Del af Glasset paa de ydre Vzgge paa 
Gruiid af den stadige Omruring i Bndet. Den lierved 
foraarsagede Usiltlterhed kan dog betydelig reduceres, naar 
man berogner Pykuometr'ets Vzgt  til enliver Tid under 
Forudsztning af, a t  Vzgttahet er proportionalt mod Ob- 
servntionernes Antal, idct Usikkerliedcn da knspt nok vi1 
influere paa 5te Decimal. Under denne Forudsetning 1mr 
jeg senere beregnet folgencle Resultater, idet jeg 1 ) ~  en- 
kelte Steder liar tillsdt inig sinm Aproxiinationer. soin 
ikdler t id  kun kan rirlre pan de endelige Yzrdier iiied en 
lideii Feil i Gte Deciinal. 

17."5 
I7 .% ESeiira& ved -. af I11 1.01739. 

af E 1.02691. 
17."5 
17."5 
-I_ 3 

__  af I 1.02845, 
0" 

Pogg. Aun. 153 - 440. 
Disso Vocrdier ere ogsnn nf Ekman bonyttcde til Besteii~inclse 

af Udvidelscn af det Dilatomctcr, som deniie til sine Forsgg over SO- 
vandcts XJdvidelscj har nnveqlt. 
' Ann. Cliim. Phys. [4] - 17 - 37'2. 

too, a t  least once for every other deteruinatioii. and again 
filled with the sea-water the volume of wliich had to b~ 
found. These observations w r e  iii 110 case considered 
satisfactory ilnless the temperature Qf the water-bath had 
been kept' coinl)sratively uniforin for at least 15 minutes. 
the greatest variation indi&ted by the thernionietcr during 
that interval newr having exceeded 0.01. For reading tlie 
tenil~erature of tlie \vater-batli. a tliermoineter gradunted 
in clivisoiis of O."2, measuring each 0.6*ln8, was iiinde use 
of. the instrument Iiaviiig been previously corrected by 
frequent coiilpnrison with the standard tlierinoineter of tlie 
Norwegian Jleteorological Iustitute. which the Director. 
Professor H. Mol~n, liar1 Irindly lent ine for tha t  purpose. 

XOS. 32-37 are the first' of tlio ol~servations by 
wliicli tlie expansion of tlie glass in the pycnoiiiet~r may 
be computed; and. taking tlie values found by Wiillnerl 
for the expansion of mercury as the basis of calculntioii. 
the meau coefficient of expansion of the glass between 0" ant1 
15" will be 0.0000267. aiid between 0" aiid 2@. 0.00U027-4. 
Moreover. Nos. 3. 4. aiid 5. in conjunction with Nos. 24 aiid 
25, will also serve for deterniiiiiug the cxpnnsion of die 
glass ; and. adopting tlie rnlues coinputed by Hallstroni '? 

aiid ltosettis for the expansion of water, very closely 
agreeing results will he obtaiiierl. tlic figures expressing 
the average mean coefficient of expansion of tlie glass bc- 
tween 0" and 17."6 being 0.0000275. After n proportionnte 
value of the expansion of the glass has been found, 
for coinpting which preference sliould be given to the de- 
terminations performed with mercury. lve may proceed 
to deduce tlie further results of the exl~erinients. Mean- 
wliile. regard inust be had to tlic fact. of wliicli the obser- 
vations 1, 2. 10. 26, 27, 28. and 29 nfiord conclusive proof, 
that the pyxoinetor had lost about 0.'Imgr in weight during 
the progress of the experiments, some portion of tlie outer 
surface of tlie glnss linving probably been dissolved. a result 
of the constant niotioii of tlie water surrounding tlie instru- 
ment when in the water-bath. The uiicertaiiity this occa- 
sions iiiay however be wry considerably reduced by coin- 
puting tlic weight of tlie pyciioineter for every experinient 
on tlic assumption that the loss of weight is proportional 
to the nuinbcr of observations; in that caso i t  will hardly 
influence the 6th decimal. On the basis of this assump- 
tion, I subsequently coniputerl the folloiving results. intro- 
ducing liere and there slight approximations, nliich. however, 
cnu affect the final result only by occasioning n sninll error 
in  tlie 6th decinial. 

17.05 
17,"n 

Specific Gravity :it of 111 1.01739. 

17.% 
of VI1 1,02669. i t5 
of I 1.02091, 

of I 1.02s45. 

1 7 . 5  
1 7 *5 

0" 
_._- .- 

' Pogg. Ann. I.-\X 1'. 44u. 
Thesc values were also adopted by Ekmnn for determining tlic 

espmsioii of tlic dilntometer which 1ic used wlieii investigating the 
espnnsioii of sea-\~nter. 

Aiiii. Cliim. PIiys. [-I], 17, p. ; ; 7 ~  

i* 
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-4 

-3 -- 
-2 

06 som Control paa (let benyttede Kviksolvs ltenhed dettes 

Egenwgt  ved $- til 13.5963 

samt Srrvandets Volumina ved forskjellige Teniperaturer til 

0" 

9 9 9 9 8 9  

0.99990 

0.99992 

and, as a test of puritj, the specific gravity of the mer- 

cury a t  - was found to be 13.5963, awl 

the volume of sea-watkr a t  different temperatures - 

0" 
4" 

6 

7 
8 

9 

__ 

- 

1.00053 I 15 
1.00066 1 16 

1.00080 'Lz _ _  - .. . . 
1.00095 

- .. -I - .- 

t o  I I 0 1 1  ' 8 '  13 I 17.5 2 0  ~ _ _ ~  - - - ~ - ~  

I I 

For  smoothing the curve laid down from tliese obser- 
vations, I adopted the method of' the least squares, giving 
the equation for, the voluqie of the sea-water a t  t o  the 
form. - 

v, = 1 + ut + bt2 + d 3 .  

Tlic conditional equations will be - 

U +  4 b +  16 C-0.000077 = O  
a+  8 2 , +  64 c--0.00009925 = o  
u + 13 2, + 169 c - O.00012723 = 0 
CL + 17.52, + 306.25~ - 0.000148857 = 0 
u + 20 2, + 400 c - 0.00016135 = 0 

from which are dednced - 

6u + 62.5 b + 055.26~ - 0.000613687 = 0 
62.5a + 935.252, + lG132.'37c - 0.008588 = 0 

9 5 5 . 2 5 ~  + 16132.372, + 286i02 c - 0.1392135 = 0 

and these equations give by elimination - 

-- 

Til Udjevning af den efter disse Observationer op- 
trukne Curve liar jeg benyttet de mindste Kvadraters 
Methode, idet jeg har sat Ligningen for Ssvandets Volum 
ved t" under Forinen 

v,= 1 + a t +  bt2+ dJ.  

Betingelsesligningeme blivc 

U +  4 2, + 16 c-0.000077 = O  
u + 8 '  b + 64 C -  0.00009925 = 0  
C C +  13 b +  169 C-0.00012723 = 0  
u + 17.52, + 306.25~ - 0.000148857 = 0 
u + 20 b.+ 400 c - 0.00016135 '= 0 

hvoraf Systemerne . .  

5~ + 62.5 2, + 055.26~ - 0.000613687 = 0 
62.5, + 955,252, + 1G132.37~ - 0.008588 = 0 

966 .26~  + 16132.37b + 286702 c - 0.1392135 0 

som ved Elimination giver 

u = 0.0000527328' 
b = 0.00000617375 
c = - 0 . 0 0 0 0 0 0 0 ~ 7 ~  1 G  

eller ved Afrunding 

V,= 1 +O.O00052733t +0.0000061738t2-00.00000003752t3. 

Efter denne Forme1 hax jeg beregnet fslgende Tabel, 
hvori Ssvandcts Volum findes opfsrt for liver he1 Grad 
ogsaa for Temperaturerne under o", uagtet Formelens Gyl- 
dighed for dette Strprig ikke er  stprttet ved nogen Observa- 
tion. 

u = 0.0000527388 
b = 0.000006 17375 
c = - 0.000000037516 

or, rounded ,off, 

V,= 1 + 0.000052733t +0.0000061738t"-~.~0000C~03752t~. 

By inems of this formula I determined the results 
set forth in the following Table, which shows the volume 
of sea-water; computed for every degree, including temper- 
atures below O", although thk applicability of the formula 
to  the latter has not been ascortained from observation. 

I 
t o  I v, I t o  

-4 I 0.99989 j 5 

Vt __ 
I -00 I 85 

I .00205 
- . - 

1.00227 

I ,002 50 -.I-,-_- -1 0.99995 ' 8 
0 1.00000 I 9 

1.00080 1 1 7  , i 1.00250 -1 I 0.99995 
0 I 1.00000 1.00261 

I I 1.00006 I O  1 1.00111 j 18 1.00273 I 1.00006 I I O  

2 , 1.00013 j 11 
-I I- 

~ 

3 1.00021 112 

1.00111 I 18 I 1.00273 

2 I .1.00013 11 1 .  1.00128 j 19 I .002 97 1.00128 1 19 I 1.00297 

3 I 1.00021 
e- 

+ I 1.00031 

12 I 1.00146 1 2 0  I .00'322 1.00146 i 2 0  I 1.00322 

13 I 1.00165 I 4 I 1.00031 ~ 13 1.00165 i I 



Til Sammenligning hids,.cttes her de af Ekman fundne 
Vzrdier for Voluniet af 4 Vandprerver A, B, C op D af 

1 b" respective Egenvrcgter ved - - -  1.01603, 1.01 982, 1 .Od306, 
10". 

og 1.02695. 

t o  

-5 
-4 
-3 
-2. 

---- 

- 1  

0 

I 

2 

3 
4 
5 
6 
7 
8 
9 

I O  

I 1  

I 2  

- -- 

I .ooo 145 
I .000087 
I .ooooL+4 
I .oooo I5 
I .ooooo I 

I .oooooo 
I .oooo I 9 

I .000096 
1,000 I54 
1.000223 
I .000305 

I .000504 . 
1.00062 I 

I .000047 

1.000399 

I .000749 
I .ooa888 
I .oo I 038 
1.001 199 

I.+ , 1.001370 

:i I 1.001742 
I .OOI 55 I 

I 3  I 

17 i 1.001943 

I .002 601 

18 1 1.002153 

:: i.002839 

2 3  r.003340 
24 ; 1.003602 
2 2  I 
25 1 1.003875 

I 
I .00006 I 0.999983 
I .000020 

0.99 99 9 4 
0.999983 
0.999985 
I .oooooo 
I .000035 
I .000083. 
I .ooo I 42 
I . 0002  I 3 
I -000296 . 
I .000390 

I .0006 I 2 

I .Od0495 

1.000739 
1.000877 
'I .oo I 026 
1.001185 

1.001533 
I .oo I 7 I 9 

1.002 134 

1.002582 
3.00281 9 
I .003002 

1.003588 
I .00386 I 

1.00 I925 

I .002 353 

1.00332 I 

I .004 I44 

0.999959 
0.999948 
0.999953 
0.999969 

I .000043 

I .OOOI 68 
I .000249 
I .000344 
I .000450 
I ,000567 
i ,000696 
I .000836 

1.001145 
1.00 I 3 I 5 

I .oo I 683 
I .OOI 880 
1.002085. 
1.002299 
I .002 520 
1.002749 
I ,002984 
1.003227 
1.003474 
1.00,3728 
1.003988 
I .0042 53 

I .oooooo 

I .ooo I O 0  

I .000985t 

1-00 1495' 

0.9 9 9 902 
0.9 9 9 8 9 4 
0.999904 
0.9 9 9 92 2 

0.9 9995 5 ' 
I .oooooo 

, 1.000062 
I .ooo I 36 

I .0003 I 5 
I .00042 I 

I -000664 
I .00080 I 

I .000948 
1 . 0 0 1  104 
I . O O I  2 7 2  

I .oo I449 
1.001635 
1.001831 . 
1.002038 
1.002250 

I . 0 0 0 2 2 0  

I .000537 

1.002473 
I .002705 
I .002946 
I -003 I 95 
1,003453 
1.0037 19 
1.003993 
I .004275 
I ,004565 

For den a.f mig undersogte Vandlirmre I or efter .de 
forlion beskrevne Ubservstioner fundet Egenvq tcn  1 .O2G9 1 

15" 
ved 17'-05 eller 1.02707 ,rcduceret til 15i , iiiedeus Ekiiian 17."5 
for Vandprarven liar fundot Egenvq$oii 1.02695 ved 
t 5" 
- .  og dct frcmgaai- saalcdes, at Undorsmg?lserne for disso 
150 ' 
Vnndyrr;lvers Vedkommende meget godt kunne gjmres til 
Gjenstand for Smnmenligning. E n  snsdan Sammenligning 
visor let, at der pas all0 Puuctor selv for Toinparaturorne 
undor 0' existerer en tilfredsstillodo Overensstemnielse, 
idet Differentserno i Regelcn ikka overstigo 0,00001 og for 
de b i o r e  Tcqera turcr ,  hvor do antwe sin stprrste Vaxdi, 
kun gaa op til omtrent 0,000025, en Uoverensstommelse, 
soni, n m r  Eonsyn tages til Porskjellen niollom Vandpr0- 
vernes Egenvzgtor, end yclerligcre kan reduceres. Mcd de 
ovenfor nmnto af andro Cheniikere udfarte Unders0golscr 

For comparison with these figures, are annexed the 
values found by Ekman for .tho volume of 4 samples of 

15" sea-water, A, B, C, and I), tlieir specific gravity a t  -:- 13" 
being respectively 1 .O16O3, 1.01982, 1.02306, and 1.02695. - 

I 
t" I V, of A ' V, of B 

~ -- - __ - __ -. 
-5 1.000145 

-j 1 . 0 0 0 0 ~ ~  

-2 i 1.000015 
-1 1 1.000001 

i 
-4 I *.000087 

0 

I 

2 

3 
4 
5 
6 
7 
8 
9 

I O  

I 1  

I 2  

I3  
I 4  
15 
16 
I 7  
18 
'9 
2 0  

2 1  

2 2  

23 
24 
25 

I .oooooo 
I .oooo I9 
I .000047 
I .000096 
I .OOO,I 54 
I ,0002 2 3 
I .000305 
1.000399 
I .000504 
I ,00062 I 
I .0007 49 
1.000888 
I -00 I 038 
1.001 199 
I .oo I 370 
I .OOI 55 I 

I .oo I 7.42 
I .OOI 943 
1.002153 
I .002 373 
I . 002  60 I 
1.002839 
I .003085 

I .003602 
I .003875 

I .003340 

According to 

.. - -_ 
_I - -. . _ _  

I .00006 I 

0.9 9 99 93 
0.999983 
0.999985 

I .000020 

I .oooooo 
I .000035 
I .000083 
I .ooo I42 
I .0002 I3 
I .0002 96 
I .000390 

I .0006 I 2 

I .0008 7 7 
I .001026 
1.001 185 

I .000495 

I .000739 

I .OO I 354 
I .OO I 533 
I .OOI 7 I9 
I .OOI 925 
1.002134 

1.002582 
1.002819 
1.003062 
1.00332 I 
1.003588 
I .00386 I 

1.004144 

. 1.002353 

- 
v, of c 

0.999983 

0,999948 

0.999969 

.___ _. - . -. - -. 

0.99995 9 

0.999953 

I .oooooo 
I .000043 
1,000 I O 0  

I .ooo I 68 
I .0002 49 
1.000344 
I .000450 
I .000567 
I .000696 
I ,000836 
I .000985 
1.001 145 

I .oo 1495 
I .00'1683 
I .oo I 880 
I ,002085 
1.002299 
1.002520 
1.002 7 49 
1.002984 
I .00322 7 
I $003474 
I ,003 728 
I .003988 
I .0042 53 

1.0013 I5 

V, of D 

0.999902 
0.999894 
0.999904 
0.999922 
0.9 99 9 5 5 

I .000062 
I ,000 I 36 

I .0003 I 5 
I .00042 I 

I .000664 
I .00080 I 

I .000948 
1.001 104 
I .o612 72  

I .oo I449 
I .oo I 635 
I .00183 I 

1.002038: 
I .002 2 50 

1.002705 
I .002946 
I .003 I 95 
I no034 5 3 
I .0037 I 9 
1.003993 

1.004565 

- - U . r = = =  

I .oooooo 

1 .0002  2 0  

I .000537 

I ,002 47 3 

I .004275 

the observations lireviously described 
17.% 

tho specific gravity f snniph I, was, a t  . -;=, 1.02691, or, 
17. 3 

reduced to  -=;, 1.02707, and Ekninn found tho spccific 
15'' 
18 

__ .-.. :c.. ,.I -......- 1- n L- 1.- i r \ r i c n ~  ..A 15. v,,,, C l . ,  %.A glavlby  Ul > i b l l l p l ~  u IJU UL: I . W L U i l C l  a b  - j - .  UUUCIU b11U 1u- 

sults, so far at  least as these samples aro concerned, very 
well aclinit of being coinpaml ; satisfactory agreement mists  
oven for tomporatums bolow o", since the difierenco does 
not as a rido excoed 0.00001, and for tlie highest tcinlmr- 
atures, at which i t  is greatest; i t  ainounts to only 
0.000025; m y ,  these figures may be still further reduced 
by taking into account the specific gravities of the samples. 
With the results of tho above-n~entioned observations in- 
stituted by other chemists, those hero described agree 
but indifferently. According to tho forinula deduced by 

I. nu 



stemine de her beskrevne Resultater kun lnaadeligt overens. 
I fdge den af Waclrerbarth efter Ekmans Observationer 
beregnede Forinel er Temperaturen for Tsthedsmaxiinum 
hos Sgvniid af Egenwgt  1.02707 = - 4."04, inedens Lig- 

ningen .= 0 nied de af inig fundiie Coefficienter giver 

Teniperaturen -4." 4.5. 
Pan  Gruiid af denne gjennemforte Overenssteinmelse 

mellein Ekinaiis og mine Resultater. liar jeg ikke fuiidet 
det forndent  a t  besteinme Udvidelsen af Vandprover ai' 
lavere Egenvqd,  men har uden videre anveiidt Ekmans 
Observationer paa de faa Puncter, hvor ' jeg til Reduction 
af de 11x1 den norske Nordhavsexpedition aflzste E g e n v q -  
ter  hac h a d  Brug for dem. V e d H j d p  nf  de ovenfor 011- 
forte Vzrdicr for Sorandets Yoluniina ved forskjellige 
Temperaturer knn ninii nu beregne de Correctioner. hvor- 
med clc ved vilkanrlige Temperaturer aflzeste Egenrlegter 

17 ."5 
niaa forbedres forat reduceres til - . Correctionerne , 17. 3 
livori ogsaa indgaar et  Led. der aflizengcr nf Arsometrenes 
Udridelseseoefficient, l findes' saniinenstilledc i nedenstnaende 
Tabel. 

dV z 

o ' G o 0 2 2 4  
2' ! -0.00214 
4 1 :O.OO~OI 

12 

14 
16 

-0.00104 
-0.00069 
-0.0003 I 

0.00056 
0.000 I I 

Hvor den Temper.atur, hvorved Aflzesningen Yoretages, 
ikke f'jerner sig inegct fra Kormaltemperaturen 17."5! kan 
disse Correctioner. der strengt taget kun gjjtclde for Sovand 
af Egenvsgt omkring 1.027, ogsaa uden mmkelig Feil an- 
vendes for Vandprover af en derfrn temmelig forskjellig 
Egenvsgt. Hvor derimod den Temperatur, hvorved Aflzs- 
ningen foretages. ligger langt fra 17."5, ere disse Correc- 
tioner kun gyldige for et  meget begraendset Interval. 

Efternt snaledes de aflmte Egenva?gter ved Anbrin- 
gelse af disse Correctioner ere reducerede til Normaltem- 
peraturen. staar det eiidiiu tilbagc n t  befi-ie deai for de red 
de beiiyttede Areoinetre heftencle constante Feil. 

Til Aflmiiing nf snn godt som alle pna Expeditionen 
bestemte Egenvzgter beiiyttedes kun 3 Araeoiiietre, to p a  
forste Togt og et  p a  de to sidste. Af de to forst naevnte, 
der af Sveudsen far Udi'eiseii vare udvalgte af de ovrige, 
foydi de havde vist sig a t  steiiinie smdcles vel overens, er 
desvsi-re det ene senerc bleren knust. (let nndet er eiidnu 
i Behold og nr samnien med det paa sidste Togt benyttccle 
bleven corrigeret af inig. 

Soin saadaii bengttedes 0.00002(i. 

A. Wackerbartli from Ekman's observations, the tempera- 
ture for the maxiinuin density of sea-water with a specific 

dV 
par i ty  of 1.02707 is - 4 . O 0 4 ,  whereas tho equation = 0 

gives, with my coefficients. a temperature of -4.045. 

Relying, then, on the close agreement between 
Ekmaii's results and my own, I have not determined 
the exiiansion in samples of sea-water with a lower 
specific gravity, but have adopted Ekinaii's observations, 
for reducing, when needful, the specific gravities read on 
the Norwegian North-Atlantic Expedition. By means of 
the values, tabulated above, for the volume of sea-water a t  
different temperatures, the corrections which serve to reduce 

17."5 
specific gravities read a t  any given temperature to -- 17."5 - 

may be computed. These corrections. into which tlie coef- 
ficient of expansion of tlie areometer,' enters as n factor, 
are given in the following Table. 

t o  ;Corrections I t o  i Corrections 
. . - ~ 

I !  
0 -0.00224 i I 2  I-0.00104 

. 2 ! -0.002 I4 I 14 -0.00069 
4 ' -0.00201 i ;: a! -0.00031 

-0.00161 I 2 0  1 0.00056 
. i 

6 1-0.00183 0.000 I I 

I I 

When tlie temperature is not far removed from the 
normal temperature, 1.7."5, tliese corrections, which, strictly 
speaking, apply only to sea-water with a specific gravity 
of about 1.027, may, without involving any apprecinble 
error in the result, he likewise adopted for samples of 
water whose specific gravity differs co&lerably from that 
expressed by the above forinula; but when, on the other 
hand, the temperature. at which the specific gravity is read 
and that of 17."5 lie far ap:irt, the interval for which these 
corrections will serve is but very limited. 

After reducing by means of these corrections the 
Specific gravities to the normal temperature, thcre still 
reinailis to eliiniiiatc! tlie constant error of tho nrcometer. 

For reading almost all of the specific gravities determ- 
ined on the Expedition, only 3 areometers were made use 
of, two on the first cruise and one on the two last. Of 
tlie two former, which, having been found t o  agree uncoin- 
moiily well, Mi.. Svendsen had selected previous to his 
departure, one was unfortunately afterwards broken ; the 
other is still in perfect order. and i i~as, together with that 
made use of on the last voyage, corrected by myself. 

That adopted W R S  U.OOOUS(i. 



Correctionernes Besteiumelse udfartes ved Hjzlp af 
1':indprarerne I og VII, liris Egenva?gter tidligere ere be- 

stcmtc til 1.02691 og 1.0266'3 vcd --I_ . For det paa 

farste Togt anvendtc Arzometer erlioldtes saaledes gjenneni 
6 Aflzsninger i I Correctionen --O.00023 og gjennem 12 
Aflmninger i VU: ligeledes -0.00083. h a  s,zmme Maade 
bestemtes det andct Arzomcters Correctioncr ved 5 A f l ~ s -  
ninger i I til --0.00037 og vecl 8 Aflmninger i VI1 til 
-0.00038. Under disse Aflzesriinger var Vzdsken altid 
bragt til 17."6 eller en meget n d i g g e n d e  Temperatur, 
livorfrn Mzsningeriie efter de forhen gjengivne Correctio- 
ner rcduceredes til Norinalteinperatureii. Gjennem flere 
Itzkker Aflaxiiiiger i Vandpraven I red forskjellige Tem- 
pcraturer liar jcg tillige forvisset mig om, at  den red Be- 
regning nf Correctionstabclleii bcnytte.de Ud\iidelsescoefficient 
for Amometrene er passende valgt. 

17 "6 
17."5 

Heriiied er givet de fornudne Data til Reduction af 
de p a  den iiorske Nol.illiavscxpedition aflmte Egcnvq$er, 
'og jeg gmr dernaxt over til Bcsteinmclscn af Relationerne 
niclloni Saltgehalten, Clilormmngden og Egenvzgten. 

. Til Besteminelse af Saltinmgden liar, saavidt jeg ved, 
tidligcre lrun vzret benyttet den simpleste hletliodc, bestaa- 
ende i Afdampning af V:triclet og Itesiduets Tarring ved en 
passende Tcmperatur, S O I ~  :if de forskjellige Chemikere cr 
bleven ralgt noget forslrjelligt fra 150"- 180". Uenne 
Xethode hap jeg iriiidlcrtid af flere Grunde fundet M e t  
tilfredsstillcnde, l i v d  man ogsaa pna Forhaand niaatte vente. 
Eftcr Grahaiii 1 og andre taber' nenilig den svovlsurc Mag- 
nesia. 0111 hvis Tilstedevzrelse i Sprvandet der vel ikke k m  
reises Tvirl, forst vcd dn Temperatur af over 2-00" sit 
sitlste Xolekyl Valid, inedtns man paa den anden Side 
alleredo ved en Ternperatur af bctydcligt &der 200" inm 
bcfrygte en delvis Decomposition af den i Saltenc tilstede- 
vzerendc Chlormagnesium. Efter de Forsag, soni jeg an- 
stillcde, viste det sig, a t  Saltene selv ofterat vzre t 0 i ~ e d e  
ca. 20 Timer i .Luftbad ved en Teiiiperatur fra 170"- 
180" endnu indelioldt ikke ubetydcligo Mrcngder Vand (om- 
kying 15 Mgr, pr. Gr. Salt), niedens cle tprrrede rcd lidt 
hvero Temperntur indelioldt noget mere. Samtidig under- 
sagties ogsas Saltene paa fri Magnesia, hvorved j c g  i Strid 
med zldre Angivelser fandt, at de bcstandig selv ved TOT- 
ring ved IGW til 170" iiidelioldt uvcntct store &vantitoter, 

. saaat der for hvert Gr. tarret Salt fandtes en Magnesia- 
mmngde tilstrEkkelig til at neutraliserr, over 20 Mgr. HC1 (\led 
Turring vcd 180" fandt jeg endog en eiikclt Gaiig 40 Mgr.). 
Besteiiinielseii a.f den frie Magnosin. foretogos vod Sdtenes 
Oplasning i en afniaalt Maiigdc titreret Svovlsyrc' og der- 
pm folgendo Retitration nied for tpde t  Xatronlud nf be- 
kjcndt Styrlre, Ved Anvendelse af ltosolsyre som Index 
erlioldtes lier en meget slrarp Endereaction. 

' 

' Phil. Mag. J. (i - ,122. 

The determination of the corrections was performed 
with the water of samples I and VXI, whose specific grav- 

ity a t  .- had been found to be respectively 1.02691 and 

1.02GG9. For the areometer uscd on the first voyage, 5 
readings witli the water of s:iniple I gave the correction 
-0.00023, and 12 readings with tlie water of sample VI1 
likewise -0.00023 ; in the S a m  manner, the corrections 
for tlie otlicr areometer were determined, by 5 readings 
with the water of sample I, to be -0.00037, and, by 8 
readings with tlic water of sainple VII, to be -0.W038. For  
these readings, tlie fluid was always brought to 17."5, or 
as near. that tcliipemature as possible, tlie readings .having 
in tlie latter case to be reduced, by iiieans of the correc- 
tions given above, to tlie normal temperature. Severd 
series of readings k i t h  the water of sainple I, at cliffcrent 
temperatures, convinced me that tlie coefficient of expan- 
sion for the areometer which I had computed for prepar- 
i ig  the  abl le of Corrections was practically correct. 

Having now specified tlie data iiecesswy for reducing 
tlie specific gravities read on the Korwegian Xorth-Atlantic 
Expedition, I slid1 proceed to determine the relation Le- 
tween tlic specific gravity of seahater  and the amount 
of salt and clilorine i t  coiitains. 

For determining the amount of salt, the only method 
fornierly resorted to was, so far as I ani amare, the sim- 
plest, viz. that of evaporating the water and then drying 
the residue at EL proper temperature, wliicli has been vwj- 
ously fixed by diBerent chemists at from 150" to 180". 

fective, as ws indeed to be expected. According to 13;ra- 
ham and others, sulphate of magnesia., tlie 1)rcsenco of 
which in sea-water c&i hardly admit of doubt, does not 
part with its last inolecule of water till exposed to :I temp- * 

ernturc of more tlim 200" whereas, on the otlicr hand, it 
is highly probable that partid dcconiposition of the chloride 
of magnesium contained in the salt takes pln.ce consider- 
ably below 2 0 " .  Even after the sd ts  had been dried for 
about 20 hours in an air-bath at  a temperature of 170"- 
180", they were still fonnil to contain, according to iny. * 

cxpcriments, :L considerable quantity of water (about 15 "w 

salt  per gramme); dried at n lower temperature, the 
iLl1lount was somewhat greater. I also tested the sdts for 
~ r c c  magnesia, and found, in direct oppdsition to earlier 
stnteincnts, that, even when dried at 1GO O- 170": they in- 
v:\rially contained n very large aniount, the quantity of 
ningnesia to erery gramnie of dried salt bcing sufficieiit to 
iieutralize inoro than 20msl. HC1 (once, h1en dried at  180", 
even 40 fns'"). For determining the free niagnasin, tlie salts 
I\WU dissolved in ;L I given quantity of titrated sulphuric 
acid, and tlie fluid tlieii retitrated mitli dilute soda-lye of 
lniomn strengtli. With rosolic acid as tlie index, tlir final 
reaction was very decided. 

' 17 .5  
17."5 

r i  l l i is  niethod, lioiwscr, lias pjoved in several respects de- 

Phil. Nag. J. 6, 1). 421. 
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Forat undgaa cle her omtalte Feil, benyttedes til Be- . 
stemmelse of Snltmtengden i Smandet folgende Fremgangs- 
m a d e .  

’ I en med tatsluttende Laag forsj.net tyk, veiet Por- 
cellaindigel indveiedes 30 til 40 Gr. Sevand, som nfdunste- 
des p a  TTandbad. Efterat Salteiie vare nogenlunde vel 
torre&, ophededes Digelen med Laaget p a  ca.15 Minutter 
over en Bunsens Lamlje, afkjsledes og veiedes paany. Der- 
efter besteintes p a  den forud beskrevne Ala.ade den ved 
Decomposition af Clilormaguesium dannede frie Magnesia, 
hvorved de til Beregning af den samlede Saltgelialt for- 
n0dne Data erholdtes. 

I en tidligere Afhandlingl liar jeg piavist, at Car- 
bonaterne i Sorandet ved Kogning omszetter sig til kulsur 
Magnesia, som ved Inddampniug eller under enhver * Om- 
stzendiglied red Glodning efterlader Magnesia. og man 
skulde altsan strengt taget for den saaledes dannede Del 
af den frie Magnesia beregne en anden Correction end for 
den. ved Decomposition af Chlormagnesium dannede Hoved- 
mzengde. Den Feil, man bcgaar, ved a t  undlade dette er  
imidlertid b a d e  meget nzer oonstant og desuden SM liden, 
a t  den uden videre kan negligeres, idet den kun bidragcr 
til a t  formindske den samlede Saltgehalt med omkring 
0.0015 O i 0 .  Det er saaledes fuldsttendig tilstrzekkeligt til 
den red Yeiniiigen fundne Mangde tmret  Salt at nddere 
1.375 Gange den red Titreringen bestemte Mmgde  fri , 

Magnesia. for af det sanledes fremkomne Tal a t  beiegne 
Saltgehdten i Procenter. 

Mod denne Methode kan der dog reises Indrendinger, 
idet det kunde befrygtes, a t  niindre Qvantiteter Chlorna- 
trium, Chlormagnesium eller Chlorkaliuin under Glodningen 
kunde forflygtiges, eller a t  en Del af. den svovlsure Mag- 
nesia ved den hoie Temperatur kunde decomponeres og 
give Anleilning til Tab af Srovlsyre. Man kan imidlertid 
let forvisse sig om. a t  dette ved Anvendelse nf en tyk Porcel- 
laindigel med tatsluttende Laag ikke bevirlter uogen Feil 
af m x k b a r  Indflydelse. Sadedes fandt jeg, at 1.2 Gr. af 
en passelide Blanding af Chlorkalium og Cldornatrium ved 
ll/., Tiiiics stterkest mulig Glprdning over en Bunsens Lampe 
i den samme Digel, som jeg hcnyttede til mine Saltbestem- 
melser, kun tabte 2 Rlgr. i Vzgt. det vi1 sip;  Blandiiigen 
tabte ved Glrrdningen ikke fuldt 0.14 Bfgr. pr. 5 Minuttvr. 
Ligeledes paavistes red Besteminelse af Svovlsyre og Mag- 
nesia saavel i det beiiyttede Scrvand som i dt4 glsdede 
Residuum, a t  inan selr ~ e d  en meget langere fortsat Gl0d- 
ning end den. der udfordres forat skaffe fuldsttendig vand- 
frit Salt, ikke risikerer nogen skadelig Feil foranlediget 
ved Foiflygtigelse nf  Chlormapiesiuni eller Decomposition 
nf svorlsur Magnesia. 

I n  order to guard against the above-mentioned errors, 
the following mdde of operation \vas adopted for deterinin- 
ink the amount of salt in sea-water. 

From 3O~r to 409” of sea-water were introduced into 
a thick porcelain crucible of known weight, furnished with 
a tightrfittting cover, and evaporated on n water-bath. So 
s o ~ n  as the salt was sufficiently dry, the crucible, with the 
cover on, was heated for about 5 minutes over one of 
Bunsen’s gas-burners, then cooled and wighcd with its 
contents. . The free magnesia liberated by the dQCOmpOSi- 
tion of the chloride of magnesium \vas now determined in 
the manner previously described, and the last factor ncces- . 
sary for computing the total amount of salt accordingly 
found . 

I n  a former paper’ I drew attention to  the fact, that 
the carbonates presrmt in sea-water are transformed during 
the process of boili!ig into carbonate of magnesia. which 
after evaporation, or, at least, on the salt being thoroughly 
heated, leaves a residue of magnesia; and hence the pro- 
portion of free Inagnesia thus formed would, strictly speak- 
ing. seem to inrolve the need of a correction different from 
that adopted for tlie principal amount liberated . by the 
decomposition of the chloride‘ of magnesium. But the error 
which arises from applying the same correction to both is, 
on the one hand, very nearly constmt, and, on the other, 
so small as to admit of being safely ignored, seeing that 
i t  reduces the total amount of salt only about 0.001B per 
cent. It is, therefore, amply sufficient, if to the amount of 
dried salt found by weighing be added 1.375 times the 
amount of tlie free magnesia determined by titration: the 
figure thus obtained will serve to comiiute the percentage 
of salt.. 

This method certainly is so: far open to objection, 
that small’ quantities of chloridb of sodium. chloride of 
inagncsium, or chloride of potassium may be volatilized 
during the process of heating! or some portion of the sul- 
phate of magnesia be decomposedhat the high temperature, 
and thus occasion a loss of sulphuxic acid. The error, 
however, arising from this source will not exert any pp- 
preciable influence on the result, provided the orucible 
used for the operation be of thick porcelain, and have a 
tiglitrfitting cover. Thus, for instance, I found that 1 . 2 g r  
of a proportionate rmixture of chloride of potassium and ‘ 
cliloridc of‘ sodium. 011 being h a t e d  for the s p ~ ~  of an 
hour and a quarter over one of Bunson’s gas-burners in 
the crucible I had used for iny sal,lt-determinations. lost 
only 2 m g r  in weight, or 0.14”’gr every b minutes. More- 
over, it was manifest on determining tlie sulphuric acid 
and magnesia both in the water itself and in the licated 
residue, that, even in tlie event of flie heating-process being 
much more protracted than is necessary to obtain salt free 
froni the smallest trace of water, no serious error can 
result from the volatilization of’ chloride of magnesium or 
the decomposition of sulplmte of magnesia. 

‘ L ‘ O ~ i  the Cwboiiic Acid in Sen-Water,” 1). 40. 
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13.380 
13.385 

- IT? - -  

A t  hietliodeii giver iiirlbyrdes vel overenssteinlnende 
Besultnter, visor dc talrige Snltbesteiiiiiielser. soiii udfortes 
incd sniiiinc \'niidliravcr, Sanledes fniicltes vecl iicclen- 
stnaeiide Forsog 

3.507 
3.508 

3.514 

3.515 
Proc. Salt i VI1  3.525 

3.51 7 
Proc. Salt i I1 

2.303 
2.299 

- -  - III 1 
(3.501 

- Y i  J3.276 - -  
13.279 

13.501 

ltesultntcwio erc, soin iiiaii her. allcrede her teiiiiiielig 
vel overeiis~teiiiiiieiide, iiieii kunde visselig gives el! rncliiu 
starrt: Xfiingtigliecl. 0111 iii:ui vilde :irbeiile iiied iiogct storre 
Qunntitcter S~lvaiicl. 

For Vniidprwernc III og 1-11 cr Egenvq$en ved 
L 7 .",5 

nllcrcde tidligerc vecl Hj:clp :if Pyknometer besteiiit 17.05 
til respcctivr 1.01 739 og 1.02669. for T'andpr~vcriie. IT7. 
1'. Y.t og T'III (?r den funden ved gjentagiic Afl:esningcr 
pa3 et af de corrigercdc Amomctrc. ~iiedens den for Proven 
I1 Irun blcv bestr~iiit vcd CII eiilrrlt Afl,z.siiing. Ligeledes 
bostcmtes Iiiegvt oiiil~kgpeligt sanitlige Vniitlpr~vers Chlor- 
m~iiptlcr.  Hernf' 1r:m 

Saltaimigden Clilorcoefficicntoii = --- --  
Clilor~ii,lciqtlen 

111 1 1.01739 - 1  1.271 1 2.301 ' 132.3 ' 1.810 
I-.---.-I- . . .  - - . - .  .-.. 

. .- , ' I - .. _.  . --.I .- - 

: j  

i i; 
I) , 

/ I  

That the results obtained by this method iiiust be 
regar.l.decl as agreeing very closely in fer  se, is slioivii by the 
iiuiiierous salt- drteriniiintioiis perforiiied kit11 tlie s:iiiie 
samples of water. 

Per  cent. of Salt in I1 13,525 Per cent. of Salt in T711 I 3*Y 3.016 I 3.515 13.5 17 

I .  

3.276 
3.279 

! I ,: !. - -. - VI  
il 

Tliese figures, it will be seen. differ but little iiite-y 
se. and by iiicrcasiiig tlie quantity of water greater acciir:icy 
could no  doubt be nttniiied. 

I1 
II 

I 
1 ,  
I 

I I 
For sninples I11 and VII. the specific gravity a t  

I 
I -- 17'"5 rcspectivoly 1.01 739 and 1.02669, had been pre- 

I 17.03' 
1 viously (ietcrniinc(1 by iiieans of thc pycnoinctcr ; for samplcs 
I' IT' .  V. VI. and VIII. it was found by repeated readings 
! of m e  of tile corrected nreometers. wllerens for snmp~e 
1 I1 it was determilicd by one rending only. The nniount 

' )  of cliloriiic, too. in each sninple was carefully cletcniiiiied. 
i From tlicsc dntn iiiay be coiiiputcd the 

1: Amount of Salt 
,I Coefficient of Chlorine = -----___ Aiiiouilt of Clilorine 
' and tlic 

[ Coef'ficicnt of Specific Gravity = A iii ouii t of Salt , Specific Gravity -- 1 
,I- as set forth iii tlie following Tablc. 

I 

I 

;i 

I 

.i 
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rinieligst bliver a t  tilskrive Observationsfeil. Som Chlor- 
coefficient kaii lieraf opstilles 

1.809 & U.0007G 

nied en sandsynlig Peil af en enkelt Besteininelse af & 0.002 
og soin Egenvzgtscocfticient 

131.9 & 0.058 

nied en sandsynlig Feil af en cnkelt Besteniniclie : ~ f  & 0.15. 
Disse Vzerdier steninie ism for Clilorcoefticieiitelis 

Vcdkonirnende ganskc vel overens med tidligere fundne 
Vmdier, saaledes liar b a d e  Forchhaiiinier og Eknian i 
Middel fundet 1.8 1 1 ? niedcns de af Andre opstillcde Egen- 
vzegtscoefficienter overalt ere noget niindrc end den af niig 
funclnc. 

Expeditionens Togter udfsrte Clilor- og Egeiivq$xhestein- 
inelser beregnet Vandprsvrrnes Saltgehalt og saniiiien nied 
Originalobservationerne opfsrt deni i nedenstacnde Tabcl. 

Ved Hjcelp af' disse Coefficienter I!:ir jeg af de p a  . 

Egenvzgterne ere i Regelen kun aflzste ined 4 Deci- 
maler, det 5te er kun opfort, hvor det liavde en Vmdi  n3cr 
5, saa a t  dct kunde vaxe Tviirl underkastet. 0111 der red 
Afrunding skulde forniindskes eller forhsies. 1 de reduce- 
rede Egefivmgter findcs ligelcdes kun opf0rt 4 Tlecimaler, 
livor dct uden Tvivl kunde afpjsres: til hvilken Side 
Afrundingen skulde finde Sted, hvoriniod der i modsat 
Fald ogsaa der er tilfoiet et 5te. De nied * betegnedc 
Egenrzecgter ere afizeste paa Arzonietre, hvis Correction 
ikke er bleven bestemt. Til Optqelse af de til Iynder- 
ssgelse af Saltholdiglieden bcstemte Vandprsvek er foruden 
det tidligere beskrevne, af Wille construerede, Apparat og- 
saa pas  grundere Vand oftc benyttet den af Ekman an- 
giviie fortrinlige Vandlienter, som iluidlertid ifslge clen Freni- 
gangsmaade, hvorefter Dyblodninger paa den norske Ex- 
pedition foretoges, ikke egnedc sig til Brug red starre Dyb. 

Ved Velvillie af Professor hlohn liar jeg faaet op- 
givet de underssgtc Vandprpvers Tenipcratur i Havet, hvor- 
ved det er blcven inuligt ogsaa a t  tilfoie en Rubrik for 
deres Egenvze&er ved dcnne Tempcratur i I?orhold til 
rent Vand af 4".' Af de i Tabellcn gjengivne Observa- 
tioner ere alle indtil KO. 149 udfarrte pas lstc Togt af 

-Svondsen, nllc fra 149 til 225 paa 2det Togt af niig, de 
ovrige crc udf0rtc paa .sidste 'Yo$ af Schnielck 06 niig i 
Fsllesskab, saalcdes a t  det stsrste Anta1 skyldes Scliinclck, 
der dette Aar inedfulgte Expeditionen. 

* Rent Vand af 4" er ved dcnric Kcduction valgt soin Enhcd, 
fordi den Jlercde tidligere er anvenclt af .J. Y. Buchanan (I'roc. 
Hoy. SOC. 24-:)!)7). Vcd Bcregning nf Egcnvzgterrics ITrercli 
vecl Havetv Tempcratur i Forhold til Vand nf do cr Forhol- 
dct iiicllcm Vohimet nf rent Vand ved 4" og 15.O:) sat = t).!)OS7fiR. 

and hence the variation in the results sliould most prob- 
ably be ascribed to errors of' observation. U c  coefficient 
of chlorine may accordingly be taken at  - 

1.809 & 0.0007G 

ititli a probable error in a single deterniination o f &  0.002, 
and the coefticieiit of specific gravity. a t  - 

L31.9 & 0.058 

with a probable error in a siiigIe detwiiination o f+  0.15. 

the coefficient of clilorinc, with tliose previously found. 
Thus, for instance. tlic niean value foiuitl both by l4'0rch- 
haininer and Ekman was 1.81 1, diereas the coefficieilt of 
specific gravity given by former obscrvers is soniewhat 
l o w r  tlian mine. 

By n~eaiis of' these coefficients 1 have coniputctl from 
the c'cterniinations of cliloriiic and specific gravity the 
amount of salt i n  tlie samples of water collected 011 the 
Expedition, and have set down the observations and their 
results in tlic accompanying Tnble, which calls for a brief 
explanation. 

T~ie  spccific gravities are as a rule riot read to  inore 
tlian 4 decimals. a fifth being nddecl oiily in the event of 
its I1:tviiig a value of 5. in wliicli case it is often doubtful 
wliether. when rounding off the figures, there sliould be 
increase or cliniinishnient. The reduccd specific gravities, too, 
are cxprescd with 4 decimals only, ~vlicrcvcr .it was mani- 
fest in which direction the rounding off l i d  to be niidc; 
when such is not the case. a tiftli lias been added. An 
asterisk at  the side of a specific gravity denotes that thc 
Iattc'r was tldtermiiied wit11 an :twometer for wIiicIi no 
correction had been found. Besides tlie instrument devised 
by JVille, of which a description has been given, Eknian's 
excellent apparatus was likewise inatle use of; in conil)ara- 
tively s1i:~llow loklities. for collcctirig the samples of 'sen- ' 

Tvatcr in which to determine the ainouiit of' salt; the mode 
of sounding practised on the Xorwegian Xortli-Atlautic 
Expedition tvduld not admit of its adoption for greater dcptlis. 

Professor BIolin lias kindly furnished me with the 
temperatures of the samplcs of water in situ, which lias 
enabled nic to give an aditionnl column for tlie specific 
gravities. a t  those temperatures as compared with pure 
water of 4". Of the obsorvations given in tho Table, 
th'osc extending from No. 1 to NO. 149 \vcre performed 
on tlic first voyage, by A h .  Svendsen ; those extending from 
No. 149 to No. 22.5, on the second voyage. by myself; t h o  
remainder were taken 011 the last voyage, by Mr. Schnielck 
and inyself conjointly, tlie greater number, however, by Mi*. 
Schnwlck, who that year wconipnnicd tlie Expedition. 

r i  lliese values agree closely, in particular. as regards 

* l'urc watcr of 4" was c h ~ s c n  BY tlic unit of rcc!uction, J. Y. Bq- 
chariari Iiaviiig previorrsly ndoptctl it as siich (Proc. of ROY. 
SOC. 24, 1). r197). \Vhen cwmputing thc s~iccific gravities a t  the 
tciiil~cmtme of the sea, as conq)ared with wntcr of do, the 
ratio existing bc twcu  thc volrimc of pure wntcr at 210 tlnd li.''T+ 
\vi19 assumed l o  be O.!W7tiS. 
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Af denne Tabel frcnignnr dct, a t  Diffwentserne mel- 
lein de \-eel Hjzlp :tf Egcnrzgt ‘og Cliloriiizngdc berepnerlc 
S:Lltinzngder i Regelen ere meget sn~aa. ltun de 3 sanitidig 
udfgrte Besteininelser i Vnndprsrerne S o .  ‘26 1. 2G2 og 
2G3 daniie i sna Hrnsecndc en Undta@se. De store 
lier optraxlcnde Uifferentscr skyldes udeii Trjd en Feil 
ved Aflzsningen :Lf Egcilrzgterne. soni for disse Vnnclprs- 
vers Vedkommende ere fiindne altfor Inre, til at de 
kunne bringes i Hwnioni nied andre pm Steder * i Saxhe- 
den udforte Obserwtioner. Dot er snaledes i lisi Grad 
pnafaldende for Vandproren No. ,262. optagen fra et  Dyb 
af 93 Farne (174 hIetcr) i ca. 8 Miles Afstand fra Land, 
a t  f i d e  Egenwoptcn 1.0254. nicdcns nian i de indenfor 
liggende Fjol.de, hvor Saltgelialten ellers overnlt er miiidrc 
end pna Havet, i lipnenrle Dyb finder en nieget stsrre 
E g e n r q t .  Sclv i den iiidelukkede Sljcerstaclfjord, liror 
Overflnderandct er s,cerdeles fattigt pna Snlte, er dog Egen- 
vmgten p a  Bunden fuiiden a t  rare 1.026, ltort sagt, Egcn- 
rmgtcr soni de i de omtalte Tilfzldc observcrede staa pan 
dette 8tr0g nf IiFsten fulcls-tmdig uden Sidestykke. Natur- 
ligst lade tlisse Yrimeligheder sig forklnre red a t  :uitage 
Egenvzgtenie aflmte mcd U.001 for lnvt, da de red drniie 
Aiitagelsc pan det Nmniestc kan bringcs i Orerensstcni- 
nielso snnvcl mccl dr i de sanilne Vandprarer udfsrte Chlor- 
besteiiiiiiclser sop  incd de nndre ’ Obserrationer frn nacrlig- 
gendr I’uncter. 

Bortser nian. frn dissc 3 iimntc Observationer og nf 
de o r r i p  lpcgner  den gjennemsnitligc halve Ditferents 
iiielleni to paa shmiiie Yandpyove red H j d p  i f  Clilortitrering 
og Amometer udfortc. Snltbesteiiiiiiclser, resulterer soni 
ICj(1tryk for (~eiiiie 0.00904. c ~ e r  inmi. erholdcr uncler  or- 
udscletning nf. a t  Fcilene i lige lioi Grad skylcles Clilor- soin 
Egenvmgtsbcsteii~~~~elser~ie. for den gjennenisnitligc Feil af 
en EReiivz~tsbcsteminelse Vmdieii 0.0000G9 og af en Clilor- 
besteinniclsr 0.005. Differcntscrne f’nlde, soni inan ser, 
snart til deli ene sn;irt til den anden Side. idet !let dog 
inan bein~~rkes,  a t  Clilornircngden g,ienne~iisnitlig giver lidt 
over 0.008 O ,  lioiere Saltgelialt end Egenrzgterne. 1im.d 
der na1sten tidclukkcnde skyltles de nordellfor den 7,ide 
l3rcddcgr:id udfbrte Obserrntioner. 

Farend jeg nu g:inr over til nC give en Oversigt over 
de Resultntcr, soni nf disse Observntioner lnder sig udlede, 
141 det vme ndvendigt pn~eiitlietisk a t  indslrydt~ noplr Br- 
mmrkninger 0111 Dybde- og Teiii~iermtorforliolde~ie i det 
norske Hnv i sine grovrste Trzlt. Hwd der til den End(. 
lier meddrles, er Iioveclsngelig lientet frn en af Professor 
Dr. Mohn forfattet Aflixidling, soiii findcs trylct i C. F. 
Schubelers “Vmxtlivet i Xore.” 

Dybdeii i det :if dcn norske Expedition undersogte 
Hav. forsaqvidt det liopgcr vestenfor cn Liiiic fra Spitsbor- 
gen til det nordlige Korge.’er i stmre Afstand fr:t Laud 
overalt over 1000 Faviie (1829 Meter) og gsnr i ltegeleii 
01)’ til nielleni 1500 og 2000 Pnvno (2743 ~g 3668 Meter) 
eller endog derover, Pan. Straget incllein Deeren Eilnnd 
og Jail  Mayen hacrer sig en Ryg, liror Dybden iltlte nanr 
1500 F a w e  (2743 Meter). medens der snnvel sondenfor 

Doli iiniske Noidlinrsoiyuditioii. To1 uoe : Cliemi. 

This Table shows the diEerences in tlie amount of 
salt coniputed from specific gravity and the proportion of 
chlorine to bo, as a rule. exceedingly 3mnIl.’ the 3 deterni- 
inations performed successively with sainplcs pu’os. 261. 2G2. 
nncl 263 constituting tlie sole exception. Tlie great dif- 
fcrciices observed liere must unquestionably arise from CY- 

roneous readings of the specific gravity. which, 3s found for 
these samples, is much too low when compared with that 
determined for otlicrs obtained froni adjacent localitjes. 
Tlius. for illstance, tlie specific gravity of sample KO. 2G2. 
drnn-n at  a deptli of 95 fathoms (174 metres), about 8 
gcogrnpliical niiles from land. is stated to be 1.0254, 
wliereas that determined for the water of the neiglibouriug 
[jords, in which tlic m o u n t  of salt at equal depths is 
invariably less than in tlie open sea, was much greater, 
Even for :L frit11 locked in as is the Skjzerstadfjord. 
where the surface-water is remarkably deficient in salts. 
tlie specific gravity of bottom-samples vas found to be. 
1.0260 ; in short, such exceptibnnl specific parit ies 
arc without a pnrdlel on this h i e  of coast. ”The iiiost 
natural explnnntidn of these incongruities, is afforded by 
assuming tlie specific gravity in each case to liavc been rend 
0.001 too low; tlic results could tlieii be niade to ,xgree 
pretty closelj both with the chlorine-deteriiiiiiations parformed 
with the saiiie snmples of wnter and with observations tnlrcn 

in ndjacent localities. 4 
Noiv, if‘ we disregard the 3 exceptional observations. 

and for tlid otliers compute . tlie average lialf-clifierenck be- 
taeen two salt- deterininations performed with the sanie 
sample of water by iueans of tile areometer and. titrating 
with clilorinc, this will be espressed by 0.00904; or, ns- 
suniing the errors to lie equally in the chlorine and the 
specific grav’ity determinations, tlie .incaii error of a spec- 
ific gravity deterininntion is O.OUOOCi9, and of a chlorine- 
determination 0.005. As will be seen, tlie diffwences be- 
tween the 2 riglit-liand coluiiiiis of tlie Table are sonietinies 
positive, sonictiines ncgative ; but tlie amount of salt ind- 
icatod by the proportion of chlorine exceeds on :in awrage 
tliat ’denoted 1)y’ t ~ i e  specific gravity by a trifle over 0.008 
per cent, wliich must be referred almost exclusively to tlie 
observstio~is taken north of‘ tlic 75th psrallel of Intitudb. 

Before proceeding to rwicw the results deducible 
from tliose observations, it will be necessary *to intcrpolntc 
n f m  gciirral rcnl;irIrs 011 tlir depth and temperature of 
tlie Xorwginn Sen. To this end. I shall iiierely recnpit- 
ul:itt. w1i:it Prof‘cssor Mollu has stated on the subject 
in n Jlenioir printcvl* iii C. 5’. Schiibelcr’s *LVaxitliret i 
NOrgc.)) 

The depth of tlie Son investigated by tlie Korweginn 
Korth-Atlantic Expedition \vas found to be :is f‘olloivs: --,- 
r i  1 lirougliout tlie tract ostciicling wst  of an iniagiiiar~. liiw 

drawn froni Spitzbergcn to the northern extreiiiit~ of‘ Nor- 
way, it is iiever lcss than 1000 fatlioins (1889 nietres) 
sonic consi(1ernble distance from l:ind, and generally rangcs 
froni 1500 to 2000 fatlionis (2743-3658 nietrcs) ; n n ~ .  
in sonic places it is eren greater. ’ Between Beeren Ei- 
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som nordenfor fiiides betydelig s t i r re  Dyb ' p a  iiidtil over 

ustenfor en h i e  fra Spitsbcrgen til det nordlige Korge, 
cr overalt meget pundt ,  (la Dybden der p m  faa ' Steder 
overskrider 200 Favnc (366 Mctcc); 

2000 Favnc (3658 Meter). . @sthavet, det vi1 sige' Havet 1 
' 1  
;I 

i 
De talrige udforke Teiiiperaturobservationcr vise, at 

Yandet i den af Espcditionen undcrsogtc Del af 0stli:~vet 
nied TJntltqelse af den nstligstc og nordlipstc Strakning 
holder Yarmegrader ligefra Ovcrfladrn til Bunden. saalcdcs 
soiii dette ogsaa cr Tilfelde med Vandet pan do norske 
Banker, soin p a  cnkclte Stedcr strzklter sig ud .til en 
ikke ubetydelig Afstaiid fra Kysten. Helt andcrletlcs er 
Forholdet i det yestenfor liggrndc dyberc Hav. som med 
Hensyn paa Teniperaturforlioldene naturlig kan inddelcs i 
2 Hovedstrmg. den i den ~s t l i ge  Del nordover pmendc saa- 
kaldte Golfstram og den i den vcstlige Del sydover gaacnde 

Grmdsen iiielleni disse gam 
nordeiiom Island 01) til J a n  Mayen, boier i en Ruc sernden- 
on1 og erstenom denne og overskrider pan oinkring 3" vestlig 
Lmgde '  nied nordostlig Itetning den 71 de Breddegrad. 
Herfra gmr den mod 0st  til henimod 7 "  ostlig Langde og 
foi*ts,ittter dcrfra i nordlig og lidt vestlig ltctning til nor- 
denom den 80de Breddegrnd. 

* ostgronln ndskc Polarstroin. 

I den ostenfor denAe Grzndse beliggende Del af 
Havet. bcsidder Overfladevandct en f'orioldsvis 110i Tcmpc- 
ratur, der endog overskrider Luftens midt om Somineren, 
lirorhos ogsaa Vandct , i  de nmmest under Overflaclen be- 
liggende Lag lioldcr TTarniegrader, saaledes a t  0 forst for?- 
findes i e t  I)yb af omkring 500 Favne (914 Metcr), livor- 
fra Teniperaturen jcvnt og langsoint s p k e r  til omkring 
-- 1 ."e$ ved Havbunden. 

I den ostgronlnndske Koldvandsstrom er derimocl Tcin- 
peraturcn i selve Overfladen mcget ~ a v  -nieA oni Sommcrcn 
i isfrit Vand dog ovcralt over O",  nieclens den allcredc fra 
f'ga Favnes Dyb og nedover lige til Bunden holder sig 
under 0". 

Neil Hensyn p a  Saltgehalten i Ovcrfladcvandet hen- 
viscs til Kartdt KO. I, 11vol.i findcs indtegnct en stGrre 
Del af de Tal, der fremgaa soin Middel af dk d t e r  Chlor- 
og Egen\~grtsbesteminclserne Iicregnede T'zrdier Sor salt- 

Efter disse' Observationev findcs ogsaa optruk-' 
ket Grandscrnc for 3.55, 3.50, 3.45 og 3.40 "/,) Salt, sna- 
ledes soiii deres Form man antsgcs .:it vrscrc i' Somincrman- 
ncdcrnc. Knrtet. viser, at den i Syd incl i dct norskc Hav 
strfimincnde Warmvandsstroni fnrcr T a d  af tcmmelig 'stor 
S;iltgelialt, som i de sydligste Egne paa begge Sidcr af 
F:eroernc gaar 01) .til 3.5.5 o;,, cller endog derovcr. Herfrn 
gaar Strommen videre i nordostlig Rctning med ndget 
lavere Saltgelialt (oiilkring 3.625 Ole) indtil henimod Beeren 
Eilincl. hvor den delcr sig og sender en A r n ~  niod Ost ind 
i 0stliavct og en andcii i nordlig og uoget vestlig Itetning 

- niangden. 

land and ,Jan Mayen there is a vast ridge, and h ~ r c  the 
dcpth does not reach 1500 fathoms (2743 metres); but 
south and noFth of that ridge it is niucli greater, in sonic 
localities more than 2000 fathoms (36.58 metres).' ' Barent.s' 
Sen, or the tr?ct of ocean stretching Betivcen Novaja 
Zciiilja mid an iinaginnrj line drawn from Spitxbergen 
to  the northern extremity of Xorw~y, is evcrywliere cxcced- 
ingly shallow, the hepth in but few placcs reacliing , above 
2!)0 fatlionis (366 metres). 

The extensive. scrics of observations shows that the 
tqnperature of the water tliraughout , the pa1.t' of Barents' 
Sen investigated by tlie Expeditioi, saving the most easterly 
and northerly tracts, esliibits cverywlicre a tcinpcrature nboye 
zero, from the surface to the bottom, as is also tlic case 
with tlie water on' tlie great Nomegiaii bpnks, \vliich, in 
certain localities, extend to a considcrablc distance from the 
coast. A very different rc:lation rnlcs in t . 1 ~  deep westel:n 
section, tvbich, as rcgards temperature, may be divided iiito 
two princjpal tracts, nu eastern: witli the Gulf Stream, a s  
it is called, flowing north, and 'a  stern, yitli the Arctic 
current, flowing. south, along t,lic shores of East Gre.enland. 
Tlic boundary -line between these t.wo currents extends 
north of Iceland to tlic island of ,Jan Bfqen ,  wlkre it 
innkes a. bend southwarcl and castward, crossing, in long'- 
itudc about 3" W., with a north-easterly dircction, the 7 1 st 
parallel of latitude. From thciicc it runs east, and, \dim 
in longitude about 7 "  E., takes a northerly and somew1i:it 
wctstcrly direction! continuing. on pnst the 80tb parallel of 
latitude. 
. I n  thc tract of ocean stretcliing to tlie cast of this 
boundary, the tempcraturc of tlic surface-mtcr is compra- 
tively IiigIi, exceeding 'even that of the :Itmosldwre in t.Iie 
middle of summer ; the mater, 'too, sonic distance below the 
surface exhibits a tenipcraturc above zero, tlie depth at 
which 0: is reached h i n g  about 500 fathoms (914 metres), 
from whicli tlic tmperati;re sinlts slowly and gra(111n1I~ to 
about -1."3, a t  the bottom. 

I n  thc cold East Greenland current, the tempcratture 
at thc surface is on tlie other hand cxceedingly low', though 
in sumniet above zero wliere the water is free from ice; 
0" Iionever is reaclictl a t  the heptli of a few fathorns. 

As regards the aniount of salt in tlie surface-wntrr, 
the reader is referred to I'lnte I, in which will be found 
niost of' the figures representing the inean values, deduced 
from tlic chlorine and specific ~ravity-determinations, for 
the proportion of salt. In 1'1. I, too. nrc Inid down curves 
constructed from tliese rcsults, to sliow the liinits of dis- 
tribution for tlic foliowing pcixentagcs of salt: 3.55, 3.50, 
3.45, and 3.40, as they may be nssuined to extbnd in the 
sunimcr niontlis. The warin current, flowing from tlic south 
into the Korwegian Sea, brings with it, as shown by the 
Plate. an inclrauglit of' water containing a conqmratively large 
amount of silt. 'the maximum pcrcentnge, upwards of 3.55, 
being rcachcd in thc most soutlierly tracts, along the eastern 
and western shores of the Perije Islands. From thence, 
with a sli~litlg rcduccd amount of salt (nhout 3.525), tlie 
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forbi Spitsbergens Vestkyst. I deli inod Ost gaaende Gren 
syiiker Saltgchalten ineget lnngsomt og jeviit. indtil den 
ved Grmidsen a i  (let aE Expetlitionon unders0gte Felt har 
naaet 3.50 ' )Ic), mecleiis chin i den nordover flydende Arm 
megct liurtigt syidrer til endog under 3.45 "10 for atter ved 
Spitsbcrgcns Korclvestkgst at hzve sig til lidt over 3.45 ",',l. 

Deni;e i Vest for Spitsbergen forefundne ringe Salt- 
Iioldighed i Overfladen er dog sandsynligvis kun eiendom- 
melig for den varinere Aarstid, da der €r:i Spitsbergens 
mrcgtige Is- OF Sncbrzer flyder store Nmigder Fcrskvand 
necl i det tilstodende Hav. 

Indflydelscn af saadant fra Kysterne udgaaende Fersk- ' 
vand indskrznker sig dog hoveasngelig kun til meget sinm 
Dyb, 'da det saavel af disse ~ o i n  tidligere publicerede Un- 
dersggclser af saininc Art frenigaar, a t  et over saltere Vand 
flydende ferskerc Overflndelag besidder en markelig Evne 
t i l  ipegct l m g e  at liolde sig forlioldsvis ublnndet, saaledes 
at den fra liysterne hidrarende Fortynding i 0verfl;~den 
ofte ltan spores 30 til 40 Blile tilhavs. medens inan ved 
Bundeii i ,I'x?rhedeii af Land j a  endog i Fjordene lcan f i d e  
ineget saltlioldigt Vand. Denno Eiendoinmelighed trader 
meget sltarpt frem i Observntionsrzkken S o .  I til 8,' da 
Saltgehalten her frn O.i~crfladcn til 1 Faviis (2 Meters) Dyb 
tiltager iiiecl over 1 " 1 0 ,  medens den siden temnielig jevnt 
voxer nied lrun 0.06 "/,, . for liver I?aviis Ti lmxt  af Dybden. 
De pan Spitsbergens Bauker tagne Observatibner viscr da 
ogsna ganske rigtigt. a t  Vniidet der paa Buncle~i i nogen 
Afstaiid frn Iland besidder eii Saltstyrlie, soni pan sine 
Stedcr endog gnar op til over 3.50 "/>. 

P a n  begge Sider af den niidt cfter det norske' Hav 
fljdende sd tc  Overfiadestrmn sgnlrer Saltgelialtcn p a  den 
en(' Side mod den norske l i p t  og pas den :inden Side 
mod den astgrenlandslie Polarstrmi, en Synkning. soni pas 
Qrund af de licrskcndc Strmforbolde lirerlren er jevn 
eller regelin~ssig. Saaledcs flyder der fqa Xordsrren laiigs 
Korges lTestkyst i nordlig ltetning en lidet snltlioldig Over- 
fladestrmin. soni red deli CjBde Brcddcgrad, hvor Iiysten boior 
nordostowr. forlaclcr deiinc, og forts:ettcr frenicleles i noril- 
lig l%etniiig, indtil dens Virkiiinger i pintrent 40 Rlilcs 
Afstand frn Lniid (4terhaaiiden taJer sig. E l i  niindrc ucl- 
praget ligncnde Kyststrgiii gam frn Yestfjorden udovcr i 
sydvestlig Rctuiiig og mar ligcledes toniiiielig Inn& tilhavs. 
f0rcnd dens Iiidflyclelse pm Saltgehaltcii i ~verflndevandet 
fuldskandig forsviiidor. Ifcllein disse .Kyststrrrmme kaster 
der sig en sninl Arni nf dct saltere Atlnnterlinvs\.aiid for- 
lioldsvis nzr iild uiider Land. l i v o ~  deli i nep t  slrurpt 

current flow in a north-easterly direction. as fay nortli 
almost ns Beeren Eilaiid, where it divides into two nrim 
one running cast into B;ireiits' Sea, and ,$lie other in n 
north-westerly direction past the west coist of Spitzbergen. 
111 tile brancii A owing east, tile ainouiit of salt diininislics 
very slo\vly and gradually down to 3.50 per cent, at  $lie 
limit of the region esplored by tlic Expedition. wheryas in 
that running nortli 'it rapidly sinks even below 3.45 per 
cent, rising, homvcr, on tlie north-western coast of Spitz- 
bcrgen a little above 3.45 per cent. 

This low percentage of salt in tlic sur?ace-watur west 
of Spitzbergen is. liowever, in all probability 'tlie result of 
suniiner lieat, vast  quantities of freshwater pouring down 
to the sea a t  that scason of tlie year froin the iinniense 
glaciers and snow-fields of that group of islands. 

The effect of such an influx of fresh yater from the 
coast is, Iiowcver, mostly confined to a very trifling depth. 
the' result of the observations taken on the Expedition. and 
of otliers in coiinexion with the saine subject previously 
published, being to show. ;)der alia, that fresliwator possesses 
the reiunrkable property of floating on salt water for some 
consiclcrable time in a comparatively uniiiixed state. so 
that its influence may. be frequently traced a t  a distmce 
of Qom 30 to 40 geogrnphical iiiilcs off shore. whereas the 
bottom-water close in shore, nay that of fritlis and estn- 
aries even, often contains a very large proportion of salt. 
This peculiar feature was strikingly instanced in tlie series 
of observations .from 50. I to 8,' the amount of salt a t  . 
the dcpth qf 1 fathom ('2 metres) exceeding that a t  the 
surface by 1 per cent, whereas tlie subsequent increase 
with the deptli did not niuomt to inore than O.OG per cent 
for cvery fathom. The observations tnlreii 011 the banks 
of Spitzbergen show that tlie inaxiinuin percentage of salt 
in the bottomwater Soine distance from land. in cortain 
localities, reaches 3.50. 

On citlier side of the salt surface-currcnt flowini tlirougli 
the ii1edial portion of the Xorwegian Sen, the amount of' salt 
diminishes. eastward in the direction of the Nor~vegian coast 
a i d  w s t w u d  in tlie direction of the Arctic current off 
East Greenland ; but this diminution, owing to tlie effect 
of ocean currents. is however anytliing but regular and 
gradual. Thus, for instance. a surfnck-current, witli a low 
p6rcentagc of salt, flows from the North Sea in n nortli- 
crly direction along tlic west coast of Norway. froin which 
it diverges near the G2nd parallel of latitude, continuing 
on, still in a nortlierly djrection. till, about  40 geograph- 
ical iuilcs froin land, its influence gradually ceases to 
bc felt. Anotlicr constal current, niorc liniitcd in estunt, 
f i b w  froin tho T:est[jord in n south - westerly diroctioii. 
its iiifluciice 011 tho auiount of salt, in tlie surfnce- 
water being likewise perceptible coni1)firativcly far out a t  
sen. Bct\vciw tliese coastal currents runs a narrow :win' 
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' 'I'Iicsc obsciyntions I i l i~ i~ isc  nttcst the escclle11cc of' Ekninn's 
nppnrnt,us for collcctiiip scn-wntcr, \vliicli wns usctl on this occnyion. 



afgrzndser sig mod dct indcnfor flydende meget ferskere 
Tand. Forovrigt holder Grandsen for det sqltere Over- 
fladevand sig meget langt tilhavs ni~$I Undtagclse af, a t  
den red den 7Ode Breddegrad paa en p n s k e  kort Strak- 
ning kaster sig tet iiid under K~&en. 

Denne yortynding af Orei+Iadci andct. som oreralt 
xtrer sig red den norske Kyst, er intets tds  leclsagct af 
nogen vzsentlig Forrykltclse af (~verfladetcmperaturen. Salb 
gehaltens Formindskelse skyldes her aabenlmrt det fra Kys- 
terne udstr&imende Flodrand, der om Sommeren besidder 
chn ikke ringe Vannegrad, saaledes a t  man i den niest 
frenitreclende Kyststroni langs Norges Vcstkyst endog fin- 
der en noget hoiere Overfladetcmperatur end paa nzrlig- 
gendc Puncter. Gariskc anclerlcdes stiller S'agcn sig paa 
den mod den 0stgr0nIanske Polarstrmn vendende Side, 
livor Overfladevandet for tpdcs ikkc ved Flodvand inen 
ved det ved Haviseiis Smeltning dannede, stcerkt afkjoledc 
Ferskvand, og det viser sig derfor, a t  en Synken i'Saltge- 
haltcn her bestandig er ledsaget af' en tilsvarendc Formind- 
skelse af Overfladetemperaturen. Grgndsen for det saltere 
r a n d  i Overfladcn folger derfor . p a  denne Side of'te Po- 
larstrommens Grzendse, og selv der, hvor den forlader 
clenne, optrleder der dog samtidig med Overgangen' fra 
saltere til ferskere Vand altid ineget tydelige Variationer 
i Temperaturen, der gaa i samme Retning som Saltgehal- 
tens. At 0verflacleteiiiper:ituren synker, naar nian enten 
nermer.  sig eller overskridcr Grendsen for 3.50 a/lo Salt, 
rise .Observationerne No. 115 til 120 og No. 207 til 209. 

. I selve Polarstromnien er Saltgehalten i Oveifladen i 
nogen Afstand fra Grmdsen oftest fundet ineget lav, kuii 
paa et  Sted op$rzder i saa Hcnseende en Undtagelse fra 
den almindelige ~ e g c l .  idet der omtrent pas den 75de 
Breddegrad skyder sig en sinal Tunge niedVand af hsierc 
Saltstyrke ind over Polarstsmmen, uden a t  der dog derved 
bevirkes nogen vesentlig Porhsielse af Overfladetekpera- 
turen. E n  Merkelighed, som fortjener a t  omtales, er den, 
a t  Professor Dr. G. 0. Sars, som pan. Expeditionens Tog- 
ter jevnlig undersogte Dyrelivet i Overfladen, iietop paa 
dctte Punct lanngt inde i Polarstrsmnien liar gjenfundet de 
for det vaimere Atlanterhavsvand ciendommelige Dyrbfor- 
mer: der forresten intctstecls ellers ere 'fundne i den 0st- 
grpmlandske K.oldvandsstr~ni. 

Med Herisyn paa Saltmengdcrnr i de storre Dyb 
henvises til Kartet  No. 11, livori paa sainine hfmde soin 
ovenfor findes indtcgnet Saltgehdten vcd Havbunclen sa& 
i de interniediare .Dyb, forsaavidt Observationerne refercmr 
sig til Puiicter saa dybt under Overfladen, a t  Teliiperatu- 
yen der ligger under 0". Bvor en Observation hidrorer 
fra et  intermedimt Dyb, er Tallet i Kartet  undcrstroget. 

Xaar man bortser fra enkelte i Seerheden af Kysa 
terne og pan grundt T'and optagne Vandprover, varierer 
Saltgelialten pa:i de store Dyb mellem 3.59 og 3.45 

of the salt ocean-water of the Atlailtic, distant but a few 
miles from laud, its boundary being distinctly marked by 
the limits of the brackish water flowing along the shore. 
Except in this region. :md a locality bordering the 70th 
parallel of latitude, where. for a short distance, it runs 
close to the coast. the boundary of the salt surface-water 
lies far out a t  sea. 

This dilution of the surface-watcr 011 all parts of tlie 
Korwegian coast is not anywliere found to exert a material 
infliience on the surface-tcnipcratur~, The clccre:~sc in the 
amount of' salt must be obviously ascribed to tlie influx af 
river-water, the teinperature of which during the summcr 
months is relatively higli, - so high indeed, that the 
principal coastal current, flo\iiilg along tlie western shores 
of Kor~vay, lias a somewhat higher surfiice-teinperature than 
tlpt observed in its immediate vicinity. Plienoiiiciia tlid 
reverse of thcse prevail in the tr:tct of ocean exposed to 
tlic inffueiice of the Arctic. or East Greenland. current. 
There, tlie surface-\\ i t e r  is not diluted by an influ; of river- 
water, but with frcshwatcr of :L low temperature, produced 
by the nielting of drift-ice; :ind Iience :I decrease in the 
percentage of salt is invariably attcnclccl with a correspond- 
iug reduction . of the surface-temper:iture. The sa14 surface- 
water borders, tlicrefore, not infrequently the Arctic current; 
and even where its boundai*y dircrges from it. the transi- 
tion from salt to conlparativcly fresh water is always ac- 
conipained by a very considerable rariatioii in temperature, 
proportionate to the variation in tlie aniount of salt. . That 
the surface - tcmperiiturc becbmes gradually lower on ap- ' 
poaching thii limits of the section in whicli tlie proportion 
of salt is 3.50 per cent, will be secn from the series of 
observations Kos. 115-120 and s o s .  207-209. 

I n  the Arctic current, sonic distance from its extreme 
boundary, the proportion of salt at tlie surface was fouiicl 
to be very s,mall, except in one locality. near the 75th 
parallel of latitude. wlieyc 5 11arrow strip of salter water 
flows into the current. \ v i t i m t .  liowever, causing an appreci- 
able rise in tlie surf~ce-tcmperat~ir~.  It is a remarkable 
fact, \vhicli must not be passed by iinnoticed. that Profes- 
sor C;. 0. Sars, naturalist to the Expedition, found here 
in the surface-water, whicli he' examined from day to &by, 
forms of aninial life peculiar to the warm area of the 
At1:intic water. ivhich he never met with in any other part  
of the cold East Greeiilanci current. 

As regards tlie amount of salt observed at great 
depths, the reader is referred to "1. 11. in which. as in 
P1. 1: will be found tlic percentage both a t  the bottoill 
and a t  intermedi:ite depths, provided the observations were 
taken with saniples of water the temperature of ~vliicli , h z  
sztzc \\-as below O ". Observations with water from interme- 
diate, cleptlis are denoted by untlerlining tlie figures ex- 
pressing their results. 

Uisregarding. a fern samples of watw collected near 
t11~ const and in  shallow spots, the proportion of salt, 
where the clcptli is great. ranges from 3.6!) to 3.45 per 



og bieerent.scrnc ere saaledes ogsaa lier vel paaviscligc on1 
end' niindre end i Overfiaden. For' tydeligt a t  kulinc iiiar- 
kere disse optrzdendc 1)ifTerentser pan en let oversknclig 
M:iade, liar jeg benyttet forskjellige Farver. Saalecles ere 
de Strng, livor Saltgelialten bel0ber sig til 3.50 " lo  cller 
derunder, betcpede nied blaa Fa&, de Strcg, livor Salt- 
gelialten ligger nielleni 3.50 og 3.55 "/", nied rod 1?arve, 
iiiedens de Vnndniasser, der ifdgt? Obscrvationtxnc? , besidde 
en Saltinmngde nf over 3.55 "io, ere tegnude rnecl en noget 
kraftigere rOd Farvc. ' I Nzrliedeii at' Hysternc er l iartct  
.overalt ufarvet uclen Eeiisyn til, om Vandet der hi?nl10rer 
under den ene d l e r  den :uiclen af de tre Hovc!clgrtiplier. 

Den urcgclniawige Fordeling af Saltgehalt.cn i de 
storre Dyb, sopi det snaledes tegnede Kar t  udviser, man 
uiieptelig betegncs soiii nicget paafaldendc. At Saltmreng- 
tleriie p a  Barikeriie og i den sjdlige I N  nf Ostlmvet pan. 
(let 'Samnestc findes :it swrc til tlen, soni (let i ~ A r f i a d e n  
sv~ninicndc varnie 'Atlnutcl.11avsvarid besiddcr, k:in ikke 
s p e s  ovcrraskende. Hayet er her inegct grundt, og det 
dc1.i flydcnde Vand bcsidder. overalt en Tenipcrntur ai' over 
0 0  og 'iiiaa saaledes nmrniest i l ~ l l f ~ r e ~  til den nordover fly- 
dende Atlanterliavsstr~riii,~ iiied livilkeii det da ogsaa lielt 
natuiligt liar Sa1tgeli:ilt tilfzlles. . Ligeoverfor c1e store 1)yb 
ninatte man, dcrin!od paa Porliaand vente, et  andet Itcsul- 
tat. 'Ieniperaturc!.n ligger liar sden ulldtageise under 0 0  
jti pa;i (le flcste Stetlcr endog under -1 O ,  ,og det Icundc 
clexfor syiies rinieligst at tilskrive det .der fij dendo Vand 
polar Oprindelse. Det freliigaar iniidlcrtirl nied Bestenit- 
lied af nllc iuig bclcjendte Undersogelser over 'Snltmmig- 
derne i de forskjellige Have, at de fra arktiske Egne ud- 
gn:tende Strmiinic .uden Uiidtagelse f0rer Vand 'af lnvcre 
S:tltgclialt end de fra de nierc teniperercde Binjinclstrog 
utlgmende ii'a.rmvandsstroinmc, ofi ni:tn skulde derfor i de 
dybcre og lioldere Lag :d. 'det 'her undecsergte Hav veil'te 
at finde en Vandniasse med ndslcilligt lsvcre Saltgehalt en& 
den, der ex funden i dct i Overfladen og I.izniic?st under 
deii flydendc Vand, son1 anbcnbnrt sh iver  sig fra varinore 
Egne. Hvad der virlrelig finder Sterl er desuagtct dette, 
at dr t  i de dybere liggcnde Lag flydmdc, isltoldc Vand 
p a  store' Strzkningcr vis& sig a.t have en Saltg'elialt, der 
tciiiinelig nBie svarer til deii, de! er funden i den. atlan- 
tisko ' Overfladcstrram, 

Saavcl af deniie Grund soiri ogsaa af andre Urunde, 
.soli1 jeg se~lore skal' frbnif0re, finder jeg (let rinieligt at 
gjore den Ant:gelse, at Vandet  pa:^ de sterrre 1jyb paA de 
Stcder, soni i .Kartet .findes aflngte med' rod F a i ~ e ,  enten 
udclultltcn(~e sltrivcr sig f'ra varinerc Egne ellcr under en- 
1 1 1 ~  Omstzndighcd er  sm opblandet nied smdant Vand, 
at dct Hele d e r ~ d  antagcr en tydelig atlalltisk Karakter, 
nibdens Vandet i Ju  incd b1:m J!'nrve betogneck Strlcknin- 
gor iiiere 0 1 1 ~  niiliclrc slrarpt' udpracger sig soin liidrorendc 
fra polar Oprindelse. 

Hvor det 'gjzlder at besvare Sporgsmnalet 0111, liror- 
ledes. de ~ v r e  Lag finder Vei ncd til Bunden, (la sylies 
dette ikke at ltunne besvues pna anden M a d e ,  end at (let 
atlantisko Vand under stadig aAfkjoling iunk sgnke g&n- 
iieni dot iskolde og forclrivc . dette, under , cnlirer Onist;~n-. 

. .. 

cent ; and there too, accordingly. the differeiices are appre- 
ciable, though smaller tliaii at the surface. b'or tlie better 
nppreliension of these diff~renccs, the scctioiis in wl~icl~ 
they occur have been rlitferently colourcd in the I'late : 
blne indicates a perccwtage of 3.50, and under; red. :L per- 
ccntage ranging from 3.50 to 3.55 ; mid a soiiicwliat decqier 
red. a higher 1;crcentagc than 3.55. Along the coasts, tlic 
Plate is left uncoloured, no niattcr to which of' the t11rc.e 
principal &Toups tlie water tlicrr belongs. 

This irregular distribution of tlic nniourit of s d t  at 
great depths, as sliown in the Plate: is certainly a niost 
remarkathe plienonienon. Tlint tlie proportion of salt on 
flie banlts aid in tlio soutlieni portion of Barents' Sea 
should agree pretty closely with that contaiiied in the 1varn1 
surface-water'. of the Atlantic, is not indeed ' surprising : tlie 
depth is in both localities comparatively trifling, and the 
water, having 'ererywhere a temperature above' . O U ,  niust 
be referred to the wapni Atlantic current; its Cercentage 
of' salt is tlicrefore naturally tlle snnie as that of the G ~ H  
Stream. ' For the great depths, on the other hand, 
there was reason to expect a very different result. Here, 
the tenil?era.ture is without exception below O",  nay iq most 
places below -1 "; A d  l~encc, as regards tlie origin of' 
such water! tlicre seeins iiiuch to urge. in favour of an in- 
draught froni tlie Polar Sea. Of tlid observations undertaken 
to de+rniinc tlie amount of salt in  sea-water, all with 
which I aili acquainted furnish incontestible proof that tlic 
water o f .  tile * currents flowing from the Arctic Ocean has 
a lowere percentage of salt tliaii that of the w r n i  currents 
flowing from niore tenipcrate regions ; and tlie proportion 
of salt in the deeper and colder strata of the tract of' 
ocean explored by tlic Expedition was expected, therefore, 
to yrovc considcr:tbly lower than that obseried a t ,  tlie sur- 
face or a short distance beneath it, where the water is ob- 
viously :bn influx from warnier climes. But such was not 
tlie case, 'for tlie :inidunt of salt found in tlie writer. of tlic 
cold area, where the tenip'ernture is bclo~v zero, agrees, 
in soiiie localities, pretty closely with that in the water of 
the Atlnnic surface-current. 

'JYiis pl1ctionieno~1, in conjunction wit11 reasons tlint 
will . a.fterwards be cxplained, has led me to ass~i~ne, that.' 
tlic water niot with a t  great doptlis in tho sections coloured 
red in the Plate, is eitlier exclusively the result of an in- 

, flux from wirnier regions, or is, a t  l cu t ,  SO niixed. with 
such water as to havie distinctly a c q u i d  Atlnhic ciiarac- 
teristics ; wliercns tlie \\*:iter in tlie bluc-coloured sections 
would seeiii to indic:ite niore or less detcniiinatcly a Yolar 
origin. 

As to the question involved in the descent of the 
uppcr strata to the bottom, the only way in wliic) tliis 
can t:die place seeins to be by the Atlantic 'surface-water, 
as it pirts  witli its excess of lieat,, gradually sinlring through 
the water of tlie cold area! and displncing i t :  at all events, 
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diglied syncs (let sikkert,; a t  nian for det afgracndsede Gsten- 
for J a n  hlayen beliggende. Strog iltke kan aiitage nogen 
aiideii Vei. . Men a t  den vsrinere Yandmasse saaledes 
skuldc synlre gjennem den koldere! kunde jo  red forste 
mielcast syncs stridende inod vel kjendte Naturlove, da inaii 
namiiest ninatte tro, at dct i Nmlicden 'nf Overfladen fly- 
dende atlantiske Vand put Grund af sin lfoiere Teinpcra- 
tu r  skulde vxre specifisk lettere end det ifolge sin lare 
Tcnipcratur sterkt foftzttcde Rundvand. 'Kzrniest for at 
f'ieTne enliver ' Tvivl ' i saa Henseeiide, er der . i den forlien 
gjengivne Tnbel opfort en Rubrik for Vandprovernes Egen- 
vzegter vcd den i Havet observerede Teniperatur i Forliold 
til rent Vand af 4". Ved Hjelp a.f de der bereknede Tal 
kan man med Lethed studere den specifiske Vncgts Varia- 
tion med Ilybdcn, sadcdes soni deii finder Sted ' i  'Havet, 
bortsect fra. den red Vandets Sammentr~kkeliglied foraar- 
sagede Fortstning 'i de stecrre Dgb. 

Den ltegion, soni i denne Henseende inest interesse- 
rer os, er den, hvori der i Overflnden og nzrmest under 
dell findes en bcstenit udprzget atlantisk Varmvandsstrerm, 
en Region, som pas det Nzrmeste falder sammen mcd den 
sondenfor en Liiiie fra Island til Beeren Eiland liggendc 
Del af Havet: dog saaledes at (let nzrmcst %or&e. liggende 
P m t i  pas G-rund af den fra Kystcrne udgaaende Fortyn- 
ding maa bortskjceres. Grupperer man de i deniie Egri 
tagne Observationer over Saltgehalt' og den* specifiske Vegt  
reduceret til Havets Tcmperatur og en Atmospha&j Tryk 
efter Dybden. fremgaar soin 2esultat lieraf Fdgeiide. 

Dybdeintciwl. Xidlere Dybdc. 
Blidlcre _____ - - Saltgehali 

I 
En3elskc I 

Favnc. I Favile. , 

I O/O Engelske I RIetcr. Meter. 

300-600 I 519-1097 

I-- 

L . . _. .-. - _. _ 
600-1000 1097-1829 

1000-1500:1829 -2743 

rliidcr I 5 0 0 '  'uidcr 2 7 43 
I - - - - _ 

1.02782 

1..02 8 12 

I -02 802 

1 . 0 2 8 0 0  

1.02800 

_ _  

.. . . 

. .  
Uet i. denne Tabel erlioldtc Tal for Saltgelialten pas 

Stroget mellein 0 og 300 Favnes (0 og 549 Jloters) Dyb 
er imidlertid uden Tvivl for lilvt, da e11 uforl)oldsnia.ssig 
stor ~ > e ~ ' a f  Observationerne i dette ~ ) y b  IiidrGre fra 0str 

-havet, hvor Saltgchalten orernlt cr mindre end i de cen- 
tralc 'og sydlige Dele af Fcltet. ne Obsepationer, som 
skiive sig fra dette Dyb i storre Afstand fra Kysten, tyde 
lien paa, at Saltgchaltcn d(3r niegct nncr svarer til den, der 
er funden i Overfladen pan de samnic Stcder. 
liglied ved deii geopafiske Fordeling af Observationerne 
fra de inindre Drb faar derimod iiigcn vtcsentlig Indflydelsc 
paa d& som Middel aP de spccifiske Vegtcr erholdte Tal; 
da den i de noTdligere Egne red Saltgelialtens Sgnkning 
foraarsagede Forinindskefsc af Egcnvagterne paa det Nzr- 

Denne hlis- . 

it  is cwtain that 110 other plausible explanation can be 
given of tlie phenomenon for tlie region east of ,Jan Jfaycii. 
But. that water of' :L higher temperature should sink in 
this manner tlirougli water of a I O N  er, appears a t  first sight 
to be at variance with well-known physical laws: for tlie 
water from tlie Atlantic current Iiaving a Iiigher tcmper:itiu.e,. 
one would imagine it to be ppecifically lighter than the cold 
and dense bottom-water. With tlie object of dispelling 
every doubt tliat miglit arise in bonnexion wit11 tliis SUI)- 

ject, a column lias bccii added to tlic Table given above 
for the specific gravity of tlic samples of water a t  their 
temperature i?2 situ, as compared with that of pure water 
of 4". By means of the figures set down in tlie column. 
tlie variation of the specific gravity ivitli tlie depth. as it 
occurs in the sea irrespectire of increased density from tlie 
compressibility of water at great deptlis. m , y  be readilr 
investigited. 

The tract of ocean whicli in this respect it will be 
inost desirable to investigate, is that through wliicli flou s. 
on or near the surface, a ~varm current, setting froni the 
Atl:iiitic, - :i tract which nearly coincides with tlie region 
stretching south of an imaginary line drawn from Iceland 
to Beeren Eiland. but from uliicli, owing to the influx of 
freshwater, must be cut off the section extending aloiig 
the Korwegian coast. Xow, if we gfoup together the ob- 
servations taken in tliis part of the North-Atlantic to 
determine the percentage of salt and 'the specific par j ty  
reduced to the temi)erature of the sea slid a pressure of 
one atmosphere, the result will be as follow: - 

I. 
English knglisli 

Fathorns. 1 ''etres* 1 Fathoms. 
I_ .... . 1.- - _______ 

I_._p.__ 

300-600 549-1097 

. _ _  

- 
I .02688 

1.02782 
-- 

1.02812 

I .02802 

I.. 0 2 8 00 
_ _  

I . 0 2  800 

The figures in this Table ex1)rcssiiig the amount of 
salt. a t  depths ranging from 0 to 300 fathoms (0-549 
metres) arc, l i o ~  ever, unquestionably too low, seeing tlint n 
disproportionate number of tlic observations at. this depth 
were taken in Bnrents' Sea. where the amount of salt 
is everywhere smaller tliaii in the central and soutlierii 
sections of the tract investigated. Tlie observations refer- 
ring to this deptli at a considerable distance from land, 
sliow that tlie percentage of salt ik very nearly the same 
as that at the surface. Tlic said defect in the geograptlhal 
distribution of' the observations taken a t  a comparatively 
trifling deptli. does not lio\veier inaterially affect tlie cor- 
rectness of tlie figures expressing the mean specific gravity ; 
for the fall in specific gravity occasioned in northern regions 
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inestc opvcics af den Foragclse af sammc, dcr skyldes de 
der lierslrciide lavere Teinpcraturcr. 

Det freingaar altsaa, at Tlifferentseriic iiicllciii Salt- . 
gclinltcn i de atlantigke Ovcrfladelag og de p a  Bundeii 
livileiide iskoldo Vandinnsser gjcnnenisnitlig kun ere nieget 
siiiaa, om de end .pas  de Punc'tcr, livor Vniidet i de.  dybere 
Lag besidder en overseieiido pol&* Karakter, turdc vsrc  
.adskilligt iiiere freintrahndc. I)issd Difiereiitscr af hen- 
iiiiotl 0.020/,, ere dog inere ciid t i~s t . r~~c~ccl ig  store til i de 
nederst,e nierc af'lcjolcite Lag af clet. atlantiskc Valid at 
freniltnlde ct, soni det vi1 sees :if Tabcllcn, i n e p t  tydeligt 
OM end svapt Masiiiiuin af  en specifislte V&t, livid der 
nsrincst berirkcs derved, a t  Snmii&h vcd Afltjoling under 
0 " nminer sig sit 'I'stliedsmnxiniuiii .og derfor i Nzrlieden 
:if dette for niiiidrc Teiiipcr~~turvariationcr kuii forandrer 
sit Voluni ined nmten uinxrkelig siiiaa T'ccrdier, saaledes 
a t  en sclv iijeget .riiige Forqgelse af daltgelislten under 
disse Oiiist~ndiFrliodlel. fanr en orervciende Indflyde'lsc lige- 
orerfor en Grads Forandring af Tempcraturen. 

Uet cr saaledes sail 1nngt.fra Tilf:eldc, at der i de 
specifislte Vccgter af' de forskjclligc Vnndlag ligger nogcn.. 
Hindring for h tage lse i i  af, at clet .itlantiske Yand skulde 
synlce gjeiinhi dct kolhere Pol:urvand, at iiinn tvertom af 
clissc inaa slutte, at' sna inaa y a m  Tilfdde, dersoin iklcc 
aiidre i Havet liersltentle Strainine virlte hcininencle paa en 
sandnn .Bevzgclse. Man tml tc '  sig f. Ex. ' red Sidcn af 
Tiinnnden i Hxvet to Vnndsailcr af 2000 Favnes (3G58 
Meten) Dybde, hvori Ttmp(mhircns Variation ined Dybden 
for Siinpellietls Skyld 1c:m anta@ at m r e  den samilie, 
IirorimocI SnItgcIiiilten i dell lste helt igjennein s z t t e i  til 
3.-2ajd, iiieclciis clcu i deii dclcii pan Stroget frn Overfla.dcn 

OF fra 500 til 200O (914 til 36.58) Vmclien 3..?10~/~: saz- 
lctles soin Forlioldet if'alge Observationerne virlrelig syues 
at stille sig' paa eulcelte Stcder i dct unclersggtc! Ha.v. Det 

. cr da uinidclelbnrt ifidlysendc, a t  en saaclaii Fordcling af 
Saltgelialtcii vi1 liavc en Synlcning i .  den lste Soile til Falgc, 
saaledes at l'xnclet i dcnnc , vi1 sragc a t  udbrcdi! sig lniigs 
Hundcn' og fordrive det oniliggeiide specifisk lettcre Va.nd. 
[)en Hastiglied, Iivormod en snndan Uevzgelse foreganr, 
vi1 nnturligvis rcttc sig cfter Differentsen iuollem Tryklcenc 
i sni inic  Nivmu i h g g c  Sailer, cn Diffwcnts, soni ved 
Bi!nden i 2000 Faviies ( X 5 8  Miters) Dyb -eftm Beregiiiiig 
bcldbcr sig til licnimod 32?"1)1 Krilcs~lrsc~ilc. . 

theseJ 0111 at dot palt Buildeii livilciido isltoldc TTnncl pna 
de i Kartet  ined ,rod l?arvc betcgncdu Stedcr skulde linvc 
atlantislt OprindClso, vi1 jog bengtte niig af ;IC i en tidligerc 
Afliandling *besltrcvne Observationer over .de i Sdv&let 
indeholdto Kva4stofinienyrler, l iv i s  Anvendelsc i 'sandant 
0ieincd nllerede p m  det Stcd. 1osClig cr blcren nntydet. 

. Soni bekjciitlt hcrsltodc der i feldrc Tider den An- 
skuelse, at de i Smvaiidct i rlc 'storre Dyb iiidelioldtc Luft- 
nimgder pan Gruiid af det dci. herslceiide Trgk mnntte 

ti i" 500 Ti'ni-nes (914 Meters) :Uyb gives Vzrclien &?&"/" 

. ~ 0 1 -  nzrinero at bQgrUlldc den forlien fremsattc Hypo- 

_ _  . . _. - .. . . .  

'lOiii Luftm i Sovmidct." 

by a decrease in the amount of salt, is aliuost coriipeusated 
by tlic risi resulting from the 10v teniptxatures prevxiling 
there. 

amount of salt in thc wnrni upper strata and that in tlic 
cold water at the bottom, are, oil an avcra,gc, exccedingly 
small, though inore striking. perhaps in localities where tlie 
water of tlic deeper str:ita t o  a very great 'extent is ~ o I a r ,  
in origin. Tlictse differences - about 0.02 per cent - are, 
lio\rcver, as will be 6een from tlie Ta)le, inore thah suffi- 
cient in tlid tlcepest and coldest strata of Atlantic water 
to occasion an appPcciable: though a low, maximum of 
specific gravity, \vhich is exp1:iined by' the fact, .that sea- 
water ,below 0"  has very nearly reached its inaxiinuiii of 
density, and tho increase in voluiiie then resulting from 
trifling variations in tenipernture, is :L well nigh inapprcci- 
able magnitude : * hence, under such circumstances, the iii- 

fluelice . of a very slight addition to the a,inount of salt 
with but one degree's diil'ererence in tempcraturc wil! be es- 
ceedingly great. 

Such being the case, there is nothing in tlic specific 
gravities 6bscrv,cd in thc different strata. of watcr to dis- 
favour ilic assumption that tlic comparatively warin Ab 
lantic water slioulcl siiik through tlic cold watcr of Polar 
origin; . nay, from these specific gravities we may infer its 
correctness, provided .bnly tlint such desccnding . .  iiiotioii 
bo iiot countcrncted by the effect of ocean cdrreiits. To 
give an illustration. Let us iinCaginc two coluiiiris of 
wntcr, '2000 . fathoms (3658 nictres) deep, i n .  both of 
yliicli, for convenience' sake, the variation in teiiiper.ature 
\vitli the dipth is assumed to be equal; the ainount of salt 
on tlie otlier liaiid, being. put at 3.52 lier cent tlirougliont 
tlic \vliolc of tlic first, but in tlie second, at 3.52 per ouiit 
from the surface to .a 'depth of 500 fatlionis (914 iiietres), 
at 3.50' per cent froin .500 to 2000 fatli~ins (914-3658 
nietrcs), - a ratio of. distrib<itiou actually observed in soine 
localities., This given, it is obvious that such it distribution 
must cause tlie water in. the first column to siiik, and spread 
itself over the bottbin, displacing as it does so tlie speci- 
fica.lly lighter. Tho rapidity of this downward inotioii will 
of' course be proportiona.te with thc difference in pressure 
at the same level in  thc: two columns, n diffcmmce \vliich, 
at the depth of' 2000 fathoins (3658 ' mctres), Ims been 
computed equal to that of n column of ihercury 32 ninl in 
hci g1i t . 

With a view to furiiisli :~clditio~~nl confirination of 
tlic Iiypothcsis brought for\vnrd :ibove, which :issuines the 
cold bott.oiii-watcr in the red- colourorl swtlons of tlic 
Plate to be of Atlantic .origin, I shrill. have recoiirsc t.0 

niy ohsernitions. on the amount of nitrogen in sea-water, 
published in a former paper,' where tlicir application to 
su& :i purpose y n s  briefly alluded to. 

Thc opinion foriiicrly enterta,incd, that, tho .qu:untity 
of 'ail' contained in sea-ira.ter a t  great dcptlis iilust be ex- 
cecxlingly great, by reasoli of' tlic iiniiieiise pressure prc- 

It appars ,  therefore, that tlic differences between the ' 

, 

.- . . . . . . . . . . 

1 . 'O i l  the Air in Scn-lVatci*." 
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v m e  uforholdsmmsig store! en Anskuelse, som . ved de 
sencre Undersogelser fuldstEndig er blcren modlie&. Rjg- 
t.ignok er det paa den engelslte Cliallengerexpedition iagt- . 
taget: a t  de i den .liedc Zone fra Havbunden opkigne Vand- 
prover ved. a t  hc;ist.aa iiogeii Tid rise Overmztningsphmnoz 
niener, n!en dette vi1 jo  ikke .vxtre vanskeli@ a t  f'orltlare, 
naar ~ m n  erintlrer, a t  Trandet i de store Dyb selr i 'Bqva-  
toregneno er meget n m  iskoldt. Ilet fslger nemlig.af sig 
selv, a t  de til en saa lav Tempera.tur svarende Luftmceng- 
der ikke kufine holdes oplnstc, mar Yandprnverne ved l m -  
gere Tids Henstand ' antager de tropiske 'Egnbs hoie Luft- 
temperatur. Stmltest . taler de paa den norske Egpedition 
udforte Luftbestemmelser for, a t  Tryktilvzextm med Dyb- 
den ikke ltan Iiave nogen Indflydelse pan. Mmgden af den 
i Sovandet oplsste Luft. Tager man nemlig Middhet af 
Dybder, Teqe ra tu re r  og Kvdstof'nimgder for alle 'de fra 
Puncter under Overfladen staminende Yandprover, hvori 
der paa denne Expedition er foretaget Luftbestemnielser, 
erholder man til et  Middeldyb 693 F a m e  (1267 Meter) en 
Middeltempefatur . - 0." 05 og en niidlere Kvxtlstofgelialt 
13.99 CC. per Litre, det vi1 sige, Vandet i Uybet indehol- 
der gjennemsnitlig- nksten 0.5 CC. Kvklstof watm3re, end 
det red sin Temperatur vjlde kunne holde oplost under e n  
At!nosplmres Tryk. 

Naar inan erindrer, at Trykket i Hardybene ikke 
dreier sig oni Atmosphmer * meii om Hundrcder af Atnio- 
splizrer; saa n1aa.tt.e man dog vente, a t  dets Indflydelse 
(om det havde nogen) vilde give sig tilkjende ved Uregel- 
nizssiglieder .af paaviselig Stsrrelse, og man er, da dette 
ikke i inindste Maade er, Tilftc!det, betettiget til den Slut- 
'ning,. a t  Trykket ikke besidder'nogeu Evne til i mzrkbar 
Grad a t  ophobe Luftnimigderne i de store Dyb. l'w den 
anden Side maa, det fornuftigris antages, at Vandet i de 
dybere liggende Lag ikke kan afgire nogct a i  sin Luft, cla 
det jo pna Grund'  af dct der herskende Trylr vi1 kunn,o 
liolcle oplost overwiende storre Rlaqqler end de: der nogcn- 
siiide ere forefundne. . 

IIen rimeligste Slutning af de sknere Tideys ~ b s c r -  
vationer over dissc Gjenstande , vi1 saaledes rzre den, at en  
T'andprove, s:ialmge den befinder si6 under Overfladen, 
uforandret vi1 beliolde den samine Luftmzngde eller' rig- 
tigere lirailstofinamgde l ,  som deli havde absorberet, da den 
sidste Gang 1)c:fantlt sig i Overfladen udsat for Luftens frie 
Indvirkning. 

Nu er den Luftmnkngde, Son1 Servandet a.bsorberer nf 
Atmosplmrc?n, liovetlsagelig aflizen$g af Vandets Temperatur, 
idet Baromet~Arstaiidcns Variationc:r ligcorcrfor storre Tein- 
peratu~diflcrentscr kun liar en uilderordnet Betydning. Heraf 
f&er, at de .\:indmasser, der liave alxorhcret siu Luft- 
inmngde under varmere Himmclstrfi?! inan vaxe forholdsvis 

. 

Den absorberede Suretofiiwiigtle cr iicrnlig i nogeii Grad nf- 
lmngig af Dyrelivet og andre Tilf;t~ldiglieder, saalcdes at det her ligct- 
soin i den tidligere Afliaiidliiig vi1 vierc (let Rigtigste at  nnrciide 
Kr~lstofmcengden son1 I h a l  for den samlede 7 d t m m i g d e .  

vailing there. has been ivliolly refuted by the results of 
later *obserratioiis. True. tlie samphs of water obtained 
at great depths \vithin the tropics on the 'Cliallenger' 
Expedition were fouiicl to eslii1)it the phenomena of super- 
saturation when allo\ved to stand pver some time : this. 
however. is easily explained, if we call to mind that the 
water a t  great depths, even in equatorial regions, his a 
teniperaturc but little above zero. Hence it naturally fol- 
lows. that the quantity of air corresponding to so low a 
temperature cannot be retained on the samples of' water 
having stood over sufficiently long to acquire the liigli teni- 
perature of the atmosphere in tropical climatw. Thc nir- 
determinations pwformcd on the Xori\-egian Expedition 
afford the strongest proof of the fact, that the increase of 
pressure with the d'epth does not exert any appreci:hle 
influence on tlic proportion 'of air in sea-;\vater. XOW. if 
we coinputt. the mean depth, temprrature. and amount of 
nitrogen for a11 the samples of water from below the sur- 
face examined for air-deterininations. the result will be as 
follows : mean drptli 693 fathoms (1867 metres) : niean 
temperature - 0.'' 0.5 ; mCan amount of nitrogen 13.99 cc 
per litre. wliich shows that in the depths of the ocean the 
proportion of nitrogen averages 0.51~ less 'than could be 
absorbed by sewvater of the temperature prevailinp tliere 
wit11 tlie pressure of one atniosphcro. 

I f  we call to mind that the pressure in th(> depths 
of tlie sea is hot computed even by tens, but by hundreds 
of atmospheres. its influence, if' any. must surely. one would 
imagine, occasion irregularities of appreciable magnitude ; :ind 

we may therefore safely conclude, since no  such disturbance 
cmi be detected, that pressure docs not perceptibly incrrase 
the amount of air a t  great depths. On tlie other halid. tliere 
is every reason to infer, that tlie water in tlie lo\vei* strata. 
owing to the iiniiiense pressure. cannot part with any of 
its air, the quantity actually nbsorljed never being even 
approximately so great as such a pressure would enable i t  
to retain. 

From the latest observations throwing light on tliis 
question, we iuay therefore reasonably infer. that all sea- 
water below the surface rcttains undiminished the quantity 
of air, or rather of nitrogen,' which it absorbed when last 
a t  the surface, in direct contact with the atmosphere. 

Kow, the quantity of air absorbed by sewvntcr is 
mainly dependent on. the temperature of' tlic latter, tlie 
rise or fall of tlic barometer, as compared with c o n h e r -  
able differences' in temperature, being in tliis case of but 
little moment. Hence i t  follows, that the proportion of air 
absorbed by sea-water In warm climates is sinal1 compared 

The ainouiit (of osygcn t i b s o r l d ,  by Rca-\mter tlcpoiicling to a 
ccrt.uiii extent on the preseuce of rniimal life and other,. :iccidciital 
causes, tlie amount of pitrogen may, wvitli greator precision, be as-' 
suined to represent the total aiiiouiit of air - a staiidard of measure- 
ment adopted in the pnxceding Memoir. 
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lidct luftholdige, medcns de, der have absorberet sin Luft- 
mzengde i de arktiske Egiic, maa indeholde meget stplrre 
BlEngder, og Inan vi1 ' derfor netop i de ' pas Expeditionen 
udforte Gasanalyser have et  fortciiiligt Middel til ' at coii- 
trollere den forlien opstillcde Hypothese, ifdge hrilkcn en- 
kelte Rekioner af det iskolde Dyb skulde vspre opfyldt af 
Vand~nasser, der ialfzld delvis havde atlantisk Oprindelse. 

Fbrat  ,vise Udfaldet af en saadan Control har jeg teg- 
net Kartet  50. 111, hvoqxm efter samnie Princip Som det 
ved: Tegiiing af.Kartet  No. I1 befulgte flndes afsat de i 
Dybet fundnc Kvslstofinacngder udtrykte i CC. pr. Litre 
reducerede til 0" og 7GWm Tryk, ligesoru der ogsaa ved Si- . 
den af disse Tal findes o p f ~ r t  den Tenqwratur, hvorved 
Sprvandet , absorberer denne Kvzelstofinmgde, beregnet til 
narmeste he1 'Grad efter den af de tidligere bskrerne For- 
ssg udlededc Forme1 

N = 14.4 - 0.23t. 

Det  siger sig selv, at disse Teniperaturer ikke kunne 
gj0re Fordring p a  .no& s'tor Grad af N~iagtiglied. da en 
fo~holdsvis liden, Feil i Kvalstofbestemmelsen , bevirker en 
ineget stor Feil i den deraf beregnede Temperatur. Der 
findes saaledes flere Observationer, . der give Temperaturen 
- 4", en 'J!emperatur, der niig bekjendt ikke er observcret 
i Ha,vet. .Dette vi1 dog ikke forekomme saa urijneligt,. 
nhar man tager Heiisyn til, a t  S0vand af -2" ved 780"'" 
Barometerstaid. absorberer en Kvzelstofinmgde, der paa 
Set Xamneste gaar 01) till livad der i Ydertilfreldene er' 
fundet. 

FarvelEgningen .er her foretagen saaledes, at de S t r ~ g ,  
livor Kkelstofinmgden or funden a t  'wire 14.4 CC., ,eller 
dexorer,, ere bctegnede med blas Farve, de Strsg, Iiror 
Kvzelstofmxngden ligger mellem 14.4 og 12.5 CC.? med en 
svag rOd Farve, medeiis et mindre Parti, hvor Kvaclstof- 
mzcngdeii er funden a t  ligge under '12.5 CC., er  betegiiet 
ined en. noget kraftigere r0d Farve. Betydningen af disse 
Farver blivcr ligesoiii i Kartet  No. I1 den, at de r0de Far- 
ter bedakke de Strakliinger, livor Vandat i mere eller 
rpindre Gra.d besidder atlantisk Kamkter, modens den blaa 
Farve tilhgrer de TTa,iidmasser, der liavc pbsorberet sin 
K~alstofinmigde sed en Temperstur af under 0": og soni 
altsaa n~?rmest syiies at I~idrsre fra do arktiske Egm. 

Yed at saiiiin~iiligiie Kartenc No. I1 og I11 vi1 'man 
sttax se, st Farvelagiiiiigen i disse i alt T'aesentligt visw 
.en sarilcles stor Overeiissteiiiinelse, som p a  mange Puiicter . 
endog iiarmer sig til Congruents! om man end ved nar-  
mere Betragtiiing vi1 finde: *at disse Liglieder ikke gaa 

: igjen i ,dle Detailler, livad inan holler ikke pan iiogen 
M a d e  kunde vente. Grzndserne bliver neinlig pna Kartet  
No. I11 paa Grund af Observationernes Faatalliglied meget 
vanskelige at bestemme, j a  der findes endo$ her paa Om- 
kring den 65de Breddcgrsd et storre Strog, livoroin man 
intct med Bestemtlied kan slutte, da 'der under Andysen 
tabtcs en rniiidre Del af de Luftprsrer, des wre bestemte. 
til at udfylde dette Hul, sanledcs at. den sanilede Luft- 
mangde desvrorre ikke kunde nim.les. Desuden ere ogsaa 
Observationsfeilenc ba?de for Salt- og Krz ls to~es te~i i i~ ic l -  

' 

.' 
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with that absorbed in the Arctic regions! wherefore the 
analyses of gas performed on the Expedition furnish an 
excellent means of testing the value of the hypothesis nc- 
cording to which certain sections of the cold area ate 
assumed to be made up  of water part of which at least 
would seem to be of Atlaptic origin.. 

. To show the result of such a test, 1 have annexed a 
third Plate (drawn on the same principle as P1. IIJ, in 
vhich a& given the different amounts of nitrogen present 
in deep water, expressed in c.centiiii. per litre,. reduced. to- 
0" and a pressure of 7GOnim. Along ivith these figures will 
be found, too. the temperature a t  which sea-water absorbs 
such an amount' of nitrogen, computed, . in whole degrees, 
by ineans of the formula deduced from the observatioiis pre- 
viously described. viz: - 

AT= 14.4 - 0.23t. 

These temperatures cannot of course pretend to aiir 
big11 degree of accuracy, a comparatively small error in a 
nitrogen-determination inrolring a very considerable error 
in tlie temperature. Thus, for instance, several of the ob- 
servations indicate - 4", a temperature which, so far as 
T nin aware, was not anywhere observed in the sea. This, 
however, will not appear so strange, if regard be had to 
the fact, that sea-Itater of - 2", a t  a pressure correspond- 
iiig to 7t30mfn, absorbs an amount of nitrogen which agrees 
very closely with the highest found on the Expedition. 

The sections in this Plate are coloured as follows: 
those in wliich the amount of nitrogen was found to equal 
or to exceed 14.4"'. blue; those in ~vhicli it ranged from 14.4 
to 12.5cc, light red ; a sonic~vhat deeper red serves to indi- 
cate a siilall tract in whicli the amount of nitrogen did 
not reach 12.5. Moreover, as in Plate 11, the red colour 
indidates ivater mbre or less distinguisied by Atlantic 
characteristics ; the blue, water in ivhich the nitrogen was 
absorbed a t  a temperature below O", and which, therefore, 
would seem to  have derived its origin from some part of 
the Polar Seas. 

A coiiiparisoii of Plates I1 and I11 will a t  once 
show considerable aireeinent in the distribution of colour. 
many of the sections alniost coinciding; though. on closer 
inspection this approach to congruity is not found to cliar- 
acterise all details, which indeed there was no reasoii to 
expect. In P1. 111, the limits proved exceedingly difficult 
to define, owing to tlie liinitod nnmber of observations ; 
nay, respecting an extensive t r jc t  near the G5th parallel 
of latitude nothing definite can be inferred, part of several 
sainples of air, the analysis of which would have served 
to fill up the blank. having been unfortunately lost. and 
tlie total amount of air could not, therefore, be measured. 
Besides, the errors of pbservation both in the salt and the 
nitrogen determinations, are so considerable. 'when com- 
pared with tlie minute differences in ainount: tliat. in some 

1 1  ' 
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sernes Vedkoninicnde af saadan Storrelse, a t  de i Saninien- 
ligning nied de smaa Differentser, son1 dct her gjzlder at 
paavise, lettelig pa3 sine Stcder knnne gjore sig gjzldende 
og frcmbrinie Uoverensstemmelser, livor de i Tilfzlde af 
absolut n%iagtige Observationer ikkc vilde findes. 

Hvilken Vzgt  v a n  nu end vi1 tillzgge disse fasFor- 
skjclligheder. inellem de to Karter, saa meget er dog sikkert, 
at de kuu optrzde son1 Undtagelser, medens den Ian@ star-  
kere. fremtrzdendc Regel er Orerenssteiiinielser af saadan 
Art, at de ikke uden videre ktinne tilskrives Tilfzldigheder. 
Der existercr uiniodsigeligt en paa niange Puncter nzsten 
til Proportionalitet grzndsende lovmzjsig Forbindelse mel- 
leni Saltgehalten og ~vzelstofiiiEerigd~~rne, soin muligens ikkc 
tui'de lade sig forklare p a  anden Mlaade 'cnd netop gjen- 
neni den for orntalte Hjpotlicse, soni saaledei maa ansec's 
f'or at  'indeliolde ialfald en star Del Sandhed, idet den 
samtidig bestyrkes af to af liinanden fuldstmidig uaihmgige, 
ucnsartede Observationsrakker, der i nlt Vzsentligt give 
det sarnnie Resultat. 

Den, som det syncs, st~lrste Vnnskeliglicd ved denne 
Hypothese bestaar i a t  forklare, hvorledes det i de store 
Ygb Aydende atlantiske Vand skulde have antaget en saa 
lav Tem'pefatur, soin det ifolge Obscrvntioncrne riser sig 
a t  besidde. Dettc turde dog maaske ikke s p e s  saa urime- 
ligt, *mar man betcenker, a t  den varnie, sendenfra komrnende 
Atlanterharsstrmn ved a t  flydo lienover det underliggende 
meget kolde Vand paa de nmmest til dctte grandsende 
Lag niaa blive udsat for en meget stark Afkjwling neden- 
frn, og at dct f a s t  gjennem eii saadan Afkjding til om- 
kring 0" opnaar den hmie specifiske Vzgt. der er den nod- 
rendige Betingelse for. at det skal kunne synke tilbunds. 
Det atlantiske Vand liar altsaa, allerede forend dct begyn- 
der st synke, antaget en rnegct lav Teniperatur og vi1 
desforudcn under selve Synkningen, idet det (la kanske i 
et meget Ian$ Tidsruni befinder sig paa allc Sider onigivet 
sf pd1al.t Vnnd, end yderligere blive Gjenstand for Kfkj0- 
ling. forend det naar Bunden. Det fremgasr forovrigt 
ogsm af de eindnu ikke offentliggjorte Temperaturobserva- 
tioner, som jeg desuagtet ved Velvillie af l'rofessor Molin 
liar fmet Anledning til at 'gjore mig bekjendt mcd, a t  
Teniperaturen i .de store Dyb pas de med rod Parve be- 
tcgnede Partier er noget liaierc end der, hvor !<artet er 
farvet blmt, sa&ledes at  i Virkeligliedcn ogsan. Temperatur- 
forholdene tale for den opstillede Hypothese. 

Det vilde dog rime paa urette Sted pm dettc &a- 
diuni a t  forsogo udredet alle Vanskeligheder, sadicngo de 
paa Expeditionen udforte tulrige Tcmperaturbes~mmelser 
endnu ikke ere forelagte Offerdgheden, da man alene ved 
at  tage ti!bprrligt Hcnsgn til det liele f'oreliggendc Materiale 
af Observationer vi1 kunng vente a t  faa det bedst mulige 
Indblik i de mere indviklede Sporgsniaal 0111 Strwiforhol- 
dene. Det er dog meget sandsynligt, a t  man senerehen 
red at-combineie alle Data vi1 kunne kaste Lys over me- 
get, soin nu maa syncs dunkelt. 

Uhelcligvis var det ved Expeditionens Vdreisc ikke 
inuligt a t  forudse, a t  de chemiske Observationer skulde 
kunne fore til Slntninger af saadan Ar t  soin de her paa- 

of the computations, they kiglit easily affect the 'result, 
and give rise to discrepancies which, with perfectly accurate 
observations, there would be no fear of. 

Whatever weight may be attached to these differences, 
they must unquestionably be regarded. as exceptional; t1i.e 
rule is agreement, and of a character precluding the possi- 
bility of ascribing it to chance. Many of the observations 
prove incontestibly the existence of a definite,' well i igh 
proportional connexion' between the aniount of salt' and 
that of nitrogen,ra conncxion difficult, perhaps, to explain 
\vitliout having recourse to the aforesaid hypothesis. which 
cannot but come near the truth, confirmed a s ,  i t  is by 
two widely different series of observations, leading, each 
independently of the otlicr, in a11 essential points, to the 
mine result. 

The greatest apparent difficulty involved in this hypo- 
tliesis consists in explaining the low temperature of the 
Atlantic water in the deeper strata. N7e must, however, 
bear in mind that the warm Atlantic current, in  flowing 
over the cold water of the lower strata, is nccesiarily 

.made to part witli a very considerable amount of hcat; 
and that the high specific gravity, without which it could 
not sink to the bottom, involves a temperature of' about 
0". . Hence, the Atlantic water will have acquired a very 
low temperature before beginning to sink, and moreover, 
being surrounded dudng . its downwrd passage, possibly 
for amconsiderable period, by Polar water, give off d further 
amount of' heat ere i t  reaches the bottom. For tlie rest, 
it  appears from tho independent series of tenipersture 
observations, not . yet in print, with whioh Professor Xohn 
has kindly made me &qu:iinted, that the temperature a t  
great .depths in the sections coloured red in the Plate, 
is somewhat higher than in those coloured blne ; and hence, 
the liypothcsis adopted licre derives additional support from 
the variation in temperature. 

i\.lesnwliile, i t  would be premature to attempt dis-. 
posing of a11 difficulties, till the numerous temperature 
determinations performed on the Expedition shall h i i v e  

been made public, since to elucidate fully the mpre intri- 
cate questions connected witli ocean currents, the whole 
stock of materials must be dealt with. We  may however 
venture to hope, that; a t  a later stage of this interesting 
inquiry, a general combination of' data will throw liglit 
upon much that is a t  present involved in 'obscurity. 

Unfortunately, i t  was not possible to foresee on tlie 
dcparturc of the Espedition, that such inferences as those 
here pointed out would be drawn .from tlie chemical ob . .  
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pegede, og det er derfor helt naturligt, iiaar Undersogel- 
serne ikke i Henseendc .til S t d i e t  af tidligek ukjendtc 
Eieiiiloniiiieli~heder ved Haret kunde fare til saa fyldige 
Resultater, som prnskeligt ltunde vserc. Men om 'end disse 
Undersagelser paa Gruiid lieraf nzurmest f m  liarakteren af 
forberedende Arbeider, saa vi1 det dog, soin jeg limber, 
indranimes, a t  de desuagtct lcuniie have siiic iiiaaske ikke 
uvigtige FEllger, idet de vise, a t  man gjennem de cheniiskc' 
Observationer, der tidligere i Sammenligning iiied Tempe 
ratur- og *Dybdebestemmelser liar spillet en iniiidre freiii- 
trzdende Rolle ved Studiet af Havets Pliysik, vi1 kuniic 
skaffe Oplysninger om ni~rkelige Forholde i Havet, som 
ni:in ad apden Vei vaiiskelig skulde fjlde paa a t  soge 011- 
klarede. Man vi1 ved H j d p  af de her erlioldte Resultater 
ined Lethed i Freintideii lcunne udkastc en dctailleret Pian 
for en fornyet Undersagelse *nf det iiorske Hav, der i mine 
0ine sti'llcr sig soiii. stcrdeles ~iiskelig. da inan xed a t  gj0re 
et  iiidindtil ukjcndt Hav til Gjciistaiid for Bearbeidelse 
vansltelig turde gjare Begning paa a t  trzffe et, der i Hen- 

* secnde til Studict af Straniforlioldcne cr  saa instrnctivt 
soiii det iiorslce Hav. * 

Ved saaclaiine frcnitidige *Undersmgelser kuniic de pm 
den norslte Expedition benyttede ArbeidsiuetJioder ikko i 
alle Retilinger blive optagne i uforandret Form, og (let vi1 
derfor ikkO vare ubefpriet til Slutning nied faa Urd a t  p a -  
pegu de Maiigler, der lilzbe ved clisse. 

De til Snltbcsteniiiiclscriic fidligere benyttedc Blctho- 
der, if01ge lirillte rille ~ierlien ligreiide Observationer xn- 

. stilles oiiibord, b ~ r  utvivlsoiiit for Fremtiden ikke koiiinic 
til Anveiidelse, da iiian nd den Vei tiltrods for al aiirondt 
Moic ikke vi1 kuniie opnaa den Npriagtiglied, son1 tiltrznges 
for ined finslcclig Sikkerlied a t  ltunne paavise de i Havet 
forelroiiiniende ofte .meget sm'u Differentser. Paa den 
norske Espdi t ion  blcv dennc Preingangslnaade . benyttet, 

. foTdi m:in met1 d d r e  1:igttageres Udtalclser for 0 i c  iiiaatte 
befrygte, a t  Savand iltlce lod sig opbevare i ltcngere Tids- 
ruin ,uden a t  unclergna forskjelligc Forandringer, en Ftygt, 
der iniidlertitl eftcr miii Erfaring kuii forsaavidt er be- 
grundet, som iiinn til Opbcvnring af Vandet benytter Kar, 
der ore forsyiiede iiied Korkeprop, Jeg. liar. neinlig uncler- 
sogt f lex  '\'nnclpr0vcr. der liavc varet apbcvarcde pas 

,deniic ;?\lnnile i oiiilrring 2 Aar  og fundot, at de nllc uden 
Ufi.dt;igelse l i n k  undcrgaact Foraridringer nf s ~ d m  Art, 
a t  man t u d e  vzrc 'bcmttigct til a t  ansc dem uskilrkede 
til EGeii\,~,otsbesteiiiiiielse. livorimod jcg lios Vxndpraver, 
dcr i lignendc Tidsruiii ~ iav~ lc  lielstaaet p:ia Flaskcr for- 
syncdo iucd islcben Glasprop, ikke lcuiide opdage n0g011- 
soniliclst E~endoi i~~i ie l i~ l icdc~,  der kundc adskillc den1 fra 
friskt gste Vaiidpraver. Ved dcniie O~~bevaringsmaadb 
risikoror inan dog &mskc sikkert Fordunstning af en 1101 
af Vaiidot! og nian inaa tlerfor beskytte sig iiiod dcnm 
Feilkildc vcd a t  lijemfare (let til Saltbcsteiiinielser be- 
steiiite Vaud 1)m tilsnieltcde Glas r~ r .  

I de snaledes conscrvercde Vadprover  vi1 man senere- 
hen efter Hjcinltoinsteii kuiiiie bestem!ile Egeiiva&cn ved 
Sprongels Pyknonietcr og Clilorgelialteii ved H j d p  af Vei- 
ningsnnalyser ined saadau SLarplkl, soin ninn vcd Arbeide 

' 
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serrations, and llciice the results of the work 'doiie, em- 
bracing as it did .the investigation of phenonienu unknown 
before. were naturally less comprehensjve than iiliglit other- 
wise have been attained, Rut, though such labours niust 
to n certain extent, be regarded as preliminary, tliey will, 
I trust, prove of coiisiclerable importance, showing u they 
do, that chemical observations, wliich, as coinpared with 
determinations of temperature and depth. previously held 
quit6 a subordinate rank among the means employed for 
studying' the piiysical conditions of tlie ocean, will serve to 
throw liglit upon many remarkable phenomena. that witliout 
such data would be extrcinely difficult to explain. On 
tlie basis of the results liere set forth, a detailed plan 
might *bc easily laid down for the further exploration of 
the Norwegian Sca, - in iiiy opiniori n. most desirable un- , 

dertaking, since of ocean tracts as yet unknown, tliere ;ire 
probably few tliat, in regard to tlie study of ocean cur- 
rents. would so well repay investigation as tliat section of 
the S orbli-Atlantic. 

As several of the methods of investigation practised 
on tlie Norwegian Expdition. will not admit of being 
adopted on future occasions in a \vholly uiiniodificd fonq, 
i t  will uot be out of place in conclusion briefly to point 
out their de'fects. 

The nretliods previously devised for tleteriiljning the 
amount of salt in s&a-\mter, by wliipli all observations with 
this object in view were taken on board, sliould unquestioii- 
ably cease to be adopted, since t h y  will not suffice, with 
tlic greatest Care even, to attain the high d e g e e  of accu- 

*racy requisite for detecting such minute diff'ercnccs as are 
frequently found to occur. . These defective inodes of' op- 
eration w r c ,  however, adopted on the Norwegian Espedi- 
tion, tliere boing reason to believe from the stntenients of 
earlier observers, that sea-water could not bo preserved 
for any leiigtli of time without updergoiiig cliciiiicltl cliange, 
a supposition which, so far as my experience goes, is con- 
firmed only in tlie event of its being kept in corked vessels. 
I havu examined, for instance, .various samples of sea-witer 
that lijd been preserved for about 2 years in corked bottles, 
and found all without exception to 1i:ive widergone a clicangc 
sufticicnt to render tlicm uiifit for spccific gravity deterin- 
inntions; nliercas, on tlrc other hand, 'sea-water wliich had 
been allo\vcd to shnd otcr for tlie saine space of tiiiic in 
bottles fnrnished with ground glass stoppers, ~ r a s  not to be 
distinguislicd froni freshly drawn saniples. Tllerc is, how- 
e ~ e r ,  :i risk of loss from evaporation. tlie stoppers being 
scldoin,, if ever, tight-fittiug ; :nid to gwird against this 
so~irce of error, tlie wutor for s~lt-deteriiiiiintioiis must be 
brought hoiiie in liornietically st:nlcd glass tthcs. 

IVitIi wtter thus preserved, tlie specific gravity may 
be clcteriiiincd by 1iie;ins of Sprengcl's pycnomcter, and the 

' amount of clilorine by weighing, on tlic return of tlie EX- 
peclition, far iiioro ' acciurately than would be possible on 

I t *  



ombord ikke i fjerneste Maade vi1 kunne gj0re Regning 
paa at  epnaa, hrorhos man tillige vi1 hafe den Fordel a t  
kunne benytte directe Saltbestemmelser som Controlmiddel. 

Moi  de paa Expeditionen u d f ~ r t e  Luftbestemmelser 
vi1 ikke kunne gjores nogen vasentlig Indvending, med 
mindre man skulde anke over, at de benyttedevandprover 
ere optagrie ved Hjs lp  af Apparater, der ikke vare om- 
givne med slette Vaxmeledere, saaledes at de ved An- 
komsten til Overfladen vilde have havt Anledning til at 
antage en i Forhold til sin Luftm&ngde’ noget’ for h0i 
Temperatur. ,Denne Feilkilde kan dog ikke antages at  
haye faaet nogen vzsentlig Indflydelse i et Hav som det 
her undersogte, hvor kun et mbjjet tyndt Lag narmest 
Overfladen besidder en Temperatur af over 5”: isar  da 
Vand, der kun er svagt overmattet med Luft, meget lang- 
somt giver Slip paa den overskydende .Del. 

Det  ved Udkogningen benyttede, af Jacobsen beskreme 
Apparat er i alt Vasentligt fundet sardeles bekvemt, kun 
vilde ‘ det m i s k e  vzre hensigtsmassigt at give Lnftopsam- 
lingsrwet en noget forandret Form, hvorved man lettelig 
vilde undgaa den Vanskelighed, hvormed det nu er foy- 
bundet at overfylde Luftmangden i Eudiometret uden Tab. 

. 

board; moreover. there is the additional advantage of being 
able to test the results by direct, salt-deterininatioiis. 

As xegards the air-determinations performed on the 
Expeditioa. their general accuracy can hardly be impugned. 
True. the apparatus with which the samples of water were 
collected not having been surrounded by a non-conducting 

‘medium. they may possibly in their passage to the surface 
have assumed a temperature somewhat. too high as com- 
pared with the amount of air contained in them; bu) the 
error arising from this source cannot havo exerted anr 
material influence, since the .  tract of ocean investigated 
has but a thin stratum of water in which the temperature 
rises above 3’ ; besides, water slightly surcharged with air 
is found to part very slowly with the surplus portion. 

The boiling-apparatus devised b i  Jacobsen ’ pr?red 
very convenient ; possibly, however, the tube ‘for ,collecting 
air might be given a somewhat different form, to obviate 
the difficulty now experienced’ in transferrjng the air to 
the eudiometer without loss. 

. Orenstmnde Afbandlinger ere indsendte til Redao- 
tionscomiteen for den norske Nordhawexpeditions General- 
beretning, No. I og 11 i April 1879 og No. III i..Decem- 
ber samme Bar. 

De  i disse 3 Afhandlinger beseeme  Obserrationer 
ere, forsaavidt de ikke ere udforte ombord, anstillede i 
Professor W aages Afdeling af Universitetets chemiske La- 
boratorium i Christiania. 

Sluttelig henytter jeg, Anledningen til at udtale min 
‘Tak  til L)’Hrr Professorerne Waage og Mohn for den Bi- 
stand, de under mit Arbeiae ‘med disse Gjenstande paa 
0ere Puncter har ydet mig. 

These Memoirs were‘ sent in to the Editorial C o m ~  
mittee for the Norwegian North-Atlantic Expedition as 
follows: - Kos. I and I1 in April 1879 and No. III in 
December. 

The observations set  forth in the foiegoing Memoirs 
were, when not taken on board, instituted in Professor 
Waage’s department of the Chemical Laboratory of the 
University of Ciristiania. 

I n  conclusion, I must not omit to ‘thank Professors 
Waage and Mohn for the assistance they kindly rendered 
me, in certain respects. &en engaged on the investigation 
of the subjects treated cd in these papers. 

E r r  a t  a. 

Page 
- 

3, line 26, from top of page: for %1.4 to 32.4 - 33.6 per cept, being’ read ‘3rp.4 to 32.4, 33,O per cent being.’ , 
9, line 20, from top of page, f o i  ‘the extent to which the results basad OR t ha t  hyppoth~sis,’ etc. read ‘the slight 

- 28, line 22, from top of page, f o r  ‘soda *as added, and the whole compound’ rcnd ‘carbonate of ‘ soda was 
extent to which .Jacobsen’e reeults.’ etc. 

ailded, and the whole mixture.’ 
’ - 38, line 3, from foot of page, f o r  ‘aoda’ read ‘carbonate of soda.’ 
- 39, line 13, from foot of page, ‘soda’ read ‘carbonate of. sodi.‘ 

Translated into English by John  Hazeland. 
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fprlge Planen for Bearbejdelsen af det videnskabelige Ud- I bytte, der erhvervedes under den norske Nordhavs-Ex- 
peditions 3 Togter i Aarene.1876-78, har der i foikjellige 
Brancher i 'inden- og udenlandske Tidsskrifter vmet  leveret 
forelprbige Oversigter, der kortelig have refereret de vsesent- ' 
ligste Besultater, enten saaledes, som disse have foreligget 
efter Slutningen af hvert enkelt Togt, eller som et  sa'mlet 
Resume af dem alle. 

For de under Expeditionen erhvervede Dybvandsfiskes 
Vedkommende ere to saadanne forebbige Oversigter ud- 
komne, begge trykte i ,,Forhandlinger i Videnskabs-Selskabet 
i Christiania Aar 1878".l Af disse Oversigter, des ikke 
vare ledsagede af Figurer, udgjor denne 'General-Beret- 
ning en udfarligere, 06 i flere Henseendey suppleyet og 
corrigeret Bearbeidelse. 

Medeus Udbyttot af Evertebraterne allerede under 
de 2 brste Togter, i 1876 06 1877, viste sig at vmre 
gauske betydeligt, og frembgd Former af den stprrste l i t e r -  
esse, vaxe de samtidigt indsamlede Fiske forholdsvis && 
talljge. Dette bavde vaesentlig sin C r m d  deri, ,a t  de 
Apparater, der i de nmvnte Aw. anvendtes'til Skrabning 
eller Optagelse af Bundpr$ver, ikke vare synderlig tjenlige 
til disse Dyrs Erhvervelse. Ism var dette Tilfmldet under 
det fmrste Togt ; Undersagelserne foregik desuden dette Am 
naesten udelukkeude p a  de store Dybder i den iskolde 
Area mellem Norge og Island, hvor maaske idethole- 
taget Fiske-Faunaen er fattigere, end p a  Aere nordligere 
Localiteter, hvor Str0mningsforholdene. bovirke en rigeligere 
Adgang 'til Fvde, skjsnt Bundtemperaturen kan vmre lige- 
saa lav. Noget stprrre blev Udbyttet Sommeren 1877, da 
Undorssgelserne bleve drevne paa det noget grundere Vmd, 
dels paa Bankerne udenfor de norske Kyster, dels i Trak- 
terne at' Jan Mayen. 

C o 11 e t  t. ,,Fiske, indsamlode under den norske Nordhave- 
Expeditions 2 ferstel'ogter, 1876 og 1677". (No. 4, pp. 1-24; fore- 
draget i M@et den 22de Febr. 1878). 

C o l l e  t t. ,,Fiske fra Nordhavs-Expeditionens sidete To@ Som- 
meren 187W.-'(No. 14, pp. 1-100; foredraget i Medet d. 13deDoc. 1878). 

Collett : Fiske. Den norske Nordhavaoxpedition. 

ursuant to the resolhtion for arranging and pub- P lisliing the fruits of the Norwegian North-Atlantic Ex- 
.pedition, from voyages undertaken in the years 1876, 
1877, and 1878, preliminary papers, connected with divers 
branclps of scientiiic research, have appeared in Norse and 
foreign journals, giving a summ&y of the chief results 
attained, either progressively: as set forth at the termination 
of each separate voyage, 'or comprehensively, a i  a brief 
resunik of them all. 

The deep-sea fishes collected ou the Expedition forin 
the subjectrmatter of two such preliminary memoirs, both of 
which will be found in "ForLandlinger i Yidenskabs-Selskabet 
i Christiania Bar 1878."' These s~moptical papers - which 
were not furnished with figures - have been subjected to  a 
careful revision, and, with the aid of additional data, expanded 
into the present section of the General Report. 

For  the invertebrate animals, the res& even of the 
two &st voyages, in 1876 and 1877, proved very considerable, 

#yielding forms of the greatest interest, wliereas the number 
of fishes obtained was comparatively small. The chief reason 
of this, hoirevor, lay in the fact of the dredging-apparatus 
then employed not having been well adapted for securing 
specimens of these animals. Such showed itselflthe case 
more particularly on the first voyage; the investigations, 
too, in 1876 were carriedson almost exclusively at great depths, 
in the cold area betweenNorway and the shores of Iceland, 
where the marine fauna is less rich perhaps than iwsome locali- 
ties further n,orth, which the effect of ocean currents has secured 
a more abundant influx of food, though the temperature at 
the bottom may. be equally low. I n  the summer of 1877 the 
results were somewhat greatey, the Expeditiou ex-tending its 
investigations to shalloiver water, partly on the banks off 
the Norwagian #coast. and partly in the region adjoining 
Jan M y e n .  

C o 11 e t  t. "Fiske, indsamlcde under den norske Nordhan- 
Expeditions to ffirste Togter, 1676 og 1!77." (No. 4, pp. 1-24; read 
at Meeting held Fob. 2Znd 1878.) 

Weke ,  fro Nordhavs-Expeditionens. sidete To& Som- 
meren 1878." (No. 14, pp. 1-106; read at Meeting heldneo. 13th 1876.) 

C o l l  e t t. 

1 



2 

Xaar  intet Hensyn tages til en Del almindelige Ar- 
ter, der indsamledes paa ringe Dyb under Opholdet ved 
de norske Kyster, udgjsr Antallet af de erholdte Dybvands- 
fiske under disse 2 fsrste Bar: i 1876 1 Art (1 Individ), 
i 1877 10 h e r  (17 Individer). Uagtet. sin Faatallighed 
have disse dog indeholdt Former af ikke ubetydelig Interesse. 
Dette havde ikke alene sin'Grund deri, at de tildels stam- 
mede fra Dele af Nordhavet, der i ichthyologiskHenseende * 

vare saagodtsom ubekjendte (saaledes Trakterne omkring 
J a n  Mayen) ; men af de indsamlede Specimina fandtes Arter, 
der i det Hele vare kun lidet bekjendte, saaledes som Un- 
gerne af Lycdes  esmarkii, Coll., og af den senere som ny 
beskrevne Lyco&s frigidus; fremdeles Careproctw reinluzrdi, 
.Kr. og Onos septemtrionalis, (Coll.). Endelig var en enkelt, 
Lycodes muraena, tidligere ubeskreven. 

Da det ichthyologiske Udbytte sdedes '  under de 2 
ferste Togter havde i .det Hele varet mindre, end' pm- 
regnet, blev der under Udrustningen til det sidste Togt, i 
1878, lagt specie1 Vagt paa AnsMelsen af saadanne Appa- 
rater, der ikke blot vare skikkede til a t  ophente de for- 
skjellige Evertebrater fra de skjrste Dybder, men tillige 
kunde medbringe Dybvandsfiske, s o n  det m a t t e  antages 
heller ikke her ganske manglede, naar blot Apparaterne 
vare istand t i l  at opbringe dem. Et Trawlnet af ganske 
betydelige Dimensioner blev derfor indrettet vaesentlig til 
dette Brug, og ved en sindrig Mechanisme ombord p a  
Skibet blev Linens Spanding modereret under Skrabningen ; 
men da et Fangeapparat af denne Construction neppe med. 
Fordel kan benyttes, uden hvor Bunden er flad, og bestaar 
af Ler  eller Sand, blev dets Anvendelse i det Hele ind- 
skraenket til e t  mindre Antal Kast, hvor Bundforholdene 
tillode dette. Var Bunden stenet eller ujevn, blev Trawl- 
nettet ikke benyttet; ikke destomindre kom det flere Gange 
op senderfhnget eller knakket, naar det tilfaldigvis var 
kommen til at berere et klippefuldt Streg af Bunden; ved . 
Qn Lejlighed tabtes den hele Trawl tilligemed et  Par Tu- 
sinde F a m e  Tougvsrk. 

Denne Anvendelse af Trawlnettet paa de dertil egnede 
Localiteter kronedes med et  uventet Held. Neppe nogen- 
sinde gik Trawlen ned, uden at medbringe Fiske, under- 
.tiden blot enkelte, men oftest flere. * Den Dybde, livori 
den nedsendtes, var forskjellig, men gik lige ned til mellem 
1300 06 1400 Favne. Alddes uventet v a r  .det at &de 
SlsgtenXycodes, hvoraf hidtil, som bekjendt, et kun gmske 
indskraenket Antal Individer ere kjendte, skjant Slaegten er 

*repmsenteret ved forholdsvis ikke faa Arter, udbrodt paa 
de fleste undersplgte' Localiteter, hvor Dybden var nogen- 
lunde betydelig; d e d e s  erholdtes alene af en enkelt Art 
(A. ,frig-idus, n. sp.) ikke mindre end 15 Individer, de fleste 
fra en Dybde 'af mellem 600 og 1300 Favne, eller derover, 
og naesten alene paa Steder, hvor Vandets Temperatus gik 
ned til under Oo.  

Iatt erholdtes denne Gang af Lycoder 26 Individer, 
taplrende 6 Arter, hvoraf 3 vare tidligere ubeskrevne, og 
1 besheven under Beretningen om foregaaende Aars Togt. 

. Exclusive of a. few of the commoner forms taken at a 
trifling depth off the coast of Norway, the number of 
deep-sea fishes obtained on the two first voyages was 18, 
comprising 11 species: in 1876, '1 species (I individual), in 
1877, 10 species (17 individuals). But  this result, though 
comparatively meagre, afforded forms of very considerable 
interest, .- a circumstance to be explained not only by 
the habitat of several among them lying in tracts of the 
Northern Ocean hitherto unexplored by ichthyologists, 
certain of the species secured were likewise of rare occur- 
rence, and in themselves but little known; for instance, the 
young of Lyco&s estnarkii, Coll., and of Lycodes frigidq 
since described as a new species; moreover, careprochu rein- 
Iwrdi, %., and Onov sep te~r iond i s ,  (Coll.); finally, Lycodes 
murana, a species not previously described. 

Thus, the ichthyological results from the two first 
voyages having on the whole proved less satisfactory than 
anticipated, great importance was attached, when fitting 
out the Expedition for the final voyage, in 1878, to the 
possibility of procuring apparatus which should be adapted not 
only for securing the various species of invertebrata animals 
there met with, but also for bringing up deep-s& fishes, 
which there was reasoh to believe vould be found to occur, 
were suitable apparatus eniployed for taking them. A 
trawl-net of very considerable dimensions was therefore con- 
structed, principally with the above object in view, an ingenious 
piece of mechanism regulating from the deck of the vessel 
the strain on the line. But  fishing-apparatus of this charac- 
ter could not bowever be employed except for traversing a 
smooth bottom of clay or. sand, and its use was accordingly 
confined to some few hauls in specially favourable local- 
ities. Wheresoever the bottom proved rugged or uneven,. 
recourse was not had to the trawl-net ; but notwithstanding 
the case thus displayed to prevent accidents, i t  came up 
several times in a damaged state, with the meshes torn or 
the boom broken, having chanced to strike against some 
rocky .projection ; nay, on one occasion the entire trawl was 
lost, together with a couple of thousand fathoms of rope. 

The use of the trawl-net in localities for which it is 
adapted met with eminent and unlooked-for sucde8s. Fishes 
were brought up at well nigh every haul, sometimes indeed 
two or three only, but more frequently a larger number. 
The net was worked at various depths, the greatest to 
which it was sunk being close upon 1400 fathoms. It 
occasioned no little surprise to find the genus Lycoda, - 
of which but a very limited number of individuals are as 
yet known, notwithstanding this genus is represented com- 
paratively by a good many species, - throughout most 
of the localities investigated where the ,depth was consider- 
able; thus, for instance, 15 examples were obtained of a single 
.species (L. .frigidus, n. sp.), tho majority at depths rqging  
from 600 to upwads of E" fathoms, and almost exclusively 
in spots where the temperature of the water was below hero. 

The total number of Lycodes specimens was 25, 
comprising 6 species, 3 of which had not previously been 
described, and 1 for the first time in the Report of the 
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Denne Slsgt, der endnu h0rer til de i Mumerne aller- 
sparsoinst reprssenterede Former af den arctiske Fauna, 
synes saaledes i Virkeligheden af alle Dybvandsfiske at  vaere 
blandt de talrigste i Ishavets Dgb paa jevn Lerbund, og 
maa forekomme her i store Msengder; maaske udgjrare de 
her povednsringen for flere andre Rovfiske (Somnwsus, . 
Rajae, etc.) . p a  Grund af deres noget I t rsge Vsesen, hvilken 
sidste Egenskab det sandsynligvis vsesentlig skyldtes. at de 
saa ofte erholdtes i Trawlnettet. 

Det  sainlede Udbytte under dette sidste Aars Togt 
udgjorde ialt 33 Arter, hvoraf 6 vare nye for Videnskaben; 
af de under de 2 foregaaende Togter erhvervede 11 .Arter 
gjenfandtes de 10, hvoriblandt ogsaa den ny opstillede 
L,qco&s muraaa .  De 6 Arter, der maa ansees som tidli- 
gere ubeskrevne, ere Baja Iiyp&bwea, Liparis (Padiparis) 
badiyhii, Lycodes .frigidua, Lycoah  pallidus, Lycooks liitkaai, 
samt Rliodichthys regi7lc1, den sidstnaevnte tillige reprssen- 
terende en ny Slzegt. I n l t  liar saaledes Expeditionen bragt 
7 nye Arter (og 1 ny Slregt) for Dagen, nlle udprsgede 
Dybvandsfiske: 

Flere af de 0vrige Arter vare kun ufuldshndigt 
kjendte eller beskrewe, hvilket saaledes var Tilfseldet med 
flere af Lycoderiie. E n  Art. Onos reidiardi, (Kr,). hsvde 
aldrig vmet  tildelt endog den korteste Diagnose eller Be- 
skrivelse, men dens Bensvnelse er alone grundet pa8 en 
haandskreven Etikette, og dennes Idforelse i en Catalog. 
Flere vare ikke tidligere pkviste i den europsiske Fauna, 
men blot fundne, tildels for lsengere Tid tilbage, og blot i 
enkelte Exemplaror, ved de p~n landske  Kyster. Vi1 man 
saaledes udstrskke et Lands ellor en Landsdels faunistiske 
Omraade indtil i*  omkring 100 Kilometers Afstand fra Ky- 
sterne; kan der til Spitsbergens Fauna fsjes nssten et Dusin 
Arter, som tidligere ikke have vsret omtalte fra denne 
Ogruppe. 

Dot i 1878 unders~gte Areal omfattede Strskningen 
mellem Hammerfest og Parangerfjorden i Syd. Havet hen- 
imod Novaja Zemlja i Dst og J a n  Mayen i Vest, samt i 
Nord til Spitsbergens NordvestSpidse. 

Af de fleste Arter har jeg hos et  eller 0ere Individer 
undersprgt Ventrikelens Indhold, og til Bestemmelsen af de 
her forefundne Dyrelevninger har jeg havt en beredrillig 
H j s lp  af Prof. G. 0. Sars, hvis Navii er den bedste Ga- 
ranti for Bestemmelsernes Rigtighed. Denno Unders~rgelse 
af Mavsindholdet hm desuden havt Interesse ikke blot af 
den G b d ,  at den har giyet Bidrag til vor Kundskab om 
visse Erertebraters Udbredelse. mod Nord, men ogsm fordi 
derved er bleven constateret det ret niserkelige Factum, at 
flere af disse pelagiske Dyreformer, der vsesentlig have 
vsret  anseede for at have sit Tilhold i Overfladen, formaa 
at traenge ned .til de sbrs te  Dybder, hvorfra Dybvandsfiskene 

preceding voyage. Hence this genus, which must still be regarded 
as one of the Arctic forms most sparingly represented in 
museums, would appear to be -more numerou; than any 
other of the deep-sea fishes inhabiting the depths of the 
Polar Sea over a smooth clay bottom; and it occurs no 
doubt 'in very considerable quantities: There, perhaps, i t  
constitutes the chief food of other predatory fisbes (Sornni- 
osus, Rajce), dwing to its somewhat sluggish .movements, a 
circumstance which probably to a @eat extent accounts for 
this fish having been so often captured in the trawl-net. . 

The number of species secured on this voyage, the, 
last undertaken by the Expedition, amounted in a l l  to 33, 
6 of which proved new to science. Of the 11 species 
obtained on the two preceding voyages, 10 were again met 
with, including the new species Lycocks m u r m .  The 6 
species that must be regarded as not previously known 
are: - Raja liypcrborea, L k a r i s  batk;ybii, Lycodes .fr@dus, 
Lycoqh pdlidus,  Lycodes l u h i  and RliodicldLys i*egina, the 
last-mentioned also. representing a new genus. .The Ex- 
pedition has thus brought to light 7 new species, (and 1 
ne;, genus), all of them true forms of deep-sea fishes. 

Several of the remainin$ species were but imperfectly 
known and described; this, for instance, was the case with 
divers of the genus Lyci~dcs.  One species, 'Onos reidtardi, (Kr.), 
had not even been made the ' subject of'. the briefest diag- 
nosis or description ; its designation is traceable to a mmu- 
script label, copied into a catalogue. Several had not 
previously been shown to occur in the European fauna, 
but merely found, in some cases years ago and as solitary 
examples, on the coast of Greenland. Hence, if the area 
inhabited by the fauna of a country or region be assumed 
to extend to about 100 kilometres from its shores, we may 
add to the .fauna of Spitzbergen newly a dozen species of 

, fishes not previously mentioned as occurring off that group 
. of islands. 

The region investigated in. 1878 coiprised, southward, 
the tract between Hammerfest and the Vwangor Fjord, 
eastward and westward, the Expanse of ocean, stretching 
towards Novajjs Zemlja and Jan  Mayen, and northward, 
Chat extending to the 'northwestern extremity of Spitzbergen. 

. 

In most of the individuals I have examined the con- 
tents of the stomach,. and in determining the animal remains' 
found there; Professor G. 0. Sars, whose name is a suffi- 
cient gummtee for accuracy, has kindly favoured me with 
his rduable assistance. Moreow,  an examination of the 
stomach and its contents has proved of considerable intorest, 
not only by contributing to our knowledge of the distribu- 
tion of divers invertebrate species in northern latitudes, but 
also from its haling substantiated the very remarkqble 
fact, that several of these pelagic forms of animal life, 
whoso habitat was generally believed to be near the swface, 
possess the power of descending to the greatest depths 

1* 
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erhvervedes, og de have her vist sig at kunne opnaa en 
endog betydeligere Stgrrelse, end de, der ere 'kjendte fra 
de prvre Vandlag. M a k e  b0r d e  disse opfattes som vae- 
sentligt beboende de dybere Vandlag, men naar visse gun- 
stige Betingelser ere tilstede, formaa de ogsaa at stige op 
til Ovedaden. Til disse Dyreformer h0rer fremfor alle 
Amphipoden %misto libellula, Mandt (af Hyperidernes 
Familie), der. i' store Maengder forekommei. paa de fleste . 
Steder i Ishavet ;. denne Art udgjorde Hovedbestanddelen 
af de undersogte h t e r s  F0de, og manglede neppe ganske 
hos nogen af dem, s k j ~ n t  disse kunde tilhprre Arter, der 

.'beboede omkring 1000 Favnes Dyb, og paa Grund af .  sin 
'Legemsbygning med Vished kunde m'tages ikke at vaere 
istand til a t  have sig synderligt fra Bunden. Det samme var 
Tilfaeldet med enkelte Cdanider, og flere andre pelagiske 
Crustaceer. 

Xedenfor ineddeles en Foi-tegnelse over d e  de , Sta- 
tioner, paa hvilke Dybvandsfiske erholdtes, tilligenied det 
paa hver enkelt Station erholdte Udbytte'. 

1876.  
Station 33. Storeggen, 174 Kilom. vestenfor Aale- 

sund, Norge (63O 5' N. B., 3O 0'. 0. L. f. Gr,), 30te Juni. 
1 S c o p e l w  mdleri, (Gmel.), i Overfladen. ' 

* 1877. 
Banken udenfor !haenen, SHelgeland i 

Norge, 325 Kilom. V.S.V. for Bodi (660 41' N. B., 60 
59' 0. L.), 19de Juni. Dybden 350 Favne (640m), 
Bundtemperaturen - 0,90 C. 

1 Lyw&s frigidus, jm.. (beskreves fprrst senere). 
1 Lycodes esmurh'$ Coll. 
1 IjjC0d.e~ muraena, n. sp. 

Station 164. Banken udenfor Lofoten, Norge, 117 
m o m .  vestenfor Rsst (6S0 21' .N. B., loo 40' 0. L.), 
29de Juni. Dybden 457 Favne (836"). Bundtemperatu- 
Ten - 0,7O C. Bunden graa Sandler. ' 

I ~ycoc7,ecr f+dus, jun. Peskreves farst senere). 

Rmt ,  Lofoten (67". 31' N. B., 1 2 0  12'. 0. La), 26de 
Juni. 50-150 Favne (1O0-28Om). . Bundtemperaturen 
+ 50 C. Bunden Sandbund. 

Station 124. 

Bunden Ler. 

. 

' I  

1 on05 Sf@W&CWd&, (con.). 
1 Glyptoqldua cymglossus, (Lin.). 

Station 483. &vet nordvest for Lofoten, 354 
Kilom. fia Land (690 59' N. B., 60 15' 0. L.), 5te Juli. 
I Ovedaden. 

4 Sebaefes marinus, (Lh.), Yngel. 

En Del almindelige Former, optagne fra ringe Dyb under Op- 
holdet ved de norske Kyster, ere ikke naermere omtalte. 

in which deep-sea fishes were met with, where they 
attain even a larger *size than those taken in the upper 
strata of the water. All of these forms should, per- 
haps, be regarded as occurring chiefly at great depths, 
but gifted with the faculty of ascending, under certain 
'favourable conditions, to the surface. Among such forms 
must be ranked above all the Amphipod Thembto libellula, 
Mandt (of the family JIyper&); which is found in 
enormous quantities in .most parts of the Polar Sea; 
this animal had constituted the chief food of the species 
examined, and traces of its presence were probably not 
altogether wanting in any one .of the examples, though 
belonging even to species that occur at a depth of about 1000 
fathoms, and which from their bodily structure ma% with' 
certainty be assumed not to  ascend far from the bottom. 
Such, too, was the case with the Calanids and other species. ' 

.. . . . .. 

List. of stations at which deep-sea fishes were taken, 
together with a specification of the results for each station.' 

1876.  
Station 33. - ,Storeggen, 174 kilom. west of Aale- 

sund, Norway oat. 63" 5' N., long. 3" 0' E.), 30th June. 
1 Swpelus midler i ,  (Gmel.); at the surface. 

187'7. 
Station 124. - The bank off Trsnen, Holgeland 

in Norway, 325 kilom. WSW. of Bod0 (lat. 66O 41' N., 
long. 60 59' E.), 19th June;  depth 350 fathoms (640m); 
temperature at bottom '- 0.90 C.; clay bottom. 

1 Lywdes ,fr@ilw, jun. (not described till later). 
1 Lywdes esmarkii, Coll. 
1 Lycodes murma, n. sp. 

Station 164. - The bank off the Lofoten Islands, 
Norway, 117 kilom. west of E0st (lat. 68O 21' N., long. loo 
40' E.), 29th June;  depth 457 'fathoms (836"); temperature 
at bottom - 0.70 C.; bottom: grey sablous clay. 

1 Lywdes ,fr+us, jun. (not described till later), 

Rmt, Lofoten 'Islands oat. 67O 31' N., long, 120 12' 
E.), 26th June;  deptli 50-150 fathoms (1O0-28Om); 
temperature at bottom + 5 O  C.; sandy bottom, 

1 .Oms septemtriomiis, (COIL). 
1 G1;yptowpIdus ynoglossua, (Lin.). 

- Station 183. - The open sea, north-west of the 
Lofoten Islands, 354 kilom. from land (lat. 690 59' N.,, 
long. G o  15' E.), 5th July; at the surface. 

4 &husks mrinue, (Lin.); fry. 

The commoner form's obtained at a trifling depth off theelfor- 
wegian coast are nok included in this report. 
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Station 223. 0stsiden af J an  Mayen (700 54' N. 
B., 8 0  24' V.L.), lste August. Dybden 70 Favne(128"). 
Bundtemperaturen - 0.G0 C. Bunden sort (vulkansk) 
Sand og Ler. 

1 lcelus lumatus, Kr. 
1 Triglops piye l i i ,  Reinh. 

Station 224 . Ostsiden af Jan M y e n  '(70° 5l'N,.B., 
8 0  20' V. L.), lste August. ' Dybden 95 F a m e  (174m). 
Bundtemperaturen - O,G O C. Bunden sort (vulkansk) 
Sand og Ler. , 

1 Icelus luzrnat~ls, Kr. 

Station 237. Sydsiden af Jan  Mayen (700 41' N. B., 
1 0 0  10' V. L,), 3di.e August. Dybden 263 Fame (481") 
Bundteinperaturen 2 0,3O C!. Bunden grovt Grus 'og 
Smaastene, ism af Lava. 

1 Yi*iglops ping&, Beidi. ' 

1 Curepoctus reinlmrdi, Kr. 
1 Gyrnntlis viridis, (Fabr.). 

Station 248. Havet vestenfor .Lofoten, 364 Kilom. 
fra Land (67O 56,5' N. B., 4 0  11' 0. L.), 8de August, .I 
Overfladen. 

1 &has&s tnarinzu. (Lin.), Yngel. 

1878. 
Station ,261. Tanafjord i 0strFinmarken (700 47,5' 

N. B., 28O 30' 0.'L.), 25de Juni. Dybden 127 Fame 
(232"). Bundtemperatiiren + 2,8O C. Buiiden Mudder 
~g Ler. 

5 Ruju radiuta, Donov. 
2 Sebasteb mahnus; Fin.). 
1 Glyptocepldus cynoglossus, (Lin.). 
G ll@poyhssoideu plattwoides, (Fabr.). 

Station 262. Havet mstenfor Vard0, 63 Kilom. fra 
Land (70° 36' N:B., 32O 35' 0. L.), 27db Juni. Dyb- 
den 148 Fame (271"'). Bundtemperatwen -+. 1,90 C. 
Bundon Ler. . 

'I Cmtri&*~nicl&ys uncinatw, (Reinb.). 

Statioh 275. &vet .@stenfor Beeren Eiland, 360 
Kilom. fia Land (740 8' N, B., 31° 12' 0. Le), 2den Juli. 
Dybden 147 Favne (269"). Bundtemperaturen - (440 C. 
Bunden grprnligt Ler. 

1 Sebavtes marinus, (Lin.). 
3 C&&lerrnicldL,ys wncinacUs, (Reinh.), 

Station 286. Havot sydvest for Beeren Eiland, 
215 Kilom. fra Land (72O 57' N. B., 140 32' 0. Le), 6te 
Juli. Dybden 447 Favne (817 m). Bundtemperaturen 
- O,80 C. Bnnden grmgrent Ler. 

18 Sebastes marinus, (Lin.), . Yngel, i Overfladen. 
1 P l a t y s o d l d i y s .  Aippoglossoicles, (Wahlb.). 

Station 223. - Eastern shore of Jan  Mayen (1st. 
70° 54' N., long. 8 0  24' W.), 1st August; depth 70 fathoms 
(128"); temperature at bottom - 0.60 C.; bottom: black 
(volcanic) sand and clay. 

1 Icelus luzimtus, Kr. 
. 1 T ? l o p s  pingelii, Keinh. 

Station 224. - Eastern, shore of Jan Mayen (lat. 
700 51' N., long: 8O 20' W.), 1st August; depth 95 fathoms 
(174");. temperature at bottom - 0.60 C.; bottqm: black 
(volcanic) sand and clay. 

1 lcelus luntntus, Kr. 

Station 237. - Southern shore of J an  &fayen (lat. 
70° 41' N., 16ng. loo 10' W.), 3rd August; depth 26.3 
fathoms (481 ") ; temperature at bottom - 0.3 O C.; bottom : 
coarse sand and shingle, consisting to a great extent of lava. 

I Y+iqhps pingelii, Reinh. 
1 Careproctw reidtnrdi, Kr. 
1 Gymwlis viridis,. (Fabr.). 

Station 248. -,The open sea, west of the Lofoten 
Islands, 364 kilom. from land Qat. G7O 56,5' S., long 4O 
11' E.), 8th August; at the 'surface. 

1 Sohastes marinits, p in . )  ; fry-specimen. 

1878. 
Station 261. - The Tana Fjord, East Finmark 

oat. 70° 47,5' N., long. 28O 30' E.), 25th June;  depth 127 
fathoms (232'"); temperature at bottom + 2,8O C.; bottom: 
mud and clay. 

5.  Raja radiata, Donov. 
2 Sebastes muiinuu, (Lin.). 
1 G1,yptocepludus cynoglossw, (Lin.). 
6 Jlippogloss0idt.s platessoidq (Fabr.). 

Station 262. - The open sea, east of. Vard0, 63 
kilom. from land oat. 70° 36' N., long. 320 35' E,), 27th 
June;  dopth 148 fathoms (2711); temperature at bottom + 
1.90 C.; bottom: clay. 

1 Ci.nlr&*nicldbys uncinnhq, (Reinh.). 

. Station 275. - The open sea, east of Beeren Eiland, 
360 'kilom. from land oat. 74O 8', long. 31° 12' E.), 2nd 
July; depth 147 fathoms (269"); temperature at bottom 
- 0.4O C.; .bottom: greenish clay. 

1 Selastes m.u?*inus, (Lin.). 
3 %eniridermic?diys unci7Mhts, (Reinh.). 

Station 286. - The open sea, south-west of Beeren 
Eiland, 215 kilom. from land (lat. 720 57' N., long. 14O 
32' E.), 6th July; depth 447 fathoms (349"); tamperature at 
bottom - 0.8O C.; bottom: grey-peen sand,, 

18 Sebastes marinus, (Lin.), fry; at the surface. 
1 Pl&ysona&hthys luppoglossokhs, (Wahlb.). 
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Station 290. Havet midt mellem Beeren Eiland og 
Bammerfest, 216 Kilom. ,fra Land (720 27' N. B., 20° 51' 
0. L.) 7de Juli. Dybden 191 Favne(349"). Bundtempe- 
raturen + 3,50 C.. Bunden sandholdigt Ler. 

4 &ntridewnichdiys icncinatus, (Reinh.). 
1 Cot tundus  ~ n h o p s ,  Col.1. 

Station 295. Havet vestenfor Hammerfest, 453 
Kilom. fra Land ( 7 1 0  59' N. B., 110 PO' 0. L.), 14de 
Juli. Dybden 11 10 F a m e  (2030"). Bundtemperaturen 
- 1 , 3 0  C. Bunden Biloculina-Ler. 

5 '@codes ,fr&idus, n. sp. 
3 S c g e l m  miiut"pi, (Gmel.). 

Station 297. Havet midt mellem Nordcap, J a n  
Mayen og Spitsbergen, 465 Kilometer fia naermeste Land 
(720 36' N. B., 5 0  12' 0. L.), lGde Juli. Dybden 1280 
Favne (2341"). Bundtemperaturen - 1,4O C. Bunden 
gulbrun Hiloculina-Ler. 

1 RliodicWiys qaegina, n. gen. & sp. 

Station 303. Havet vestenfor Beeren Eiland, 450 
Kilom. fra Land (750 12' N. B., 30 2' 0. L.), 19de Juli. 
Dybden 1200 Favne (2198"). Bundtemperaturen - 1,60 
C. Bunden brunt Ler. 

1 Lycodes .frigidus, Coll. 

Station 312. Havet vestenfor Beeren Eiland, 108 
Kilom. fra Land (740 54' N. B., 140 53' 0. L.), 22de Juli. 
Dybden 658 Favne (1203"). Bundtemperaturen - 1,20 C. 
Bunden brunt og grent Lor. 

1 L+aT.is bathybii, n. sp. 
2 Careproctus reinllardi, Kr. 
2 Onos re idurdi ,  p.) * 1 

1 fijcodps muraena, Coll. 
5 Lycod4?s ,f9.iyidus7 Coll. 

Station 323. Havet midt mellem Nordcap og Beeren 
Eiland, 180 Elom.  fra Land (720 53,5' N. B., 210 51'0. 
L.), 30te Juli. Dybden 233 Favne (408"). Bundtempe- 
raturen + 1,5O C. Bunden brungrmt ,Ler. 

1 Cientri&r~n;Cliiliys uncidus, (Reinh.). 
1 Agonus decagonus, Schn. 
1 Hippoglossoides pla@ssoides, (Fabr.). * 

Station 326. Havet midt mellem Spitsbergen og 
Beeren Eiland, 105 Kilom. fra Land (750 31' N. B., 
170 50' 0.' Le), 3die August. Dybden 123 Favne (225m). 
Bundtemperaturen f 1 , G O  C. Bunden merkt Ler. 

1 Raja radiata, Donov. 
2 Sehastee wariAa, Gin.). 
3 Centridermd~iliys uncinatus, (Reinh.). 
6 Agonus decagonus, Schn. 
1 Gadus saida,. Lefiech. 
15 Hippoglossoides p~atessoides, (Fabr.). 

Station 290. - The open sea, midway between 
Beeren Eiland and Hammerfest, 216 kilom. from land 
cat. 700 27' N., long. 200 51' E.), 7th July; depth 191 
fathoms (349"); temperature at bottom + 3.50 C.; bob 
tdm: sabulous clay. 

4 . Ceniridermic?~t?iys uncinatus, (Reinh .) . 
1 Cottunadus mimops, Coll. 

Station 295. - The open sea, west of Hammerfest, 
453 kilom. from land (lat. 7 1 0  59' N., long. 1 1 0  40' E.), 
14th July; depth 1110 fathoms (2030m); temperature at 
bottom - 1.3" C.; bottom: biloculina-clay. 

5 Lyco&s ,frzi$u.s, Coll. 
3 Scopelus mulleri, (Gmel.). 

Station 297. - The open sea, midway between the 
North Cape, J an  Mayen and Spitzbergen, 465 kilom. from 
land Qat. 720 36' N., long. 5 0  12"E.), 16th July; depth 
1280 fathoms (2341"); temperature at bottom - 1.4O C.; 
bottom : yellowish brown hhculina-clay. 

1 R?rodic?d?iays regiwi, n. gen. & sp. 

Station 303. 1 The open sea, west of Beeren 
Eiland, 450 kilom, from land oat. 75O 12' N., long. 3O 2' 
E.), 19th July; depth 1200 fathoms (2195"); temperature 
at bottom - 1.6O C.; bottom: brown clay. 

1 .Lycodes frigidus, Coll. 

Station 312. - The open sea, west of Beeren 
Eiland, 108 kilom. from 'land Qat. 74O 54' N., long. 140 
53' E.), 22nd July; depth 658 fathoms (1203"); tempera- 
ture at bottom - 1.2O C.; bottom: brown and green clay. 

1 Liparis  bdliyybii, n. sp. 
2 Careproctws reinhardi, Kr. 
2 Onos reidiardi, (Kr.). 
1 'Lycodes murma, Coll. 
5 Lycodes frigidus, Coll. 

Station 323. - The open sea, midway between the 
North Cape and Beeren Eiland, 180 kilom. from land 
@at. 72O 53', 5'' N., long. 3 1 0  81' E.), 30th July; depth 
223 fathoms (408"); tempfkature at bottom'+ 1.5O C.; 
bottom : brownish grey clay. 

1 Centri&rmicllthys uncinatus, (Reinh.). 
1 Agonus decagonus, Schn. 
1 Hippogbssoides platessoides, (Fabr.). 

Station 326. - The open sea, midway between 
Spitzbergen and Beeren Eiland, 105 kilom. from. land 
(lat. 76O 31' N., long. 17' 50' E.), 3rd August; depth 
123 fathoms (225"); temperature at bottom + 1.60 C.; 
bottom: dark clay. 

1 'Baja radiata, Donov. 
2 Sebasks marinus, (Lin.). 
3 Centridmmiclithys unncinacuS, (ICeinh.). 
6 Agonus decagonus, Schn. 
1 Gadus saida, Lepech. . 
15 H+pogloss&des pla.kssoides, (Fabr.). 
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Station 338. Udenfor Sydcap, Spitsbergen (760 22' 
N. B., 170 13' 0. L.), Gte August. Dybden 146 Favne 
(267"). Bundtemperaturen - 1 , l o  C. Bunden Stenbund. 

1. Agolaus &caghru, Schn. 

Station 353. Havet vestenfor Isfjorden, Vest-Spits- 
bergen, ,230 Kilom. fra Land (77O 59' N. B., 50 10' 0. 
Le), lode August. Dybden 1333. Favne (2438 "). Bund- 
temperaturon - 1,40 C. Bunden Biloculina-Ler og Smaa- 
stene. 

3 Lycodes ,fr2$idws, Coll. 

Station 362. Havet' iestenfor Norsk-Derne, Nord- 
vest-Spitsbergen, 115 Kilom. fra Land (790 59' N. B., 
5 0  40' 0. Le),  14de August. Dybden 459 F a m e  (€339"). 
Bundtempepturen - 1 , O 0  C. Bunden blaagrdt Ler. 

1 Raja hyperborea, n. sp. 
2 Raja radiata, Donov. . 
1 C'ottunculas microps, Coll. 
2 Lsycodes esmarkii, Coll. 
1 Lycodes liltkeni, n. sp. 
1 Lycodes palliduu, n. sp, 
2 Lycodes muraena, Coll. 

Station 363. Havet v&tenfor Norsk-0erne, Nord- 
vest-Spitsbergen, GO Kilom. fra Land (800 :3' N. B., 8 0  28' 
0. L,), 14de August. Dybden 260 Favne (475m). Bund- 
temperaturen + 1,l0 C. Bunden Blader. 

1 Agonus decngonus, Schn. 
1 CotCunculus microps, Coll. 

1 Lycodes esmurkii, Coll. 

1 Lycohs  sevninudus, Reinh. 

Norsk-Berne, NordvestrSpitsbergen (79 0 51' N. B., 11 0 

1 Lycodes ,fYi4JidUS, Coll. 

1 Lycodes pallidus, Coll. 

45' 0. Le), 15de August. Dybden ubetydelig. 

1 ~ ' ~ t t u s  scorpius, Lin. 
3 Lipariv lineah?, (Lopech.). 
1 Gadus sa&, Lepech. 
3 Gyinnelis vividis, (Fabr.). 

Station 366. Magdalenebay: Nord-Spitsbergen (79 0 

35' N. B., 110 17' 0. L,), 17de August. Dybden37-61 
Favne(75-llP). Bundtemperat. fra - 0,20 indtil - 2,lO C. 
Bunden inprrkgraat Lor med lesrevne Alger og Smaasten. 
- 1 Ielw lutna~us, Kr. 

1 T~+iglops pingelii, Reinh. 
8 Gymnacan th  piStiU@m, (Pall.). 
1 Liparis lineatus, (Lepech.). 

. 1 Lumpmus maculatus, (Fries). 
4 Lurnpmus medius, Reinh. 
1 Lumpazls lampetraefom?iis, (Wdb.). 
72 Gadus saida, Lepecb. 

Station 338. Off the South Cape, Spitzbergen 
(lat. 76O 22' N., long. 1 7 0  13' E,), Gth August; depth 
146 fatlioins (2G71n); temperature at bottom - 1 . 1 0  C.; 
rocky bottom. 

1 dgonus &cagonus., Sclin. 

Station 353. - The open sea, 'west of the' Isfjord, 
western coast of Spitzbergen, 230 kilom. from land Qat. 
770 59' N., long. 50 10' E.), 10th August; depth 1333 
fathoms (2438"); temperature at bottom - 1.40 C.; bot- 
tom : hiloculina-clay and shingle. 

3 .Lyc&s ,frigidus, Coll. 

Station 362. - The open sea, west of the Norsk 
Islands, nqrth-western coast of Spitzbergen, 115 kilom. 
from land (lat. 790 59' N., long. 5 O  40' E,), 14thAugust; 
depth 459 fathoms (839");, temperature at bottom - 1.00 
C.; bottom :. bluish grey clay. 

1 Raja liyperborea, n. sp. 
2 Raja radiata, Donov. 
1 attunmius ,microps, coli. 
2 Lycodes esmarkii, Coll. 
1 Lycodes lutkeni, n. sp. 

, 1 Lycodes pallidus, n. sp. 
2 Lycodes muraw, Coll. 

Station 363. - The open sen, west of the Norsk 
Islands, north-western coast of Spitzbergen, 60 kilom. from 
land Qat. 800 3' N., long. 8 0  28' E.), 14th August; depth 
260 fathoms (475"); temperature at bottom + 1.10  C.; bot- 
tom: blue clay. 
. 1 Agonus decagonus, Schn. 

1 ~ o t c u n c u l u ~  rnimops, COU. 
1 zyCaleS,fTi4Jiduu1 Coll. 
1 Lycales esmarkii, Coll. 
1 Lyco&s pallidus, Coll. 
1 Lycodes seminidus, Reinh. 

Norsk Islands, north-western coast of Spitzbergen 
(lat. 790 51' N., long. 1l0 45' E.), 15th August; depth 
trifling. 

1 Goths Scorpius (Lin.). 
3 LipaTis linmtu.~, (Lepech.). 
1 G a d w  sa&, Lepech. 
3' Gymnelis vidis,  (Fabr.). 

Station 366. - Magddena Bay, north coast of 
Spitzbergen (lat. 790 35' N., long. 11O.17' E.), 17th Au- 
bust; depth37--61 fathoas(75-112m); temperature at bottom 
as low as - 2.10 C.; bottom: dark-grey clay and shingle. 

1 Icelua hamatus, Kr. . 
1 %&s' piydii, (Rei&.). 
8 Gymkzqznfhuu pGtiUiger, (Pall.). 
1 Liparis lineatus, (Lepech.). 
1 Lampenus maculacus, (Fries). 
4 L u n p n u s  medius, Reinh. 
1 Lampaus lampetrTfwuiis, (Wdb.). 
72 Gadus'saida, Lepech. 
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Isfjorden, Vest-Spitsbergen '(78O 9' N. B., 14O 12' 
Bund- 0. L.), 19de August.. Dybden 129 Fame (236"). 

, temperaturen + 1,2O C. Bunden Stenbund. 
1 Wdmicrotrems spinosus, (MU,). 

Station 374. Advent Bay, Isfjorden, Vest-Spits- 
bergen (780 16' N. B., 15O 38' 0. L.), 22de August. 
Dybden GO Fame (110."). Bundtemperaturen + 0,70 C. 
Bunden mplrkt Ler. 

3 .Lumpenus medius, Reinh. 

Det samlede Antal har saaledes tilhplrt fpllgende 32 
I .  . Arter: 

Rajidae. 
Raja Iiyp&ea, n. s p  1878. 
1808. 

&bastes marinus, (Lih.) 1766. 

C o t t u d i u  micrgs,  Coll. 1874. Cothis scorpius, Lin. 
1766. fqmnacudius pistilliger, (Pall.) 1811. Cen- 
tridmmiclrfiys uncz*ndus, (Reinh.) 1833-34. Idus 
hamatus, Kr. 1844. . Ili.&lqs pingelii, Reinh. 1838. . 

Agonus o h & p n q  Schxi. 1801. 

Eumicrotremus sp'nosus, (Miill.) 1776. 

L i p a k  l i nkab ,  (Lepech.)' 1774. 
n. sp. 1878. 

Lwhpenus medius, Reinh. 1838. Lumpenus macula- 
tus, (Fries) 1837. Lumpenus lampetvaefomis, (Wahlb.) 

Baju Tadiata, Donov. 

Saorpaenidse. 

Cottidee. 

rggonidae. 

Cyclopteridw . 
Liparididee . 

Liparb bathybil; 
Oareproctus rddmrdi,  Kr. 1862. 

Blennildae. 

. . 1792. 
L yoodidae. 

., ~ n ~ w h e c n n a r k i i ,  Coli. im. hcocies  ,fri+dus, n. sp. 
1878. Lycodes 1&cmi, n. sp. 1880. Lycoo?es p a L  
lidus; n. sp. 1878. : L y d s  seminudtts, Reinh. 1838. 
Ljcodes muraenu, n. sp. 1878. Gymnelis viridis, 
(Fabr.) 1780. 

Gadus saicZa, Lepech, 1774. 
MS. 1855. 

Platynomuticktliye J~ippoglossoia!e~, Pahlb.)  1792. Hippo- 
. gLos80i&m pLaievsoides, (Fabi.) 1780. Glyptocqhalus 

Uadidm. 
On08 reid.&&, (Kr.) 

Oms eeptemtrionalie, (CoU.). 1874. 
Pleuronectidae. . .  

cynoglossus, (Lin,) 1766. . .  
Ophidifdae. 

Soopelidae. 
BlwdkWiys regina, n. gen. & sp. 1878. . 
SkopeZua miillmi, (Gmel.) i 788. 

The Isfjord, western coast of Spitzbergen (lat. 78O 9' 
N., long. 140 12' E.), 19th August; depth 129 fathoms 
(236"); tempmature at bottom + 1 . 2 0  C.; bottom rocky. 

1 E u m i c ~ * o t ~ m ~ ~  spinosus, (Miill.). 

Station 374. - Advent Bay, west coast of Spitz- 
bergen oat. 780.16' N., long. 150 38' E.), 22nd August; 
depth GO fathoms (11Om); temperature at bottom + 0.70 
C.; bottom: dark clay. 

3 Lumpenus medius, Reinh. 

The individuals collected on the Expedition comprised 
accordingly the following species, 32 in n q b e r :  - 
Rej ib .  

Raja liypei*borea, n. sp; ,1878. Raja radiata, Donov. 
. 1808. 

Soorpaenidb. 

Cdttidae. 
Sebnstes inarinzis, (Lin.) 1.766. 

Cottuncliluv ~nic?qm, Coll. 1874. Cothul swrpius, Lin. 
1766, Gynznncaidws pistilliger, (Pall.) 1811. Cen- 
triih*~ni&hyv imncinatas, (Reinh.) 1833-34. Iielus 
hamatus: ,Rr. 1844. Triglopa pingelii, Reinh. 1838. 

Agoirus &~~agonus~ Schn. 1801. 

Eumiwotreinutl spinosus, (Mull.), 1776. , 

Lipa1.k lineatus, (Lepech.) 1774. Lip&s batk;ybii, 
n. sp. 1878. 

Lutnp&us niediua, Reinh.. 1838. .Lumpenus macula- 
tus, (Fries) 1837. Lumpenus lam.pelrEfomzis, (Wahlb.) 
1792. 

Lycodes es?iiurkii, Coll. 1874. Lycodes ,fr;Sidus,s n. sp. 
1878. Lyco&s lzitkeni,' n. sp. 1880. . Lycodes paG 
lidus, n. sp. 1878. Lycodes vkninudtur, ,Reinh. 1838. 

*Lyco&s inuravza, n. wp: 1.878. Gymnelia viridb, 

Agonidee. 

Cyolopteridee. 

. Liparididae. * '  

Carepoetus ~einhardi, Kr. 1862. 
Blenniidm. 

Lyoodidee. 

' . (Fabr.) 1380.. 
Gadidse. 

Gadzu sui&, Lepech. 1774, Oiws reidiardi, (Kr,) 

Pleuronectidse. .* 

Platysol~iatic7it3iyv l+pogEosnoiaka, (Wahlb.) 1792. I l i p t  
$OSSO&R plafeasoides, (FaGr.) 1780. Glyploypld? 
cynoglosaus, (Lin.) 1766. 

Rhorl~ldiy q-egina,'n. gen. & sp. 1878. 

scopetu8 ?uii&?ri, (Gmel.) '1788. 

. MS. 1855. Onos~sg~i~rionccZis;  (Coll.) 1874. 

O p h i d i i b .  

Is cop elidee . 
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A- Falaeichthyes, 
S u bo rd . PI ag i osto m ata. 

Fam. Rajidae. 
Gen. Raja, Lin. 

1. Raja hyperborea, Coll. 1878 (n. sp.). 

Syst. Nat. ed. 12, tom. 1, p. 394 (17GG). 

' Dybde. 

Temp. paa B U ~ C ~ L  

Bundcn. 

Datirin. 

Anta1 Individer. 

P1. I., fig. 1-2. 

Baja IiypeTborea, Coll. Forh. Vid. Selsk. Chra. 1878, No. 14, 1). 7. 

- - 
459 Favno (830m). 

- 1,oo c. 
B l a a p a t  Ler. 

14de August 1878. 

1 Ind. (en Han). 

-- 

Diagn. Snuden tilspidset, af ?nidcEels h n g d e ;  Snude- 
spidsens Afstand f ra  Ojet udgjm ikke fuldt det dobbelte af 
Interorbitalrummets Bredde. Lqmet noget bredere, end dets 
Lcengde f ra  Snudapidsm til &den af de accessoriske Bene- 
rationsorganer. l&alen forlwldsvis kort, indeholdes 3 Bange 
i Totalhgdoa. Tmderne (laos Hatanen) spidse og slanke, 
danne e' Overkjmen omtrent 36, i Underkjcevm 42 Tver- 
rcekker. Oversiden WTU, sawat bekhdt med starre Torne; 
Unclersidm er glut. De stsrre Rygtorne ere .6 i Antal; 
Haletornene, der dannc en enlce2t Rceklce, ere 17. Melhn 
de .2 Dorsaler sidder en liden Torn. Farven oventi1 insrkt 
graabrun, Undersicha lvid med store, latwalt-symmetriske 
Felter af Oversidens Fame. 

Looalit. fra Nordh.-Exped. Havet ve'stenfor Nord- 
Spitsbergen. 

I Stat. 362. 

I 115 Kilom. V. h'orskgerne, 
Spitaborgen. Ueliggenlied. 

Udmaalinger. 
TotaUaengdd (Han) , . . . . . . . . . . 5l8lnm 
Legemets Langde til Spidsen af Hjaelpegenita- 

lierne . . , . . . . . . , , . . 390 - 
Den uorske Nordllavsoxpedition. Collett: Fiske. ' 

A-. Palaeichthyes, 
S u bo rd. PI ag i osto m ata. 

Fam. Rajidae, 
Gen. Raja, Lin. 

Syst. Nat. ed. 12, tom. 1, p. 390 (176G). ' 

1. Raja hyperborea, Coll. 1878' (n. sp.). 

P1. I. fig. 1-2. 

8aja hyperborea, boll. Forh. Vid. Selsk. Chra. 1878, NO. 14, p. 7. 

Diagnosis. - Snoutpointed, of moderate length; dkdance 
from end of snout to the orbit not quzte double the width of 
the interorbital space. The transverse dimneter of the disk 
smmulzat greater than its length frmn the maout to the ter- 
mination of the accessory sexual appendages. The tail cona- 
paratively short, on&hird of the total length. Teeth (in the 
male) sha+ and sbader, abmd 36 transverse rows in the 
upper and 42 in the lower jaw. T h e  upper surface rough, 
and armed z&h spines; u n & ~  surface smootlt. !l'he larger 
dorsal spiQes are 6 in number; the tail is fulut.iShe& 
with 17, in a single row; and a anall spine occurs between 
the 2 dorsal fins. T h e  colour of the upper surface is a 
dark greyish brown, that of the undw plain white, witla 
large, laterally-symmetrkal brown patches. 

Looality (North Atl. Exped.): - The open sea, west 
of the northorn coast of Spitzbergen. 

I .  &tat. 3 6 2  1 11:) Kilom. W. of the Norsk Islands, 
Exuct local it^. Spitzbergel;. 

Depth. I 450 Fathoms (839m). 

Tn,rp. at Bottonr. I - 1.00 c. 
Botton1. I Bluish-poy Clay. 

14th August 1878. I 1, Iudiv. (a male). 

Date. 

Nuril. of Spccitii. 

Measurements. s 

Total length -(male) . , . . . : . . , . . 518*'ln 
Length of body to the termination of the acces- 

sory sexual appendages , . . . . . , 390 - 
2 .  
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Stsrste Bredde mellem Pectoralernes Spidse . . 
Halens Lzengde . . . . . . . . . . . .  
Snudespidsen til @jets Forrand . . . . . . .  
Bredden mellem 0jnene . . . . . . . . .  
Snudespidsen til Pectoralens Spidse (Legemets for- 

reste Profil-Linie) . . . . . . . . . .  
Pectordspidsen til Ventralens bagre Spidse (Lege- 

mets bagre Profil-Linie) . . . . . . .  
Hjzelpegenitaliernes Langde . . . . . . . .  
Snudespidsen til Fhseborene . . . . . . . .  
Afstanden mellem Nacseborene . . . . . . .  
Bredden af Mundspalten . . . . . . . . .  
Ventralernes Grundlinie . . . . . . . . .  
Ventralernes stsrste Lzengde . . . . . . . . .  
Halens Bredde ved Roden . . . . . . . .  
Halens Bredde ved Begyndelsen af lste Dorsal . 
Halens Hfijde ved Roden . . . . . . . . .  
Halens Hsjde ved Begyndelsen af ls te  Dorsal . '  . 
Fra Dorsalernes .Begyndelse til Halespidsen i . . 
ls te  Dorsals Grundlinie . . . . . . . . .  
ls te  Dorsals Hsjde . . . . . . . . . . .  
Bden Dorsals Grundlinie . . . . . . . . .  
Bden Dorsals Hsjde . . . . . . . . . . . .  
0jets  Lzengdediameter . . . . . . . . . .  
Tverdiameter af Spiracula . . . . . . . . .  

Bredden mellem lste Gjtjsllespalte paa hver Side . 
Snudespidsen til lste Gjallespalte . . . . . .  

405 mm 
168 - 
90 - 
49 - 

305 - 
175 - 
48 - 
77 - 
64 - 
66 - 
86 - 

110 - 
26 - 
15 - 
12 - 
5 -  

69 - 
19 - 
16 - 
21 - 
13 - 
14 - 
11 - 

148 - 
110 - 

Beekrivelse. Legei?hsbygizing. Snuden er tilspidset, 
dog ikke sardeles uddragen; dens Langde indtil 0 je ts  
forreste Rand er knapt dobbelt saa stor, som Pandens 
Bredde mellem 0jnene. 

Legemets stsrste Bredde mellem Pectoralernes Spidse 
er stfirre, end Legemets Lengde fra Snudespidsen til Enden 
af Hjzelpegenitalieme. Legemets forreste Profillinie er 
nssten ret  indtil i Hsjde med Kjzeverne; derpaa er den 
noget concav, indtil ud mod Spidsen af Pectorderne, der 
paa hver Side dame  en temmelig afrundet Vinkel. Lege- 
mets bagre Profillinie, der kun har noget over den forreste 
Linies halve Lsngde, er nzesten ret, kun i sit bagre Hjsrne 
noget Ltfrundet, og idethele parallel nied den modsatte forreste 
Linie, sadedes at Legemet ntjssten danner e t  Parallelogram. 

Halen or paa Undersiden fuldkommon flad, men har 
oventil afrundede Sider; den er dog idethele flsdtrykt, idet 
Bredden overalt er betydelig stsrre, end Hfijden.(ved goden 
dobbelt, ved Begyndelsen af lste Dorsal tredobbelt starre). 
En distinct afsat Hudfold lsber langs Halens hele Lzngde 
paa hver Side af Underfladen. I Forhold til Legemet er 
Halen kort, idet den blot udgj0r 1 Trediedel af .Total- 
laengden. 

D e  accessoriske Generationsorgmer ere hos det one- 
ste undersogte Individ ikke saerdeles lange; deres Laengde 
omtrent lig Pandens Bredde mellem 0jnene, 

* Tsnderne ere forholdsvis lange og spinkle, med sar- 
deles liden Grundfla.de. Sandsynligvis har dog Hunnen 
kortere, og ved Grunden bredere Tender. I hver Kjave- 
halvdel findes oventil 18, nedentil 21 Tverrzekker, sadedes 

Greatest distance between the pectorals . , . . 
Length of tail . . . . . . . . . . . . .  
From point of snout to the eye. 
Interorbital space. . . . . . . . . . . .  
From point of snout to tho extremity of the pec- 

. toral fin . . . . . . . . . . . .  
From the extremity of the pectoral fin to thepos- 

terior extremity of the ventral . . , , 

Length of sexual appendages . . . . . . . .  
Distance between the nostrils. . . . . . . .  
Width of mouth . . . . . . . . . . . .  
Ventrals at base . . . . . . . . . . . .  
Breadth of tail at b q e .  . . . . . . . . .  
Breadth of tail at commencement of first dorsal fin 
Depth of tail at base . . . . . . . . . .  
Depth of tail a t  commencement of first dorsal fin 
From the first dorsal to the tip of the ta i l .  , . 
First dorsal a t  base . . . . . . . . . . .  
Height of first dorsal . . . . . . . . . .  
Second dorsal at base . . . . . . . . . .  
Height of second dorsal . . . . . . . . .  

. . . . . .  

From point of snout tb nostrils . .  . . . .  

Extreme length of ventrds . . . . . . . .  

Longitudinal diameter of orbit . . . . . . .  
Transverse diameter of spiracles . . . . . . .  
From point of snout to first branchial aperture , 

Width between' first branchial aperture on each side 

405 mm 
168 - '  

90 - 
49 - 

305 - 

175 - 
48 - 
77 - 
64 - 
66 - 
86 - 

110 - 
26 - 
15 - 
12 - 
5 -  

59 - 
19 - 
15 - 
21 - 
13 - 
14 - 
11 - 
48 - 
10 - 

' Description. Strzldzcre of the Body. - The snout ter- 
minatqs in a point, without however being greatly produced. 
Length from tip to the anterior margin of the orbit a trifle 
less than twice the interorbital space. 

The diameter of the disk across the pectorals exceeds 
the distance from the point of the snout to the termination 
of the sexual appendages. The anterior fieo margin almost 
straight up to the jams ; from thence slightly concave to the 
tips of the pectorals, the extreme lateral angle of each being 
rather convex. The posterior free margin, but little more 
than half the length of the anterior marginal line, is almost 
straight - the hindmost part only being slightly convex - 
and running as it does nearly paitillel to the anterior margin, 
the disk closely resembles a rhomboid. 

The under surface of the tail is perfectly flat, tho 
sides of the upper are rounded; its general appearance is 
depressed, the breadth greatly exceeding the vertical thick- 
ness (at the origin twice, a t  the commencement of the first 
dorsal three times as great). A cutaneous flap, distisctly 
developed, extends along the entire length of the tail on 
each side of the under surface. Tail short in proportion 
to the body, being only one-third of the total length. 

The accessory sexual appendages are not particularly 
long in the specimen examined, their length being about 
equal to the width of the interorbital space, 

The teeth are comparatively long and slender, and 
exceedingly narrow a t  the base. Probably the females have 
shorter teeth with broader bases. Tho upper jaw is fur- 
nished with 18, the lower with 21 transverse r o w  in each 
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ialt Tverraekker. Mundspaltens Bredde udgjprr ikke 
.fuldt Halvdelen af Afstanden fra Snudespidsen til lste 
Gj aellespal te . 

Den forreste af de 5 Gjaellespalter ligger i en Afstand 
fra Mundvinkelen, der ointreut er lig dens egen Afstand 
fra den bagerste Gjaellespalte. 

Spiracula or  forholdsvis vid, idet dets Tverdiameter er 
omtrent lig den ubedskkede Del af 0 je t ;  det er stillet ikke 
skmat bagenfor dette, men fuldkommen tvers mod 0jets 
Laengdediameter . 

Ventralerne have henimod Spidsen et  dybt 
Indsnit, der forti1 lader frit et  kegleformigt, noget udspsr- 
rotpar t i ,  der dog er af forholdsvis ringere Hojde, idet det 
blot udgjrzrr Halvdelen af den hele Finnes' Grundlinie, eller 
omtrent Trediedelen af Finnens hele Lsngde til den bagre 
Spidse. 

ls te  Dorsal begynder i en Afstand fra Halespidsen, 
der indeholdes 25/G Gange i Halens hele Laengde. Dens 
Grundlinie er ubetydelig storro, end dens Hojde; den bagre 
Spidse er noget tilspidset, og den lodrette Bagand lidt 
concav. 

%den Dorsal er adskilt fra lste gjennem et ubetyde- 
ligt Mellemrum (opfyldt af en mindre Torn'). Den er lavere, 
end lste Dorsal, idet Hprjden er kun lidt over Halvdelen 
af Grundlinien. Dens bagre Spidse er s tsrkt  nedadbojet, 
dog tilspidseh, saaledes, a t  dens lodrette Bagrand er tern-' 
melig kort. 

En Antydning til en Caudal findes i Form af en 
kort og la;., vertical Hudflig, der rager ubetydeligt uden- 
for Halespidsen, og har paa Halespidsens .Underside en 
kort Kj0l. 

Htidens Beklcedning. Oversiden er ru, samt tildels 
beklsdt med stgrre Torne; Undersiden er glat. 

De  s t ~ r r e  Tome findes blot 1) over Rjnepe, 2) paa 
Skulderpartiet, samt 3) midt nedad Ryggen ogHalen ; de ere 
alle riflede fra Grunden udad mod Spidsen, der er yderst 
skarp, og noget bagudb0jet; de ere ikke synderlig hraje, 
undtagen paa Halens ovre Del. Deres sanilede Antal er 
hos det undersggte Indirid 37. 

Djentornene ere ialt G i Antal, og danno pas hver 
&do en fuldkommen ret Linie @estaaenc\e af 3 Torne) 
indenfor Bjeranden, saaledes, at Afstanden mellem begge 
Linier bliver mindre, end Pandens Breddo mellgm Bjnene. 
lste Torn er stillet foran. 2den bagenfor fljets gvre Rand, 
3die umiddelbart bagenfor Spiracula. lste Torn ligger i 
en Afstarld fra Snudespidsen, der omtrent er dobbelt saa 
Stor, som Rsekkernes indbyrdes Afstand; lste og 3die Torn 
dame med de tilsvarende i den modsatte b k k e  et ne- 
sten fuldkomment Qvadrd  

Skulderpartiet bsrer  i Midten en Rekke af 3, og 
p a  hver Side en Rskke  af 2, tilsammen 7 Torne. Side- 
tornone sidde tzttere sammen, end Midtraekkons Torne. og 
have idethele samme Afstand indbytdes, som mellem 2den 
O g  3die 0jentorn (14""), eller noget over en 0jendiameter. 
Den begersteTorn i Midtrskken danner med den bagerste 
Torn i hver af Sideraekkerne en nsi ten t e t  Linie. Afstan- 
den mellem lste og 3die Torn i Midtrskken er nssten saa 

Fiizizerne. 

half, the total number of transverse series being thus +I. 
Widtli of mouth not quite equal to half the distance from 
point of snout to first branchial aperture. 

The forenlost of the five branchial apertures is about 
the same distance fiom the angle of the inouth as i t  is 
from the hindmost aperture. 

The spiracles are comparatively large, their transverse 
diameter being nearly equal to the width of the uncovered 
portion of the eye ; their position is not oblique, but strictly 
vertical to the longitudinal diameter of the orbit. 

R71.s. - Towards their extremity, the rentrals are distin- 
guished by a deep incision, exposing to  view a cuneiform 
and somewhat expanded part, the height of wl+cli however 
is inconsiderable, boing not more than half of the base 
of the fin, and but one-third of its entire length to the 
posterior extremity. 

The first dorsal commences at a distance from the 
tip of the tail which is to the entire length of the tail 
as 1 to 25/6;  basal line a trifle longer than the vertical 
height ; posterior extremity pointed, posterior perpendicular. 
margin slightly concave. 

Second dorsal nearly contiguous to first, the intor- 
vening space being occupied by a diminutive spine. Height 
less than that of the first dorsal, hardly exceeding half . 
the length of the basal line ; the posterior extremity directod 
downwards and terminating in a point; the posterior per- 
pendicular margin is consequently somewhat short. 

Caudal fin rudimentary, having the appearance of a ver- 
tical ineinbraneous lappet, furnished on the under surface 
of the extremity of the tail with a keel-shaped ridge, project- 
ing but slightly beyond the t i p  

Amnature of the skin. - Upper surface rough and 
partially studded with powerful spines ; under surface smooth. 

The l q g e  spines occur: - 1) above the eyes; 2) on 
the humeral region; 3) along the mesial line of the disk 
a d  the central ridge of the tail. All the spines are grooved 
from the base up to the point, which is exceedingly sharp 
and slightly hooked; the longest are in the row on the upper 
part of the tail. Total number in the specimen examined 37. 

The spines about the eyes are G in number, 
arranged in twd lines, perfectly straight (three spinos in 
each), one on either side within the margin of the eye, 
making the distanco betweon them a trifle less than the 
width of the interorbital space. The first spine is placed 
before, the second above the upper margin of the eye, the 
third immediately behind the spiracles. Distance of first 
spine from point of snout about double that between the 
rows; the first and third spines form with the correspond- 
ing spines on the opposite side an almost perfect square. 

The humeral region is furnished with 7 spines. a 
row of 3 dong the dorsal ridge and 2 on either side. The 
lateral spines are more closely set than those disposed along 
the mesial line, their relative distance being nearly equal to 
that between the second and third spines ili the series 
above the eyes (14""), or slightly exceeding the longitudinal 
diameter of the eye. The hindmost spine in the central 
series is almost in a line with the hindmost spine in each 

1' 
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stor, som mellem lsto og 3die Ojentorn; noget storre er 
derimod Afstanden melleni Midtrekken og hver af Side- 
rakkerne. 

Rygtornene ere 6 i Antal, der danne en enkelt Rakke, 
hvori Mellemrummet mellem hver Torn liar omtrent samme 
Lsngde, som mellem lste og 2den Torn i 0jenrskkerne 
(25mm), eller mellem lste og 2den Torn i Skulderpartiets 
Midtrskke. Rygtornenes Rskke  ophorer et kort Stykke 
foran Halen. 

Haletornene danne en enkelt Rskke, bestaaende af 
17 Torne, der stLm tzettere sammen, end Rygtornene, og 
tiltage i StQrrelse indtil den Gte, men aftage derefter indtil 
den sidste, der er ganske liden og sidder k t  ind til lste 
Dorsal. Rskken begynder i nogen Afstand fra sidste 
Rygtorn. Endelig findes en liden Torn mellem, de 2 Dor- 
saler, den 18de. 

Hele Oversiden er forovrigt ru  af sardeles smaa og 
spidse Smaatorne, der intetsteds naa tilnsrmelsesvis den 
samme Strai~else, som de storre Torne. Dog er et Par t i  
langs Legemets forreste Siderand (omtrent ret udenfor 0 j -  
nene) beklsdt med noget storre Torne, end de ~vr ige  
Smaatorne; disse ud&jplre de for Hannerne ejendommelige 
,,Kardetorne" (curmines nauris, ifdge Fries). Ligeledes 
findes enkelte noget lsngere Torne langs Midten af Snuden. 
Glat er blot den bagre Rand af Pectoralerne, hele Ten- 
tralerne, samt et Stykke af Ryggens Sider op imod $kul- 
derpartiets Sidetorne. 

Hele Undersiden af saavel Legemet, som Halen, er 
fuldkommen glat. 

slimporer. P'aa bestenite Steder af Oversiden, samt 
over den forreste Del af Legemets Underside findes Rsk-  
ker af Slimporer, der idethele ere symmetrisk stillede paa 
hver Side af Legemets Midtlinie. PaaOversiden findes en 
Rskke  af omtr. 20 Porer, der strskker sig fra Spiracula 
hen under Idjet, og gam derfra omtrent i ret Linie ud 
mod Snuden; denne &kke 10ber parallelt med den til- 
svarende paa den anden Side. Fra Skulderbeltet udgaa 
endvidere 2 noget lsngere Rskker, der efter et noget buet 
LOb udmunde noget nedenfor Pectoralens Sidevinkel; en 
kortere tredie lplber parallelt med Legemets bagre sfrun- 
dede Hjsrne. Endelig lober paa hver Side af Ryglinienen 
Rskke, der fortsstter sig uafbiudt langs Halens Overside 
til Halespidsen. . 

Paa Skivens Underside findes tdrige lsengere og 
kbrtere %kker, men clisse ere her tilsyneladende mindre 
ordnede. Paa hele Legemets bagre Del sees her ingen Porer ; 
paa den forreste lplber en lang REkke parallelt med Side- 
randen; kortere Raekker lprbe fra hver Mundvige hen mod 
Snudespidsen, og andre kortere Rskker  findes bagenfor 
Mundspdten. 

Furveiz er paa Oversiden temmelig jevnt morkt graa- 
brun, medens Undersiden er hvid med store symmetriske 
Pletter og Felter af Oversidens Farve. Paa Oversiden ere 
Pectoralerne og Ventralerne ism markt farvede ud mod 

of the lateral rows. The distance between the first and 
third spines in the central series nearly equals that between 
the first and third spines above the eyes; the distance be- 
tween the central series and each of. the lateral rows is 
somewhat greater. ' 

The dorsal spines are G in number, arranged in a 
single row, the distance between each spine being about 
equal to that between the first and second spines in the 
series above the eyes (2smm), or between the first and 
second spines in the central humeral row. This series ter- 
minates in close proximity to the tail. 

The caudal spines, numbering 17, extend in a single 
row; they are more closely set than the dorsal spines, 
increasing in size down to. the sixth; at this point they 
gradually decrease, the terminal spine being quite diminutive 
and close to the first dorsal fin. The caudal row commen- 
ces at some distance from the terminal dorsal spine. A 
small spine, the eighteenth. occurs between the two dorsals. 

The whole of the upper surface is rough, being 
everywhere studded with minute spines and denticles, 
none of mhicli attain to a size approaching that of the 
large spines. Part of the anterior lateral margin of the 
disk (almost directly in front of the eyes) is however fur- 
nished with spinules somewhat larger than the other denticles ; 
a few spines of greater length occur too along the ridge 

The only smooth parts are the posterior 
margin of the pectorals, the entire surface of the vontrals, 
and a strip of skin extending along the sides of the back 
up towards the lateral 'spines in the humeral region. 

The whole of the under surface, both of the body 
and of the tail, is perfectly smooth. 

Mucous pores. - On certain parts of the upper 
surface, and the anterior part of the lower, are numerous 
series of mucous pores, for the most part symmetrically 
arranged on either side pf the mesial line. On the upper 
surface.occurs a series of about 20 pores, extending from 
the spiracle to the eye, and from thence, nearly in '4. 
straight line, towards the snout; this series runs parallel 
to the corresponding series on the opposite side. Two 
series of somewhat greater length issue from the humeral 
zone, and, after a slightly inflected course, terminate a 
little below the lateral angle of the pectoral fin; a third 
and shorter series runs parallel to the' posterior convex 
angle of the disk. On either side of the mesial line a 
series extends uninterruptedly to the tip of the tail. 

.Numerous'series of greater or less extent occur too 
on the under surface, their arrangement, however, , being 
apparently less regular. On the posterior part of the disk 

'pores are nowhere visible here,' on the anterior division 
a long row runs parallel t o  the lateral margin; several 
shorter series extend from each angle of the mouth towards 
the point of the snout, and short series also occur behind 
the mouth. 

Coloration. - Upper surface almost uniformly dark 
greyish brown; under surface plain white, relieved with 
large symmetrical spots and patches. Upper surface of 
pectoral's and ventrals darkest along the edges approximate 

'of the snout. 
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Randen, hvor Undersidens Felt af s a m m  Farve strader til. 
Ereindoles er Snudespidsen merrkt brunsort, ligesoin Hovedets 
hele forreste Band. Paa Undersiden have de rnrarkfarvede 
Partier og den livide Bundfarve ombent ligestor Udstrsk- 
ning. Disse farvede Felter gaa hen iinodRmden af Lege- 
met @os det i nogen Tid paa Spiritus opbevarede Exem- 
plar) over til nssten brunsort. Ingen af disse Felter 
overskrider Bugeiis Midtlinie. 

Deres Udstrskning hos det forhmdenvsrende Indi- 
vid kan kortelig beskrives paa ferlgende Maade. Et stort 
sort Felt udbreder sig over den ydre Del af Pectoralen; 
fm Pectoralvinkelen fortsztter dette 'sig langs hele den 
forreste Profilrand (men blot unlidclelbart i solve Itanden), 
lige hen til Snudespidsen. Bagtil forener detto Felt sig 
med et sterrre Parti af samme Farve, der skyder sig op 
paa Bugens M e r .  Foran Mundspalten findes intet fwvet 
.Parti (uncltagen Banden af Snuden) ; men inellem Gjaelle- 
spalterne findes en inindre Sainling runde, tildels sammen- 
flydendo Pletter. Ventralerne have, ligesom Pectoralerne, 
brunsorte Rande ; de accessoriske G enerationsorgmer ere lige- 
ledes paa Undersiden sbrte, hvilken Farve udbreder sig til 
en starre Plet foran deres Rod. Hele Halens Underside 

Sandsynligris vi1 denne Fmvefordeling vise sig noget 
ensfarvet sort, 

varierende hos Individerne. 

Fsde. Ventrikelen var fuldproppet d Crustaceer og 
Piske. Den vssentligste Del bestod af omkr. 50 kjampe- 
lnsssige Individer sf Tlmiisto libellula, tildels endnu ganske 
hele; fremdeles Stykker af den i 1874 af Buchhob i ,,2te' 
I)eutsche ;\70rdpolarfalut'6 beskrevne sniuktfarvede Decapode 
flymenodora glacialis 1. 

Fiskene vwe 3 i Antal, hvoraf idetmindste de 2 vme 
Lycoder. Den stgrste af dem havde on Totallzengde af 
1 8 5 m m ,  og en Horedlsngde af 41 "Im ; den yderste Halespids 
manglede, ligesom Huden og de fleste Finnestranler, saa- 
ledes, at Individet ikke lod sig med Sikkerhed bestemme; 
1nen paa Grund af Tandbggningens Styrke, de lange og 
brede Pectoraler, saint dot itore Hoved, kan dot inaaske 
henfares under L. l i i t lmi .  Den anden Unge af en 
h c o h  var  sbrkere  angeben af Fordcrjelsen, o$ gmiske 
~~bestemmelig ; af et tredio Individ fandtes blot Rygaden 
i Behold, og denno kan ligoledes have tilhert en ung 
%codes. 

Udbredelse. Hidtil er blot kjendt det eneste, oven- 
for boskrovne Individ, en Han, optaget omtrent under 800 
N. B. i Havet vestenfor Kord-Spitsbergen; dette er tillige 
dot. nordligste Punkt paa Jorden, hvor denne Sl%@ hidtil 
har vmret bemaerket. 

'Paaif?iaZ gc'acjaliu, Buchhob 1874 ; Hyniefiodorn glacialie, G. 0. SWS 
1877. 

to the similarly coloured patch on the under surface. Es- 
trcmity of the shout, too, and the entire anterior margin 
of the head dark-brown, approaching to black. On the 
under surface, the space occupied by the dark portions of 
the skin and the wliite of the ground is about 'equal in 
extent. The dark symmetricd patches deepen. in colour 
as they approach the margin of the disk, almost to a 
brownish black; none of them cross the central abdominal line. 

Their distribution in the example obtained may be 
briefly described as follows. A large black patch occurs on 
the lateral inargin of the pectorals; from the angle of the 
pectorals i t  extends along the anterior line of the margin 
of the body (at the extreme edge however only) to the tip 
of the snout. Behind, this patch unites with 'nnothes, 
similarly coloured, running up the sides of tho belly. 
Anterior to the cleft of the mouth the skin is uniformly 
white, save the margin of the snout; between the branchial 
apertures occur a sinall cluster of round spots, seine of 
which are confluent. Edges of veiitrals brownish black 
like those of pectorals ; the accessory sexual appendages 
on the under surface black, this colour expanding to a 
large spot opposite their base. Under surface of tail 
entirely black. 

This distribution of colour will probably be found to 
vary in different individuals. 

Food. - The stomach was full of crustaceans and 
divers fishes. The principal part of the contents con'sisted 
of about 50 enormous exaiiples of the Hyperoid Themisto 
libellula, several of them quite enthe; and of fragments 
of the Decapod Hywmzodol.~ glacialisl, dkscribed in 1874, 
by Buchholz, in "Zweite Deutsche Nordpolarfahrt." 

The fishes were 3 in number, of which two at  least 
were Lycodes. Total length of the largest 185mm; length of 
head 4lnVn; the tip of the tail, the whole of the skin, and 
most of the fin-rays were gone; hence this individud could 
not with certainty be determined; but the structure of the 
teeth however, the great length and breadth of the pectoral 
fins, and tho size of the head gave reason to regard it as 
an example of L. Eiitkeni, afterwards described. Another 
young Lycoda was wholly indeterminablo, being in still a more 
advanced stago of' the digostive process; of tho third, the 
vortobral columii only remained - not improbably, too, 
that of a young L y c o h .  

Dietribution. - The only example hitherto met with 
is the male specimen now described; taken in lat. about 800 
N., at sen, west of the northern coast of Spitzbergen, the most 
northerly locality, too, in which this genus is yet known 
to occur. 

' Pasipha8 glncialis, Buchholz 1874 ; Hyiiietaodorn glacialis, G. 0. SWS 
1877. 
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Temp.paa Buuden. 

Bunden. 

Datum. . 

Antal Indirider. 

2. Raja radiata, Donov. 1.808. 
i h j b  fuUonica, Fabr. Fauna Groenl. No. 87, p. 125 (1780). 
Raja radiata, Donor. Nat. Hist. Brit. Fish., vol. 5, tab. 114 (1808). 

Localit. fia Nor&.-Exp. Tanafjord i Finmarken, 
samt Havet mellem Beeren Eiland og Spitsbergen. 

- 1.00 c.  - .+ 2.8' c. + 1.G' C. - 
Ler. . hldrkt Ler. Hlaagraat Ler. 

- 
25de Jun i  1876. 3die Bug. lS78. 14do Aug. 1878. - - - 

h Indiv. 1 yngre Ind. 2 yngre Ind. 

- I &at. 261. I Stat. 32G. I Stat. 362. 
~ -1 Tanafjord, I 105 Kilom. N. 

Beziggeniled' Finmarken. Beeren Eiland. 

459 Fame 
Dybde.. -I (232"). I (225"). I . ( 8 3 0 9  . 

123 Fame 127 Fame 

Alm. Bemwxkninger. Ingen Forskjel kunde opdages 
mellem Indjviderne fra disse Localiteter, og a.ndre fm Nor- 
ges sydlige Fjorde. Antallet af de lange Tome nedad 
Ryggen fra Skulderpartiet til Dorsalerne varierede mellem 
12 og 14. 

Yed en tidligere Lejlighed' har jeg gjort opmarksom 
paa, at naar der i Diagnoserne for denne Art opgives, 
at den mangler Torn mellein de 2 Dorsaler, er dette unaj- 
agtigt, idet et ikke ubetydeligt Antal IndiPider besidde en 
saadan, medens vistnok Flertallet inangler den. Blandt et 
stort A d a 1  Individer, som jeg i 1876 og 1878 hayde Lej- 
lighed til at undersoge i Porsangerfjorden i Finmarken, 
havde idetmindste en Fjerdepart en saadan Torn mellem 
Dorsalerne. Af de under Nordhavs-Expeditionen erholdte 
8 Individer fandtes denne Torn ogsaa netop hos de 2. 

Fade. I Ventrikelen af et af Individerne fra Tana- 
fjorden fandtes flere Amphipoder, hvoriblandt kunde nogen- 
lunde sikkert kjendes Ar te ime,A~myx lageaa, Kr., og Ace  
TOS phyllonyx, (M. Sars). 

Udbredelse. Raja rad&xta har en starse geographisk 
Udbredelse, end nogen anden af de europsiske Aster, og 
forekommer lige fra de engelske Kyster gjennein Nordsaen 
og Kattegat til den sydlige Del af Osters~en, fremdeles 
langs hele Norges Vestkyst op til Finmarken! i hvis Fjorde 
den er yderst talrig; derfra gaar den i Ishavet op til 
Spitsbergen, hTor den hidindtil , ikke var i&taget, men 
hvor den forekommer ligo op til de nordligste Dele? ligesom 
den  gjennem Faber er kjendt fra Island. Endelig opfprres 
den og beskrives allerede af Fabricius i 1780 fraGronland 
under N a n  af Raja ficllonica (Fauna Groenl. No. 87). 
Ted  de amerikauske Kyster gaar den mod Syd idetmindste 
til New-England under 400 N. B. 

2. Raja radiata, Donov. 1808. 
t Raja fuZZonica, Fabr. Fauna Groenl. No. 87, p. 125 (1780.) 
Raja radiata, Donov. Nat. Hist. Brit. Fish., vol. 5, tab. 114 (1808). 

Locality (North Atl. Exped.) : - The Tana Fjord, in 
Finmark, and the sea between Beeren Eiland and Spitzbergen. 

I Stat. 261. I &at. 320. I Stat. 362.' 

I Exact Locality. 

1 127Fathoms 1 123Fathoms I 430 Fathoms 
(232 "). (22:)m). (83P). Depth. 

Temp. at Bottoai. I + 2.6' C .  I + 1.60 C. I - 1.0' c. 

Date. 123th June 1878.1 3rd Bug. 1878. Ilfitli Aug. 1878. 

Nunib. of Specim.1 5 Indiv. t Indiv. (young). 2 Indiv. (young). . I I 
General Remarks. - No difference could be detected 

between the individuals taken in these localities and speci- 
mens obtained from the southern fjords of Korway. The 
number of long spines extending 'down the dorsal ridge 
was from 12 to 14, 

On a former occasion' I called attention to  the 
fact that, contrary to the diagnosis of this species given 
by some ichthyologists, a spine between the two dorsals 
does occur in a considerable number of individuals, though 
wanting in most. Opportunity was afforded me in 1876 
and 1878 of examining numerous 'individuals from the 
Porsanger Fjord, in Finmark, and one-fourth had a 
spine between the dorsals. Of the 8 examples obtained 
on the North Atlantic Expedition, this' spine occurred 
in 2. 

Food. - I n  the stomach of one of the specimens 
from the Tana Fjord were divers Amphipods, amongst 
which Anonyx lus9ena, Kr., and Aceros phyllonyx, (M. Sars), 
could alone be determined with comparative certainty. 

Distribution. - Raja radiata (Starry Ray) has a 
wider geographical range than any otlier of the European 

. species; 'it is met with on the 'British coast, in the North 
Sea, the Cattegat, and the South-Baltic; along the entire 
lirle of the goast df Norway, as far north as Finmark, 
being exceedingly numerous in the fjords of that province; 
from thence its range extends to the Arctic Ocean rn far 
north as Spitzbergen (where it had not previously been 
observed); according to Faber, it occurs, too, on the 
coast of Iceland ; and the species was mentioned and described 
(as Raja fullmica) by Fabricius, as far back as 1780, 
among the fishes of Greenland. The range of this species 
on the North American coast certainly extends as far south 
as the New England States, in 1at. 400 N. 

1 Forh. Vid. Selek. Chra. 1879, No. 1, p. 103. 

- 

Forh. Vid. Selsk.. Chra. 1879, Xo. 1, p. 105, 



H, Teleostei- 

Stat. 183. Stat. 248. Stat. 286. Stat. 261. -- 
Bel+ 354 Kil. 364 Kil. 215 Kil. TanaFor- 
uenhd. NV. den, 

Lofoten. V*Lofoten BeerenEil. marken. 

Su bord. Acan tho p teryg ii. 

- 
Stat. 275. Stat. 320. 

3(joKi1,0. 10,,Kil.s, 
BecrenEil. Spihb. 

Fam. Scorpaenidae.' 
Gen. Sebastes, Cuv. , 

RQgne Animal, 6d. 2, tom. 2, p. IOG (1829). 

3. Sebastes marinus, @in.) 1766. 

P1. I, Fig. 3-4. 

Perca nzarina, Lin. Byst. Xat. cd. 12, tom. 1, p. 483 (17GG). 
PWca norvegica, Ascan. IC. Rcr. Nat. pt. 2, p. 7, tab. 10 (1772). 
nolocent- norvegicers, IJacCp. Hist. Poiss., tom. 4, p. 327 (1789). 
HoZocentl~ sanguinms, Fabcr, h'eturg. Fische 131. p. 120 (1829): 
Se6astc8 norvegicw, Cuv. B Val. Hist. Nat. Poisa., tom. 4, p. 327 (1829). 
Sebastes W W ~ ~ W ,  Liitk. Vid. Ned. Naturh. Foren. Kbhvn. 187G, p. 358 

(1870). 

.- 
Temp. at 
Bottom. 

I)OldO?Il .  

Date* 

+ 8.7O C. f 10.2°c. f 7.2' c. -f-2.8' C. - 0.4O C:+ l . G o  C. 

Clay. GreenClay DarkClay. 

5th J u l y  8th hug.  Gth July 3rd Aug. 2nd July 3rd Aug. 
1677. 1877. 1878. 1678. 1S7R. 1878. 

I . 

-- 

Forplantning etc. Pm flare Stationer erlioldtes, 
S a v e l  under 2det, som 3 d i O  Rars To@, Yngel-Individer 
svprrnmonde om i Vandskorpen midt ude p a  Havet, og i 
Qn Afstand fra naermeste Land, der kunde gm OP til lien- 
h o d  400 Kilom. De erholdtes altid blot i det fine Over- 
fladenet, blandede mcd forskjellige pelagiske Crustaceor Og 
Mohskyngel, og drev;! ajensynlig om mod Strammen fra 
den e m  Del af Havet til den anden. , Da de gjenhgne 
Gang0 bleve trufne under de s a m e  Forholde, og paa vidt 
ahkilte Localiteter, h n n o  de ikke antages at vmre komne 

-Me Teleostei, 
Subord. Acanthopterygii. 

Fam. Scorpaenidae. . 

Gen. Sebastes, Cuv. 
RZgno Animal, 6d. 2, tom. 2, p. 1GG (1820). 

' 3. Sebastes marinus, (Lin.) .1766. 

P1. I, fig. 3-4. 

Perm tira~itma, Lin. S p t .  Nat. cd. 12, tom. 1, p. 413 (17Gtl). 
Pewa aorvegica, Ascan. IC. Iter. Nat. pt. 2, p. 7, tab. 16 (1772). 

'11OlOCelLt77~4 ~rorvcgimcs, Lncdp. Hist. Poiss., tom. 4, p. 390 (1780). 
Hobcenhw sanguimw, Fabcr, Naturg. Fischc 191. 11. 126 (1820). 
8cfiastes norveginur, Cuv. % Val. Hist. Xnt.  Poiss., tom. 4, p. 327 (1829). 
ScBastes srarinua, IJutk. Vid. axed. Nnturh. Foren. Kbhvn. 1876, p. 358 

( 1870). 

Locality (North Atl. Exped.) : - The open sea, west of 
Bceren Eiland a d  Spitzborgen (fry); the Tam Fjord in Fin- 
mark; and the expanse of ocoan stretcliing between Beeron 
Eiland 'and Spitzbergcn (young examples). 

I Stat. 183. Stat. 248. Stat. 286 Stat. 261. Stat. 275 Stat. 326. I I I I__.___ I 

Propagation of Species ~ C C .  - At several stations 
on the two last voyages fry-specimens were taken at the I 

surface of the water in mid-ocean, S O I ~ Q  newly 400 kilom. 
from lmd. They were invariably captured in the sur- 
face-net, togethey with divers pelagic crustaceans and fry 
of molluscs, and evidently drifted with tho current from 
ono part of the sea to the other, Having been PO- 
poatedly observed in localities widely distant under . fire- 
cisely similax circumstances, this peculiarity of occurrrence 
can hardly be explained as the result of accident done, 
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tilfieldigt under disse Omgivelser, men maaske tOr man 
slutte. a t  denne Art, i Lighed med adskillige andre Dyb- 
randsformer, tilbringer de frarste Perioder af sit L i r  i de 
0rre Vandlag. 

Ved .en tidligere Lejlighed has jeg berart', at S. 
marinus (ligesom S. viviparus) fplder levende Unger, der i 
Gydnings0jeblikket befinde sig omtrent paa sainme lidet 
udriklede Standpunkt, som det allerede gjennem Krrayer 
har varet bekjendt hos den sidstnaeynte, mindre ArtZ, Yn- 
gelens Totallcengde i udstrakt Stilling hos S. inariiazls er i 
Gydningsrajeblikket omtrent Gnlm; de ere dog strax istand 
til a t  svprmme om, og fgre et selvstsndigt Liv. 

Yngletiden falder ved de norske Kyster i V'aarmaane- 
deime, i Regelen fra Midten af April til Midten sf Maj, 
medens S. viviparus neppe normalt yngler for i Juli eller 
August. Dog erholdes ogsaa af S. masinus gydefErclige 
Exemplarer endnu langt ud paa Somineren; under Gyd- 
ningstiden findes Individerne sjeldnere paa ringere Dyb, 
end 100 Favne, men de fleste gyde sandsynligvis paa langt 
stgrre Dybder. Naar den gydefaerdige Fisk ' faaes op i 
Baaden, rinder ofte en Del af Yngelen ud af sig selv, og 
flere Fiskere have iagttaget, a t  den levende Yngel svprmmer 
livligt om i Vandet i Bunden af Baaden; det sainme 
kan man iagttage, om man opfanger' den udrindende Yngel 
i et Osekar. 

Efter Gydningen maa saaledes Yngelen antages a t  
s0ge op i de h0jere Vandlag, og fprrst naar de have naaet 
en Laengde af omkring 50-GOmm, og faaet Farve og den 
roxne Fisks alinindelige Udseende, sprge de atter ned paa 
Dybet. 

Antallet af R o e  hos et  noget storre Individ' (550mm) 
anslaar jeg til mellem 100,000 og l5OjO0O St. (Til Sam- 
menligning kan anf0res: a t  jeg hos et Individ af S. viviparus 
med en Totall. af omtr. 3OOmm fandt blot omkr. 18--20,OOOS6.) 

Hos de mindste af de under Expeditionen erholdte 
Individer (&a Stat. 183), hvis Totall. var 9 , ~ " ' ~ ,  var hele 
Legemets Dorsal- og Ventralside endnu omhyllet af Em- 
bryonalhinden ; Finnestraalerne vare alene i Caudslen tyde- 
lige, meh manglede i de ovrige Finner ; Ventralerne rare neppe 
antydede. De 2 parallele Kamme paa Baghovedet vare 
endnu ikke fremkomne, hvorimod Tcenderne pna Praeoper- 
culum vare tydeligt afsatte. 

Hos sndre fra samme Station, hvis Totxll. var 12mm, 
Tare Straalerne antydede i Pectoralen, ligesom Analens 
Pigstraaler, medens Dorsalen endnu udgjor en sammenhsn- 
gende Membran uden Straaler. Nakkekammen var nu ansat, 
og endte bagtil med en dobbelt Torn. 

Hos det stgrste Yngel-Individ (Stat. 248): hvis To- 
tallsngde var 19mm, i a r e  alle Winner og deres Straaler 

J Forh. Vid. Selsk. Chra. 18i!), No. 1, 11. 7. 
2 Nogen Distinction mellem de '2 Former kan saaledes ikke hentes 

fra ,dette Forhold, hvorfor hTa\.net zicipmus ikke er synderligt be- 
teguende. 

and the species may, perhaps, in common with other deep- 
sea forms, pass the earliest stages of its existence in the 
upper strata of the sea. 

On a former occasion' I alluded to the fact, that S. 
inarisaus as well as S. &n$ams brings forth its young alive ; 
they are produced however at the same low stage of devel- 
opment that Krgyer has already pointed out as characteri- 
sing at  birth those of the latter and smaller species.'! 
Total length of the fry of S. nzarinzcs extended in a straiglit 
line a t  moment. of birth about GVnm; they are, however. 
immediately able to swim and provide for themselves. 

Off the Norwegian c o s t  the spawning-season is in the 
spring months, and generally extends from the middle of April 
to the middle of May; S. viwz$amis, on the contrary, does not, 
as a rule, produce its young earlier than July or August. 
Examples of S. nzurinzls with fully developed ova are, how- 
ever, occasionally met yith late in summer. During the 
season in which they bring forth. individuals are seldom 
taken at a depth less than 100 fathoms, the greater part 
probably produce their young in far greater depths. When 
a fish in that stage is taken. mature fry will fi-equeiitly 
drop out; and fishermen have - observed fry swimming 
friskly about in the water a t  the bottom of the boat, 
which they will continue to do if transferred to a scoop 
for egaiiiin a t' 1011. 

It thus appears that the fry of this species rise 
towards the surface shortly, or perhaps immediately. after 
they are produced. choosing for their haunts the upper 
strata of the sea, and do not descend to any considerable 
.depth till they have attained a length of about 50-GOmm and 
are of the colour, form, and general appearance of the adult fish. 

' The number of ova in a large. full-grown indi- 
vidual (total length 55Omni>. may be coinputed at froin 
100.000 to 150,000 (in an example of S. vivi$arzls, total 
lengtli 3OOmm, I found only 18-20,000). 

I n  the smallest specimens of the fry obtained 011 the 
Expedition (at station 183), total length 9,5mm, the wholo 
of the dorsal and ventral margin was still enveloped in the 
embryonic membrane ; the fin-rays were distinct in the caudal, 
but wanting in the other fins; 'of the ventrals there was 
hardly a rudiment; the two parallel coinbs on the occiput 
were not yet developed. but the teeth on the preopercu- 
lum were distinctly set. 

In other examples, taken at  the same station, total 
length 12mnt, the rays of the pectorals and the spines of 
anal wero still rudimentary; the dorsal in this Stage 9f 
growth still constituted a inembranous flap without a trace 
of rkys; the comb on the nape was now partidly developed, 
and terminated behind in .a douple spine, 

The largest individual in the fry stqge of growth (sta- 
tion 248). total length 1grnm. had all the fins and their 

* Fork Vid. Selsk. Chra. 1879, No. 1 ,  1). 7. 
* This circurnstancc cannot therefore be regarded as a specific dis- 

tinction between the two forms, and hence the term viwipam does 
not furnish a very appropriate designation. 
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ansatte. og ined iioriiialt Antal. Skjs l  mangle endnu, og 
hele Legeinet er transparent (pa" Spiritus hvidagtigt) ined 
en Rakke sorte Pigiiientpuncter langs Dorsalerne. Eiikelte 
Tsnder ere fremkomne paa Underkjaven ; Nakkekaminen 
er teminelig skarp og tydelig, og ender bagtil i en tre- 
dobbelt Pig. 

Foruden de nzvnte Yngel-Individer erholdtes under 
Expeditionen flere Unger, der optoges nied Bundskraben 
eller Tra\\-lnettet fra 120 indtil 150 Fames  Dyb paa til- 
dels iskoldt Trand. 

Hos deli mindste af disse Unger, hvis Totall. er 6 2 m m  
(Skit. 27.5). er Legemet allerede bleven livligt farvet ined 
3-4 brunsorte Tverpletter over Ryggen ; tydeligst og bre- 
dest er den nlestsidste, der stiger ned paa begge Sider af 
. Dorsalens blode Del ; den sidste staar over Haleroden. 
Dette er den sainme Fordeling af Pletter, der er gjennem- 
gaaende hos de yngre Individer af de fleste cottoideFiske. 
E n  Saniling Pigmentpunkter dame en utydelig Plct paa 
Gjsllelaagets 0vre Del (en Character. det tilkoinnier de 
fuldt udroxede Individer af den deciderede Kystform Seb. 
vivipurtu, Kr,). men denne Plet forsviuder efterhaanden 
hos de stBrre Unger nasten ganske. Skjslbeklsdningen 
var f ul cl t udvikle t . 

Disse Unger hnrde ' folgende Mad,  og Straaleantal i 
Analeii : 

Total- 
lsngde. 

a. 62 iiim 

b. 80 - 
c. 85 - 
d. 134 - 
e. 143, - 

0jets Straaler i A. Hovedets 
Lmngde. Diameter. - 

3.8. 
23 - 7.8 - 3.8. 
25 - 8 -  3.9. 
41 - 15 - 3.8. 
42 - 14 - . 3.9. 

18 aim inin 

Udbrede le. 8. rnanks er en nordisk Art, der 
har sit Tilhold ved Gronland, Island, Spitsbergen, Novaja 
Zemlja, salnt ved Xord-Europas Kyster necl til Staranger 
og Lindesiiss; 1)aa den americanske Side g m  den sand- 
synligvis lied lige til Kew England: omtrent under 400 N. 
B. Soin en sg te  Dybvandsart synos den norinalt ikke at 
trknge ind i Nordsoen, og er derfor blot sporadisk truffen 
veil Danniarks og Englands Kyster. og den gnnr heller 
ikke ind i Kattegat og Dsterspren. 

Ved Norges Eiyster ostenfor Lindesnas! og i de syd- 
ligste Fjorde, samt ved Bohuslen erstattes den af den 
lneget iizrstaaende Forin S. rivipams, G., der tillige, 
if0lge Dr. Lutken. optrader ved FEergerne, men inangler 
ved Danmark. I Norge gnar denne op idetinindste til 
Trondhj emsfj or den. 

I Nord-Ainerica spies Forholdet iiiellein de 2 Arter 
endnu ikke a t  vsre  brsgt' fuldkommen paa det reno. 
Medens Gill (Proc. Ac. Kat, Sci. Philad. 1863, p. 
338) opforer den ved New Englnnds Kyster forekom- 
niende Form som S. titiparus, gnnske iiied Udelukkelse 

Deli riorske Nord1invsesl)edition. Collott : Fisko. 

rays developed, and the number of the latter normal. Tlie 
scales were as yet wanting ; the body was ev8rywhere trans- 
pasent (proserred in spirits whitish), dotted dong the dorsals 
with a series of black pigmentary points ; a few teeth developed 
in the lower jaw ; the comb on the nape was sharply defined: 
terminating behind in a trifurcate spike, 

Exclusive of the individuals described above, in ' the 
fry stage of growth. several young specimens mere obtained 
on the Expedition; they were taken when dredging the 
bottom or traiyling, at n depth varying from 120 to 150 
fatlionis. the water having in places the temperature of ice. 

In  the sinnllest of these young exaniples (station 275). 
total length G2mm, the body was already brightly coloured 
with 3-4 brownish-black transverse spots in the dorsal 
region; the broadest and most distinct is the last but one. 
which descends down dong the soft portion of the dorsal ; the 
terminal spot is immediately above the origin of the tail. 
This is the common distribution of spots in young exam- 
ples of most Cottoid fishes. A cluster of pigmentary poiuts 
gives the appearance of an indistinct spot on the upper portion 
of the operculum (a characteristic peculiar to full-grown indi- 
viduals of the coastal form Seb. titiparus, Kr.); but this 
spot gradually disappears with the growth of the fish, leav- 
ing hardly a vc4ge  in adult examples. The scales w r e  
fully developed. 

Measurements of the young specimens, with number 
of rays in anal: - 

Length Xulnb. of Rays ill A. Length. of H.ead. of Eye. 
3.8. a. 62"" 18inm . 

b. 80 - 23 - 7.8 - 3.8. 
C. 85 - 25 - S -  3.9. 
d. 134 - 41 - 15 - 3.8. 
e. 143 - 42 - 14 - 3.9. 

mnt 

Distribution. -' 8. ?narinus is a northern species; 
i t  occurs off the coasts of Greenland, Iceland, Spitzbergen, 
Nova Zomlja, and tho shores of northern Europe, at least 
as far south as Stavanger and the Naze; in the western 
hemisphere its range probably extends dong the coast of 
North America. as far south as the New England States, 
in lat. about 40° N. As a true deep-sea species, i t  ca,n 
hardly pass the North Sea; hence it occurs, sporadic- 
ally, off the coasts of Denmark and Great Britain, and does 
not frequent tlie waters of the Cattegat or the Baltic. 

On the coast of Norway, east of the Naze, and in the 
most southern of the [jords. as well as off Bohuslen. this 
species is replaced by tho closely d i e d  S. wi?+ipams, Kr.: 
which, according to Dr. Liitken, also occurs off the Far& 
Islands; but it is' not met with on the coast of Den- 
mark. I n  Norway it certainly extends as far north as the 
Trondhjem Fjord. 

The distribution of the two species in North America 
does not appear to have been fully ,ascertained. Gill (Proc. 
Ac. Nat. Sci. Philad. 1863, p. 333) describes the form 
occurring on the coast of New England as S. vivipaws. 
and does not even mention S. nzariizzcs; on tho other hand. 

3 
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af 8. marinus, opgiver Bean og Goode i sin nyeste 
Catalog over samme Districts Fiske (Bull. Ess. Inst. vol. 
9, 1879), at de af dem undersogte Individer ,,correspond 
most nearly with S. marinzu". 

Fam. Cottidae. 

Gen. Cottunculus, Coll. 
Norges Fiske, Tillregsh. til Forh. Vid. Selak. Chra. 1874, 11. 20. 

Chra. 1875 (1874). 

Hovedet bredt cegformigt, forholdsvis stort og 

h0ji; Legemet kort og tyndt, beklcedt med cha- 
yrinartede Bentorrzegrupper, men uden Xkjcel. Gjcelle- 
laagene uvcebnede, men med stumpe Knuder. Tm- 
der i Kjeverne 09 p a a  Vomer. Xidelinie tilstede. 
Dorsalerne fuldstcendigt sammenvoxede. G jellehin- 
deme ere zkke indbyrcles sammenhcen,qende pna 
Hovedets Underside. 

4. Cottunculus microps, Coll. 1874. 

P1. I, fig. 5 - 4 .  

C o t t u d u s  microp,  Coll. ,,Norges Fiske", Tillaegsli. 'til Forh. Vid. Selsk. 
Chra. 1874, p. 20, P1. 1, Fig. 1-3 (18i4). 

Diagn. Hov&, Legend og Finnerm? tcet chagrine- 
rede. Hovedds Lcengcle incleholdes Gange i Totallmq- 
den. 0jnme forhkkznk s n m ,  merl stor f i t u h e ;  Bzterorbi- 
talrwmmet satrdeles bredt. Pramperadma lm 4stumpe Knur 
der, men ingen T m e ;  Operculum er helrandet. Paa Pun- 
den 2 Par Tu2erIcler, der dunne et Qvdrat. Gjdhpalten 
vid. Sideelinha uv&, har ointr. 10 Porer. .Straalcrne i 
Dorsalens forre.de Del (Pigstraalwne) scerdeles lave, spinlcb 
qg svage, ruesten 3 Bange kortere, end de bagre Straaler. 
Pectoralerne brede og lunge, naa tilbqe forbi Begyndeken 
af Analen. Ventra2ern.e korte og spinkle, wed stort Melletn- 
wwn; Analen er uden Pigstraaler. Anus ligger wid! mellem 
f i h p i d s e n  og sidste Halelatirvel. Furven lawklagtig nzed 
4 brwnsorte Tverbaand, .hvwaf det fwreste gaur tvws over 
Snuden. Apendices pylorime 2. Stmrelsen indtil 175"". 

M. B. 6;  D. 6/13-6115; A. 10; P. 15-19; V. 3; C. 411214. 

Looalit. fra Nordh. Ea- ed. Havet sonden- og vesten- 
for Spitsbergen. 

. .  
Bean and Goode, in their latest catalogue of the fishes of 
that region (Bull. Ess,. Inst. 1701. 9, 1879): state that all 
individuals examined by them %orrespond most nearly 
with 8. wzarinus." 

Farm. Cottidae. 

<;)en. Cottunculus, Coll. 
"Nw'ges Fiske," Appendix to Forh. Vid. Selsk. Chra. 1874, p. 20 

Chra. 1875 (1874). 

Head brbnd, ovate, size and height considerable; 
body short and tlhin, covered with .clusters of 

roagh panulatiom; scales u>an.ting: yill-covers with 
obtuse knotty protuberances, but not armed; teeth 
in maxillaries and on vorner; lateral line obvious; 
dorsals continuous, forming a sing le j n ;  branchial 
membrane disconnected on the iizferior surface of 
the head. 

4. Cottunculus microps, Coll. 1874. 

P1. I. fig. :)-& 

'CottuncuZus 7IIiCYOp8,  Coll. "Norges . Fiske," App. to Forh. Vid. Selsk. 
ChrR. 1874, 11. 20, P1. 1, Fig. 1-3 (1874). 

Diagnosis. - Head, body, and $n.s thickly cmmed w*th 
rough granulations; leigth of head to total length +s 1 to 23/4; 
eyes conaparatively snaull, witla the hzses large; interorbital 
space eXceedingly wide; four obtuse knotty protuberances on 
the preoperculum, but no spines; margin of operculum &ire ; 
two $airs of tubercles on tlze crowit, arranged quadrangularly; 
gill-openings wide; ihteral line smooth, with about 10 pores; 
the anterior rays of tlae dorsal (tlw spiny portion) exceed- 
ingly short, and feeble, the rays in the soft portion 
almost 3 times longer; pectorals broad and long, @ending 
backwards beyond the origin of the anal; ventrals slzort and 
s h a h ,  far apart; anal without spiny rays. Vmt midway 
between tip of snout and the lust caudal vedebra. Colour 
whitish, with 4 brownish-blaclc bands, tlae $rst of which tra- 
verses the snout; pylotic appendayes 2. Lazgfla reaching 175 

M. B. 6;  D. 6/13 or 6/15; A. 10; P. 16-19; T? 3; C. 412214. 

Locality (North Atl. Exped.)t - The open sea, 
south and west of Spitzbergen. 
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Stat. 290. 

216 Kil. KIT. 
of Eammerfest. 

101 Fathoms 
(349'"). 

_ _  .. 

- 

+ : E l  O c. _ _ _ ~  
Snbulous Clay. 

7th ,July l8TS 

I Indir. (young). 

_. - 
- -. . -- 

I Stat. "00. I Sfat. 362. I Stat. :io$. Stat. 326.  Stut. 3Q3. 

115 Kil. W. of , (io Kil. IV. of- .  
Korsk Islands. Konk Islands. 

45!1 Fathoms , 260 Fathoms 
(839 "). (475m.)  

. . . . . . .. .- 

- 

.. . ~. 

- 1.00 c. + 1 . 1 0  c. 
~ . 

Bluish-gmy Clay Blue Clay. 
. . .. 

14th Bug. 1878 

1 Indiv. 

14th bug. 1878 

1 Indiv. 
__-- 

- ~ 

21 (i Kil. ?i.T'. 1 15 Kil. 1'. Nersk- 60 Kil. V. Xorsk- 
Hammerfest. @erne, Spitsb. @erne, Spitsb. Bcliggenlred. 

___-_ - -. . _ ~  - 
Temp. paa Urirsden. + 3.:) c. - 1.0" c. + 1 . 1 0  c. 

__ - --___- - ~ -  
&indes. Sandholdigt Lcr. Blangraat Ler. Blnnler. 

IhtZ6711.  7dc Juli 1878. 14de Aug. 1,978. 14de Aug. IP i8 .  
-- _____ -- - _- 

- __ - - 
Anta1 Indiv. 1 yngre Tndiv. 1 Indiv. 1 Indiv. 

Bemaerkninger til Synonymien. Slsgten CO~~ZL?Z- 
mlus er ikke nzr  beslzgtet ined iiogen af de 0vrige arc- 
tiske Cottoider. Dens enkelte (sammenvoxede) Dorsal, og 
de uvsbnede Gjzllelaag skiller den ridt fra disse; men 
Bygningen af Ventraler og Pectoraler, Tandforholdene og 
Legemets almindelige Habitus er saa overenssteminende 
mod det characteristiske for dennc Familie, a t  den neppe 
kan udsoiidres lierfrn. 

Hidtil er blot en enkelt Art kjendt, der opstilledes 
i 1874 i ,,NorgesFiske;' efter en 15'"'" lang Unge, optagen 
paa 200 P'avnes Dyb red Haminerfest i Vestfinmarkei~ i 
Aug. s. A. Ds den oprindelige Beskrivelse maatte affattes 
efter dette eneste og diminutive Specimen, er det en Selv- 
f~ lge ,  a t  den i flere Puncter mmtte blive ufuldstEndig, 
hvad jeg ogsaa liar udtalt pas  det ovenciterede Sted. Det 
liar derfor vsret af szrdeles Interesse at  faa Lejlighed til 
at uiidersoge af deniie i flere Heiiseender markelige Form 
3 storre Individer, livoraf det ene sandsynligvis er fuld- 
voxent eller n s r  derved ; og skjont den oprindelige Beskri- 
velse af det nys udklakkede Indirid eiidnu i alle rssent- 
lige Dele passer paa de udvoxede, ineddeles dog her en ny. 
hvorved iszr Slagts- og Artsdiagnosen bedre har kunnet 
he res .  Allerede Figurerne paa ovennsvnte Sted gjeiigive 
ganske kjendeligt ogsaa de, udvoxede Individer. om de end 
i flere Punkter have knniiet corrigeres, son1 det vi1 sees af 
de i nsrvzrende S h i f t  nieddelte Figurer. 

Udmaalinger. 
a. b. c. 

(St. eou). (St. 362). (St. 363). 

L m g d e  uden Caudalon . . . , 73 - 103 - 14.5 - 
93 t i m  136 mm 175 mtn Totallangde . . . . . . . . 

LsngdefraSnudespidsen t. Dorsaleii 34 - 45 - G5 - 
Lsngde fra Snudespidsen .til Anus 37 - 51 - G.9 - 
L~engdefraSnudespidsen tilAnalen 45 - 65 - 88 - 
Lsngde fra Anus til Analen . . 8.5 - 14 - 19 - 
Lsngde frs Anus til sidste Hale- 

hvirvel . . . . . . . . ~ 35 - 57 - 73 - 
Hovedets Lsngde . . . . . . 33 - 48 - 65 - 
Hovedets Bredde . , . . . . 28 - 41 - 58 - 
Legem.'strarste Hsjde over Nakken 26 - 31 - 46 - 
Legem. H0jde over Beg. af Analen 12 -. 16 - 25 - 
Gjellespaltens Hrqjde . . . . . 19 - 28 - 38 - 
Lengde fra Snudespidsen t. Lindsen 11 - 14 - 21 - 

' 

. . . -. .. . -. 

Exact Locality. 

' Drptk. 

Temp. at Dottoac. 

Bottom. 

Date. 

Remarks on the Synonymy. - The genus &~!U?Z- 

criltcs is not closely related to any ,of the Arctic Cottoids. 
Tlie dorsals, occurring continuous as a single fin, together 
with the unarmed opercles, widely distinguish i t  froin the 
other genera; but. on the other hand, the structure of the 
ventral and pectoral fins, the teeth! and the general struc- 
ture of the body correspond so closely with the salient 
characteristics of the latter family, that we can hardly 
venture to exclude it from the Cottidce. 

Up to the present time one species only has been 
met with. which was described in 1874, in "Korges Fiske," 
the specimen being a young fry-individual, 15'"" in l e n d .  
taken at  a depth of 200 fathoms. off Hainmerfest, West 
Finmark. in August that pay .  Tlie only specimen exani- 
ined having been a diminutive example , it naturally 
follows that tlie description itself. to a certain extent, 
\vas defective! which I took occasioii to point out 
in the paper cited above. Such being the case, I 
eagerly availed myself of an opportunity to examine three 
larger specimens of this, in many respects, reinarkable 
forin. one of which, probably! was a full-grown adult or, a t  
least, not far short of maturity. Tlie original description 
of the very young specimen does not materially differ 
fioin tlie new diagnosis here given, in \vhich the generic 
and specific characters are. however, set forth with greater 
precision. As will be seen. the figures in the paper men- 
tioned above closely resemble those of the adult fish given 
in the present work. 

Measurements. 
a. b. C. 

(St. 290.) (St. Xi2.) (a. 30'3.) 
Total length . . . . . . . . 93"'" 136"" 175"" 
Length! exclusive of caudal , . , 73 - 103 - 145 - 
Length, from tip of snout to dorsal 34 - 45 - 65 - 
Length, from tip of snout to relit 37 - . 51 - 69 - 
Length from tip of snout to a n d  45 - 65 - 88 - 
Length. from vent to anal . . . 8.5 - 14 - ' 19 - 
Length, from vent to last caudal 

vertebra . . . . . . . 35 - .57 - 73 - 
Length of liead , . . . . . . 33 - 48 '- 65 - 
Breadth of head. . . . . . . 28 - 41 - 58 - 
Greatest height of body (at the nape) 25 - 31 - 46 
Height of body above origin of anal 12 - 16 - 25 - 
Height of gill-opening . . . . . 19 - 28 - 38. - 
Length, from til) of snout to lens. 11 - 14 - 21 - 

3* 
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Lindsens Lsngde . . . . . .  
Lacngden fra Lindsen til Gjijdle- 

spalten . . . . . . . .  
Afstanden melleni Lindserne . . 
Overkjaevens Lsngde . . . . .  
Underkjaevens Laengde . . . .  
Hojden af Dorsalens fsrste Afdeling 

(Pigstraalerne) : . . . .  
Hojden af Dorsalens anden Afdeling 

(den blrade Del) . . . . .  
Lengste Dorsalstraale . . . .  
Dorsalens Grundlinie . . . . .  
Hojden af Analen . . . . . .  
Laengste Analstraale : . . . .  
Analens Grundlinie . . . . .  
Pectoralens Langde fra dens nedre 

Rand . . . . . . . .  
Pectoralens Laengde fra dens Ovre 

Rand . . . . . . . .  

Ventralernes indbyrdes Afstand . 
Halerodens Hrajde . . . . . .  

Ventralens Laengde . . . . .  

Caudalens Laengde . . . . . .  

4 mm 

20 - 
9 -  

13 - 
15 - 

3,:) - 
8,o - 
12 - 
10 - 

6 -  
10 - 
22 - 

27 - 

14 - 
8 -  
6 -  

20 - 
5,s - 

j tnm j m m  I' 

I 

29 - 39 - 
13 - 16 - 
22 - 25 - 
23 - 28 - 

5 -  6 -  

12 - 14,5 - /I  

20 - 29 - 1, 
58 - 70 - 1' 

9 -  1 1 -  ' 

16 - 21 - I 
27 - 37 - ~ 

14 - 60 - 

29 - 36 - 
15 - 15 - 
6 -  9 -  

31 - 32 - 
6 -  1 0 -  

Beskrivelse. Le.9em-sbygning. ])et egentlige Legeme 
er forholdsvis kort og svagt, medens Hovedet er uforholcls- 
maessigt stort. Den storste Hojde falder lige over Nakken, 
og indeholdes omtr. 3 Gange i Legemets Laengde indtil 
Haleroden. Bagenfor ISakken aftager Hprjden hurtigt, og 
har red Haleroden. der er kun lidt over en Hovedlsngde 
fjernet fra Hovedet. omtrent H ~ j d e n  af en 0jendiameter. 
Samtidig bliver Legeinet starkt sammentrykt fra Siderne ; 
i s m  er Halepartiet temmelig skarpt afsat fra Kroppen, og 
dets Tykkelse allerede 'ved Anus betydeligt mindre, end dets 
Hojde. Legemets nedre Profdlinie er nmten ret, kun 
ubetydeligt indkneben bagenfor Anus; den rzrvre er s h r k t  
nedstigende fra Nakken af, og tildels noget concay. Anus 
ligger langt foran Analen, nzsten ligesaa Iangt fra denne 
Finne, soin fra Ventralernes Faeste, eller naesten midt mel- 
lem Snudespidsen og den sidste Halehvirvel; hos den ny- 
klaekkede Yngel (fra Hammerfest) ubetydeligt nmmere den 
sidste. Analpille er ikke tilstede hos noget af de under- 
sprgte Individer, hvoraf idetmindste det ene var en Han. 
2 App~zdices pyloricae ere tilstcde. 

Hovedet er saerdeles stort. og seet ovenfra bredt azg- 
formigt ; dets Laengde indeholdes i Totallaengden blot 23/4 
Gange, og dets stgrste Bredde er nasten lig dets Laengde. 

Gjaellelaagene ere uvsbnede, og dskkede af en faelles, 
tyk Hud, ligesom Gjdlespaltens indre Bekldning  er sax- 
deles blrzrd og tyk. Praeoperculum liar ingen fri Torne, 
men Huden daekker paa. dets neclre Itancl 4 stumpe Knu- 
der, der hazve sig kun ubetydeligt, og som svare til de paa 
dette Sted optraedende Torne eller Pigge hos de fleste 0v- 
rige cottoide E'iske. Mellem disse stumpe Knuder danner 
Huden rundagtige 1 'ordybninger, der ere fuldstzendig luk- 
kcde i Bunden. 

Longitudinal diameter of lens . . 
Distance from lens to branclhl 

ap ei-ture . . . . . . .  
Distance between lenses . . . .  
Length of upper inaxillary . . .  
Length of lower maxillary . . .  
Height of first division of domd 

(spiny part) . . . . . .  
Height of second division of dorsal 

(soft part) . . . . . . .  
Longest ray of dorsal . . . . .  
Base of dorsal . . . . . . .  
Height of anal . . . . . . .  
Longest ray of anal . . . . .  
Base of anal . . . . . . . .  
Length of pectorals from lower 

margin . . . . . . . .  
Length of pectorals f'roiii upper 

niargni . . . . . . . .  
Length of veiitrals . . . . . .  
Distance between ventrals . . .  
Length of caudal . . . . . .  
Height of tail a t  base. . . . .  

20 - 29 - 39 - 
9 -  1 3 -  1 6 -  

13 - 22 - 26 - 
15 - 23 - 28 - 

3.5 - 5 -  6 -  

8.6 - 52 - 14.5 - 
12 - 20 - 29 - 
40 - .58 - 70 - 
6 -  9 -  11 -  

10 - 1G - 21 - 
22 - 27 - 37 - 

27 - 14 - GO - 

11 - 29 - 36 - 
8 - 15 - . 15,- 
6 -  6 -  9 -  

20 - 31 - '32 - 
-5.5 - 6 - 10 - 

General desoription. Structure qf the Body. - The body 
proper comparatively short and slender, head dispropor- 
tionately large. The greatest height is across the nape, being 
contained 3 times in the length of the body to the origin 
of the caudal. Posterior to the nape, the height rapidly 
decreases, being at the base of the tail, whicli is distant from 
the head but little more than its length, about equal to the 
diameter of the eye. At the nape. too, the body becomes 
much depressed; the tail in particular is naxrow and thin, 
projecting distinctly from the body; its thickness even at 
the vent is considerably less than its height. Ventral line 
almost straight, but slightly deflected posterior to the vent y 
dorsal line rapidly descending, and somewhat concave. 
Vent considerably in advance of the anal, being distant 
from that fiu almost as far as from the base of the ventrals, 
or nearly mid-my between the point of the snout and the 
terniinal vertebra; in the very young specinien (taken off 
Hammerfest), a trifle nemer the latter. Anal papilla wanting 
in the individuals examined, one of whicli at least was a 
male. Pyloric appendages two. 

Head unusually large, and seen from above broadly 
ovate; its length is contained 23/4 times in tho total length, 
and its greatest breath is nearly equal to  its length. 

The opercles ar? unarmed, and protected by a thick 
continuous membrane; tlie inner integument of the gill- 
openings. too, is exceedingly soft and thick. Preoperculum 
without true spines ; under the skin however, along the margin, 
occur four knotty protuberances, but slightly prominent, 
corresponding with the osseous spines or spikes on that 
part of the cranium in most of the other Cottoid fishes. 
Between these obtuse tubercles, the skin exhibits circular 
depressions, ~vhicli are completely closed at  the bottom. 



Over Bagranden af 0jncne st'w paa liver Side et 
Par kcgleformige Iinuder, der lige til Spidsen ere klsdte 
nf Hovedhuden; af disse er den ydre den mindste (hos det 
niindrc Ex. fra Stat. 362 er den nacsten umterkelig). I 
omtrent en Orbitaldiameters Afstand bagonfor disse staa 
paa hver Side en enkelt Knude, der er af Hajde og Posin 
som den stprrste af de forreste. Tilsammen dame disse 4 
stprrste Knuder et Qvadrat, hvis Bredde indelioldes oiiitr. 
L1/2 Gang i deres Lsngde, og de reprzeseiitere selvfralgelig 
den .sainiiie Anordning af Pandeknuderne, soiii lios de fleste 
ovrige Arter af denne Familie. Endelig findes et Par 
stuinpere Knuder paa liver Side af Hovedct i den Lillie, 
der strakker sig mellein 0jets og Gjallespaltens 0vre 
Rand. 

Qjiiene ere forholdsvis smaa, men have stor Lindse; 
dog er @jets ydre Bepzendsning vanskelig a t  drage, da 
Ovcrhuden er bcklzdt med de sanimc spidse Bentorne, soin 
ere straede ud over hele Hovedet, lige ind mod Lindseii. 
xavnet vzicrops er derfor kun forsaavidt bctegnende, som 
naesten hele Iris er skjult under donne i'ayvede og r u  Over- 
hud. Dog niaa Orbitiis Langde antages at  indeholdes over 
b Gange i Hovedets Langde; Afstanden fra Lindse til 
Lindse 'indeholdes ointrent 3 ' / 2  Gange i Hovedlangdent 
~g Interorbitdrummet bliver paa Grund heraf tenimelig 
bredt. 

Ahiden er bred og vid, og M~ndspalten gaar tilbage 
til under Midten af Lindsen. Underkjacven rager ganske 
ubetydeligt freiii foran Overkjsven. 

Kaseborenc ere 2 Par, hvoraf de nederste ere r@r- 
foriiiigt forlsngede. Overkjwens Rand, det forreste Nsse- 
bor, det bagerste Nzsebor, og 0jet, ligge fjernede i en 
indbyrdes Afstand fra hinanden af omtr. en Lindsedismeter. 
Tungen er ssrdeles bred og tyk, og fostil fri. 

Gjallehinderne have 6 Straaler ; de ere ikke sammen- 
voxede paa Rovedets Underside, smledes at  de dame  en 
tvers over denne lprbende fri old, saaledes som 110s alle 
de ~vr ige  Slsgter af vore cottoide : iske (Cottus, Phobdw, 
%dridernaichthys, Icelm, Triglops, etc.), men opharer 
ved den nedre Ende af liver Gjrsllespalte. Den indbyrdes 
Afstand ilzellem Gjallespalterne p a  Hovedets Underside er 
omtrent lig Hovedets postorbitale Del, saaledes forholdsvis 
boty delig. 

Gjallespalten er forholdsvis vid og strfiekker sig fix 
Pectoralens nedre F m t e  op til ovenfor Legemets Midtlinic. 
Operculum er wrdoles stort og bredt, og dskker et ikke 
llbetydeligt Parti af Legemet niellem Gjsllespalten 06 Pec- 
toralen; den mvre fri Rand af Operculum danner derfor 
en nssten ret Linie af Lsngde som en 0jendiametor. 
Gjdlerne ere af normd Bygning. 

Tanderne ere tilstedc, i Kjaverne og pa Vomer, 
men mangle paa Palatinbonene. I Over- og Underkjsrell 
dame de flere Rskker;  paa Vomel* sidde de i 2, n e p p  
Sammenhaengende Felter. 

finnwne. Straaloantallet i de forskjellige Finner viste 
S k  at vmre falgonde: 

Dorsalen . , . , 20 (6 + 14); 21 (6 + 15); 20 (6 + 14). a. b. C. 

Above the posterior margin of the eyes, on either 
side, occur a couple of cuneiform protuberances o r  tuber- 
cles, enveloped up to the point in the skin of the head; 
the exterior is the sinaller of the two (in the small 

I ,example from Station 362 scarcely obvious). Posterior to 
these tubercles, on either side, distant about the length of 1 the orbital diameter. is an isolated tubcrbcle, the same in 

' shape and size as the larger of the two anterior ones. The , four largest tubercles forin a quadrangle. the breadth being 
to the lengtli as 1 to L1/2; hence the disposition of these ' 1  protuberances is precisely the sanie as in most of the other 

I species of Cottich. On eitlier side of the head 2 tubor- 

i cles, sohewhat more obtuse, occur along the line extending 
' between the eye and the upper margin of the gill-opening. i Eyes co~nparativcly mall ,  but with large lenses ; the 
' exterior limit of tlie eye, however, is difficult to determine, 
' the cuticle being studded. nearly to the edge of tlie lens, with 

sharp osseous prickles. similar to those dispersed over the 
entire surface of tlie head. Hence the naine' naicr-op is 
not otherwise :qq)ropriate than from the circuinstance of 
the iris being almost entirely hidden beneath tlic rough and 
coloured cuticle. The diameter of the orbit cannot. how- 
ever, be much less than one-fifth of the lengtli of the liead ; 
the distance between the lenses is to the length of the 
liead as 1 to 3112: interorbital space consequently brwad. 

Mouth wide. tlie ninxillary extending to the middle 
of the eye. Tlie lower jaw slightly inwjecting beyond 
the upper. 

Kostrils double. each of tlio lower tubular. Distance 
between the iiiargin of upper jaw. the anterior nostril, the 
posterior nostril. and the eye in each case about equal to 
the diameter of the lens. Tongue exceedingly broad and 
thick, tlie forepart detached. 

Braiicheostegons rays 6 ;  the gill membrane not con- 
tinuous across the istlimus and connecting the gill-openings 
by a detached cutaneous flap, as is the case in almost all 
the other genera of our Cottoid fishes (Cottus, Phobetor, 
Ccnt~idwtniclathys, Icehls, Tqjglops, etc.), but attached to 
the isthmus, and terminating a t  the lower extremity of each 
opening. llistance between the lower margin of the gill- 
openings about equal to the length of the postorbital 
region of the head, and hence comparatively great. 

Tlie gill-openings are comparatively wido, extending 
from the base of tlie pectorals to sonic distance above the 
iiiesian line of' the body. Operculum very large and broad, 
covering a considerable portion of the body botmeen the gill- 
openings and the pectorals; upper free margin of oper- 
culum. in length abo'ut equal to' the diameter of the eye, 
consequently dinost straight. 

Teeth in jaws and on vomer. wanting on the palatine 
bones. Along the niaxillaries they me regularly disposed 
in several woll-defined series ; on the vomer, the arrangement 
is in two quadrangular divisions, probably continuous. 

Fins. - The fin-ray formula in the 3 specinlens was 
as follows: - 

D0na.l . . . . 20 (6 + 14); 21 (6 + 15); 20 (G + 14). 

I' 

I 

Structure ' of gills normal. 

n. b. C. 



Aaalen . . . . 10; 10;  10. 
Caudalen. . . . 12;  12; 12. 
Pectoralerne . . 17-18; 19-19; 18-19. 

Dorsalerne ere fuldstaeiidigt sammenvoxede til en en- 
kelt, der udspringer allerede over den bagre Flig af Gjaelle-, 
laaget, og l0ber ned til omtrent i en'lindsediameters Af- 
stand fra Haleroden. Dens forreste Bel. der, svarer til 
lste Dorsal, og som tceller G Straaler, er sardeles lay, og 
neppe over en Lindsedianieter haevet over Legemet ; Straa- 
lerne ere her Pigstraafer. men yderst svage og spinkle. 
Dorsalens bagre Del, der svarer til 2den Dorsal, er temme- 
lig skarpt afsat fra den fprrste red sine langere Straalei; 
der dog ere skrant bagudrettede, snaledes, a t  de aldrig 
kunne rejse sig til sin fulde Hqide. Antallet er her 
14-1 5 ; de ere leddede og klprvede, og deres stgrste Lzengde 
er omtr. lig Afstanden fra Snudespidsen til 0jets bagre 
Rand. Begge Partier ere fuldstadigt sammenvoxede, udeii 
s t a i ~ e  Mellemrum. end inellem de mrige S t r d e r .  og den 
forbindende Membrali er ligesaa haj. soin Finnens forreste 
Del. Straalerne. hris samlede Antal saaledes. er 20-21, 
ere indhyllede i den fdles ,  tykke, ined smaa Bentorne be- 
dakkede Hud, der beklaeder Legemet; i s m  er dette Til- . 
faeldet med Pigstraalerne. hvis Antal og Bygning blot ved 
Dissection kaii undersoges. 

Analen er forholdsvis kort. udspringer e t  betydeligt 
Stykke bagenfor Anus. og liar 10 Straaler, der alle ere 
leddede. og hroraf de fprrste ere scerdeles spinkle. Disse 
Straalers Laengde naar ikke Lcengdeu af de tjlsvarende 
Straaler i Dorsalen; ligesom i denne ere de rettede skriaat 
bagover. Analen ophmrer i noget stprrre Afstand fra. Hale- 
roden. end Dorsalen (Afstanden er naesten 2 Lindsediame- 
tre) ; dens Grundlinie svarer omtrent til Lsngdeii af Hove- 
dets postorbitale Del. 

Pectoralerne ere i Forhold til det spinkle og korte 
Legeme forholdsvis laiige og brede; de begynde paa Hove- 
dets Underside lidt nedenfor Gjcellespaltens nedre Ende, og 
1m.e en Grundlinie. der omtrent er saa stor, soin Snudens 
Afstand f r s  Bagranden af Lindsen. Straalernes Antal er 
'17-19, hvoraf den nederste er temmelig ko1.t. Alle have 
noget fri Spidser; hos de 4-5 nederste ere disse Spidser 
teiiiinelig lange. Alle Pectoralstraaler ere leddede, men 
ikke klm-ede mod Spidsen. Finnens Laengde, regnet fra dens 
nederste Rand, inclelioldes 3-3', 2 .Gange i Totallierigden ; 
Spidsen naar tilbage til deu 3die Straale i Analen, ogrned 
nresten Fiiinens halve Laengde forbi Anus. . 

Ventralerne have 3' Straaler. hvoraf den indre er 
laengst. D e  ere sinale og spinkle, saint temmelig korte, og 
alle i Spidserne fri. Deres Lmigde hos de undersagte 
Individer er omtrent lig Afstanden inellem de forreste 
Ncesebor; tilbageslaaede ere de en halv Finnelaengde fjer- 
nede fra Anus. D e  ere skilte ved et forholdsvis betydeligt 
Mellemrum, der er omtr. ligt 2 l S  af Finnernes egen Lcengde. 

Caudalen er af middels Lacngde, eller noget derover; 
den er stumpt sfrundet, og har 12Strmler. der iiiodSpid- 
sen ere spaltede i 2 tatsluttende Qreue. 

* 

Anal . . . . 10; 10; 10. 
Caudal . . . . 12; 12; 12. 
Pectorals . . . 17-18; 19-19; 18-19. 

Dorsals continuous, forming a single fin, which com- 
mences immediately above the posterior lappet of the gill- 
cover, terminating in close proximity to the root of the 
tail, from which i t  is distant about the length of the dia- 
meter of the lens. The anterior division, answering to the 
first dorsal, and furnished with 6 rays, is much depressed, the 
greatest height being not more than the length of the lens; 
here the rays are spiny, but exceedingly slender and 
feeble. The posterior division, answering to the second dorsal, 
rather abruptly connected with the anterior part, from the 
greater length of the rays, which, however, incline back- 
wards, and do not admit of being raised to their full height; 
they are cleft and articulated, tlie length of the longest 
being about equal to the distance from the point of the 
snout to the posterior margin of the eye; nuinber 14-15. 
The space between the two divisions. which are con- 
tinuous. not greater than that between the rays, tlie 
connecting niembime being on a level with the anterior 
part of the fin. The rays (total number 20-21) are envel- 
oped in the thick skin - studded with minute granulations - 
that covers tlie body; this is more particularly the case 
with the spiny portion, for the examination of which dissec- 
tion is necessary. 

Anal comparatively short, commencing at a consider- 
able distance from the vent; i t  is furnished with 10 rays, 
all of them articulated, those 011 the anterior part ex- 
tremely slender. Length of anal rays less than that of the 
corresponding rays in the dorsal ; like the latter, they incline 
backwards. The anal terminates a t  a somewhat greater 
distance from the root of the tail than tlie dorsal (about 
twice the diameter of the lens); basal line nearly equal to 
the length of the postorbital region of the head. 

Pectorals long and broad as compared with the short 
and sle'nder body; they commence on the under surface of 
the head. a little below the inferior extremity of the bran- 
chial opening; basal line. about equal to the distance from 
the snout to the posterior edge of the lens, Number of 
rays 17-19, the undermost rather short; all the points de- 
tached, and rather long in 4 or 5 of the undermost. All 
the rays articulated, but not cleft towards the points. 
The length of the fin, measured from the inferior margin, is 
to the total length as 1 to 3-3'1,; the point extends back- 
wards to the third ray of the anal, and nearly half tlie 
length of the fin beyond the vent. 

Ventrals furnished with 3 rays. the innermost of 
which is the longest; they are narrow and slender, rather 
short, with all the points detached; length in the specimens 
examined about equal to the distance between the anterior 
nostrils; their points are half the length of the fin from the 
vent. Space between these fins considerable, being about 
two-thirds of the whole length of the fin. 

Caudal of moderate length, obtusely convex; it is fur- 
nished with 12 rays, cleft towmds the points into two 
close branches. 

~ 
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Hos et noget mindre Individ, hris Totnllccngde var 
5Otnm, og som var optaget Hprsten 1878 fra 180 Fames 
Dyb ved Rissen i Trondhjeiiisfjorden af Conserv. Storm, 
og som blev inig tilsendt til Underssgelse, v a r  Straale- 
antallet fprlgende: 11. 19 (G + 13); A. 10; P. 16-17; 
C. 12. Individet, soin opbevares i Videnskabernes Selskabs 
Samling i Trondhjem, svarede iprvrigt ganske til de prvrige 
Individer (med Undtagelse af dm ringe Afvigelse i Straale- 
antallet), og er narmere omtalt i Forh. Vid. Selsk. Chra. 
1879, No. 1. p. 11. 

Sidcliizie. Denne, der var usynlig hos det 15 mn' lange 
Typ-Exemplar, er tilstede hos de stprrre, og fremhaever sig 
som en ophajet Stribe mellem Hudens kette Beklzdning af 
Bentorne. Porerne, der blot er 10 i Antal, ere dog saa 
smaa, a t  de kun mod nogen Vanskelighed lade sig forfprlge 
i deres helc Rcckke. Sideliiiien udspringer ved Gjalle- 
laagets prvre Ende, stiger strax i skr'aa Retning ned mod 
Legemets Midtlinie, soin den nmr  noget bagenfor Andens 
Begyndelse, og lprber derfra uden yderligere Sankning ud 
til Caudalen. 

Lnngs Roden af Underkjaveii strzkker sig paa hver 
Side en Rekke af 3 dybc Porer; en lignende Rzekke lprber 
langs Overranden nf Overkjsven, ligesoni enkelte Porar 
findes langs den nedre. Rand af Praeoperculum. Skjzg- 
trnade paa Kjeverne inangle. 

Hzc&ns Belclctxlning. Huden or nzsten overalt tat 
b e k l d t  iiied Smaagrupper af yderst fine Bentorne, der 
i s m  paa Legelnets Overside sidde saa tat, at de nzsten 
ikke lade nogen glat Del af Huden tilsyne. Hver Gruppe 
h a  her en rundagtig Omkreds, og er sammensat af omtr. 
10 Bentorne. der ere yderst lave, saa -at Huden blot faar 
.en ru Overflade. Lige saa te t te  og af samme Onifang ere 
Tornegiupperne paa Gjdelaagene, medens de paa den prv- 
rige Del af Hovedets Overside liave mindre Omkreds, og 
staa mere spredte. Ligeledes ere de nogct mindre paa 
Legeniet iiedenfor Sidehien. 

Paa det egentlige Bugparti mangle disse Beii- 
tornegrupper nesten ganske hos det stprrste Individ (c), saa- 
velsoin paa helo Hovedets Underside ; hos det naststprrste 
Individ (b, Totall. 136'"'") vare de langt fzrre  og mindre 
p a  Bugsidon, og mangledo ganske paa Hovedets Underside ; 
derimod varo Grupperne hos dot mindstc af de nyerholdte 
Individer (a, Totall. 93'nm) tilstede overalt paa disse Le- 
semsclelo lige hen til Underkjamxpidson, og lige saa tat, 
son1 oventil. Hos det tidligere beskrevne Yngel-Exemplar 
(yotall. 15'"") vare Bontornene blot komne tilsyne paa Ho- 
lredets Overside, og vare i Frembrud paa Bugsiden, men 
endnu ikke fremkoiiino paa de prvrige Logemsdele. Heraf 
synos at kunne udledes, at Ujevnhederne paa Legemets 
Underside, der freinkomme tidligere, end paa, Oversiden, 
afslides nzeston gansko, inden Individerne have naaet sin 
fdde  Stpri~else. 

Paa Fiiinerne g<aa Bentornene ud langs Straalerno 
l k e  til Randen af norsalen; paa Pectoralerne beklade de 
hovedsage& de 0vre Straaler, ligesom pm Caudalen. Der- 

In  n comparatively small-sized example (total length .50m'n), 
taken in the autumn of 1878, at  a depth of 180 fathoins, new- 
Rissen, in tlie Drontheiin Fjord, by conservator Storm, and 
kindly. sent. me for examination, the fin-ray foruiula 
may be thus stated: D. 19 (G + 13); A. 10; P. 15-17; 
C. 12. This individual, presewed in the collection of the 
Videnskabernes Selskab in Drontheim, corresponded in every 
respect with the other individuals (setting aside tlie slight 
disagreement in tlie number of fin-rays), and is more fully 
described in Forh. Vid. Selsk. Chra. 1879, Xo. 1, p. 11. 

Latmalfih. - The lateral line. of which there was 
not even a vestige in tlie typical 'and very young specimen 
(total length 15'O'"), is distinctly obvious in the larger ex- 
amples, as an elevated series between the osseous den- 
ticles of the skin. The pores, not more than 10, are, 
however, so small that some difficulty is experienced in 
tracing them throughout the entire length of the series. 
The lateral line coininelices a t  the upper extremity of' the 
gill-cover, strikes off in an oblique direction, and reaches 
the mesial line a short distance from the commencement of 
the anal, passing froin thence straight to tlie caudal. 

Along the base of the lower jaw, on either side, is 
a row df three deep pores; a similar series extends along 
the superior margin of the upper jaw, and a few pores 
occur too along the inferior margin of the preoperculum. 
Cirri on jaws wanting. 

The Slciiz. - The skin is almost entirely covered with 
small clusters of granulations, so closely disposed, more 
particularly on theupper surface of the body, RS hardly to 
leave any sinootli portion visible. Each cluster is circular 
in forin, and composed of about 10 spiculse, exceedingly 
depressed, giving to the skin merely a rough, or slightly 
prickly feel. 0 1 1  the opercles, the clusters or groups are 
disposed in like manner; on the rest of the surface of the 
head they present a more scattered appearance, the cir- 
cumference of each being considerably less. They me 
somewhat sinaller, too, on the body. below the lateral line. 

In  tlie abdominal region, as well as on the entire surface 
~ of the head, there is scarce a vestige of these clusters in 

the largest specimen (c) ;  in the specimen next in size (b, 
total length 136"'") they were smaller and far less numer- 
ous in the abdominal region, and dzltogetlier wanting on 
the uiidor surface of the head; on the other hand, in the 
smallost of the individuals newly obtained (a, total length 
93 "'") they occurred evarywliere on those parts of tlio body, 
oxtending to the extremity of the lower jaw, and as closely 
disposed as on tho upper surface. The fry-specimen before 
described (total length 15 mtn) hah denticles on the upper 
surface of the head bnly, they were developing on the ab- 
dominal surface; on the rest of the body they had not yet 
begun to appear. From these data may be inferred t b a t  
the asperities on the under surface of the body, which 
devolop earlier than on the upper, to a great extent get 
worn away before thb fish has attahed its full size. 

On the fins, thedenticlosestendalong the rays to the 
upper margin of the dorsal; on the pectorals. they chiefly cover 
the rays of' the lipper part, as also on the caudal. * The under 
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imod ere Pectoralernes Underside. Analen og Ventralerne 
nprgne. undtagen 110s Expl. a, hvor ogsaa Analen var ru. 
Paa Hovedet gaa Bentornene, soni allerede n e w t ,  lige ud 
paa den Hud, der bedekker Cornea, saa at blot Partiet 
over Lindsen og en smal Ring omkring denne lades fri. 
Leberne ere ligeledes altid glatte, selv hos det mindste af 
de under Expeditionen erlioldtc Individer, der iprvrigt 
viser sig a t  vaere beklsdt med disse Bentorne sa,agodtsom 
overalt. 

Farcm. Farven er hvidgraa: med mer eller mindre 
tydelige Pletter og brede Baand. Hos de mindre Exem- 
plarer ere disse Pletter skarpere begrendsede, end hos de 
stprrre ; hos Yngelen (fra Hammerfest) fandtes saaledes blot 
et enkelt bredt, sort Baand, der steg op fra Bagranden af 
Kjzverne gjennem 0jnene. og udfyldte den mellemste Del 
af Hovedets Overside ; et andet, noget svagere farvet Baand 
gik over Dorsalens bagre Del tvers over Legemet ikke 
l a n d  fra Haleroden. 

- Hos det mindste af de nye Individer (a) er tilkoininet 
paa det egentlige Legeme et bredtBaand, der gaar ud fra 
Roden af Pectoralerne op over Begyndelsen af Dorsalen, 
ligesom et  smalere gaar tvers over Haleroden. Sadedes 
er den typiske cottoide Tegning med de 3 brede verticale 
Baand nedad Legemet. som fremtreder i s m  hos de y n g e  
Individer af et Flertal af denne Families Arter, ogsaa her 
tilstede. 

Hos de 2 stsrste ere Baandene noget mere utydelige; 
hos b er saavel Hovedets, som Legeinets fprrste Tverbaand 
nesten ganske forsvundet. medens disse hos det stprrste 
Individ vel ere tilstede. men opblandede med Felter af 
Bundfarven. 

Pectoralerne og Caudalen ere marmorerede af afbrudte 
Baand. Ventralerne ere ufarvede, ligesom hele Bugsiden 
hen til Underkjsvespidsen. Derimod er Underkjaeven 
selv, saavelsom Snuden, forsynet med uregelmzssige stsrre 
Pletter. 

Levemaade og Fsde. Denne Ar t  har rajensynlig, lige- 
som de 0vrige Cottoider, sit Tilhold umiddelbart paa eller 
ved Bunden. Den ringeste Dybde, hvori noget af de hidtil 
fundne Exemplarer ere erholdte, er 191 Favne, den stprrste 
459 Favne. Som allerede orenfor nsevnt, ere alle Pecto- 
ralens Straaler i Spidsen fri, og skjprnt disse fri Spidser 
ikke ere synderlig lauge, tjene de dog utvivlsomt til Under- 
suttelse under Krybningen om paa. Bunden. Den Tempe- 
Eatur, som Havbundeii har havt pas de Steder, liror de 
erholdtes, liar vexlet mellem + 3,50 c. og - 1,Oo C. 

Det stprrste af de erlioldte Individer var en Ran, 
hvis Testes dog vare for Tiden lidet udviklede. Hos de 
y n g e  Ind. vare Generationsorganerne endnu ganske utydelige. 

Ventrikelen af det surs te  Individ, optaget paa 459 
Favnes Dyb, fandtes fuldproppet af diverse Dyrelevninger, 
hvoraf kunde kjendes fprlgende : Sinaastykker af Rprret af 
den maerkeljge Aunelide Sp'ochaetqitmzcs typicus, M. Sars, 
(beskreven i ,,Fauna Littoralis Norvegiae", 2 H. 185G), af- 

surface of the pectorals. the anal. and the rentrals are 
naked. except in the specimen U, which has also the anal 
rough, On the liead, the denticles. as before observed. 
encroach on thc skin covering the cornea, and thus the 
skin immediately above the lens.' together with a narrow 
annular edge round it. are the only parts left free from 
spiculz. The lips are always smooth; this is the case even 
with the snialler specimen a. which everywhere else ap- 
pears almost entirely covered with denticles, 

Colour. - Whitish-grey, relieved with spots and bi-oad. 
riband-shaped bands. more or less distinct. In  the smaller 
examples. these spots appear more sharply defined than in 
the larger specimens ; the fry-specimen (from Hammerfest) 
has only one band. broad and black, which, stretching from 
the posterior margin of the jaws through the eyes. occupies 
the whole of the central portion of the upper surface of the 
head; a similar band traverses the posterior division of the 
dorsal, extending right across the body, a t  a short distance 
from the base of the tail. 

In  the smallest of the individuals newly obtained (a) 
a .broad band has developed on the body. extending from 
the base of the pectorals towards the commencement of the 
dorsal ; another and narrower band traverses the base of the 
tail. Thus, the typical Cottoid marking. three broad vertical 
bands down the body, a salient feature, particularly in young 
individuals, of most species belonging to this family, is also 
characteristic of Cottzcndus waiwops. 

In  the two largest examples, the bands are not so 
distinct: in specimen b. the transverse bands traversing the 
head and body have become much fainter; in the largest 
example, though obvious, they are a good deal patched with 
the ground-colour. 

The bands across the pectoralsand the caudal are abruptly, 
disconnected. giving to the surface a mottled appearance. 
Ventrals and abdominal surface to extremity of loiver jaw 
whitish. Lower jaw and snout irregularly marked with 
large spots. 

Habits and Food. - This form, in common with the 
other species ,of the family Cottzcs, must have its haunts on, 
or in close proximity to, the bottom. Of the examples 
hitherto obtained, not one was taken at a depth less than 
191 fathoms. the greatest depth being 459 fathoms. As 
before observed, the extremities of the pectoral rays are 
free ; and those detached points, though comparatively short, 
no doubt prove a great support to the fish when moving 
ever the surface of the bottom. The temperature a t  the 
bottom of the sea where this species was met wit11 
vwied from + 3.50 c. to - 1.0' C. 

The largest of the individuals was a mde, with the 
testicles however as yet but sliglitly developed. In the young 
specimens, the generative organs were quite indistinct. 

The stomach of the largest individual, taken a t  a 
depth of 459 fathoms, was found distended. with the 
remains of divers species of marine an;mals, of which the 

' following admittecl of being determined: - small fragments 
of the alimentary canal of the remarkable Annelid species 



25 
. . .-.- . 

b i k e  i Stykker af ointreiit 8"'"' Lzngde; Laaget og store 
Stykker af Legeniet af Buca'nmi layclvophanuva, Hanc., 
inedens intet Spor fandtes nf Skallet. soin den saaledes inaa 
have itubidt og atter udspyttet. inden Dyret blev slugt; 
Smaastykker af en af de guldhaa.rede Annelider, der syntes 
at voere Laetwwnice filicw?ais, Kinb.; et helt Expl. af den 
af G .  0. Sars beskrevne Isopode I l y a v a c h a  lairticqs ; Dele 
af den i nzsten  all^ Fiskeniaver op t rdende  Hyperide The- 
waist0 libellula, Maiidt. saint endclig Kjzverne af en liden 
Unge af en Cephalopode, inaaske en Rossia. Hos det nzest- 
storste Individ, optaget fra 499 Favne, ~ a r  Ventrikelen 
fuldproppet af Tlzanisto libellula, nien indcholdt ingen andre 
gjenkjendelige Levninger. 

* Udbredelse. Ligesom de 0vrige arctiske Cottoider 
synes C. microps iklre at have nogen soerdeles . indskrenket 
Udbredelse, men forekoinnier endnu teinmelig langt mod 
Syd p a  Dybderiie udenfor de norske Kyster. Foruden 
Nordhars-Expeditionens 3 Individer fra Havet omkring 
Spitsbergen, livoraf det norqigste optoges under 80' N. B., 
foreligger, som tidligere nrevnt, et Yngel-Individ fra Ham- 
rnerfest i Vestfinmarken, optaget i 1874; saint en noget 
st011-e Unge, optaget af Conservator Storm fra 180 Favnes 
Dyb i Trondlijemsfjorden Hesteii 1878 (63l/," N. B.). Som 
en Egte Bundfisk forekoinmer den sandsynligvis stationaer 
paa passende Localiteter langs hele den inelleniliggende Del 
af de norske Kyster, og utvivlsomt O Q S ~  ved de ~vr ige  
arctiske Landsdele eller i Havet inellein dem, idetmindste 
paa Ishavets europoeiske Side; dog bebor hen vistnok blot 
de storre Dybder, hvor Apparaterne liidtil ikke have vzret 
fuldt lieiisigtsmoessige til 0ptagelsc.n nf saadanne Dyb- 
\mdsforiner. I 

Gen. Cottus, Lin. 
Syst. Nat. od. 12, tom. 1, p. 451 (17.N). 

5. Cottus Scorpius, Liii. 1766. 
Cottiis aco~pius, Liii. Syst. Net. ed. 12, tom. 1, 1). 4:12 (1766). 
Cothu gV0€7&ltdiict18, Cuv. & Val. Hiat. Nat. Poiss. tom. 4, 1). 1:6 (1820). 
Cottus mitchillii, Cuv. & Val. Hist. Nat. Poiss. tom. 4,  1). 188 (1821)). 
C'ottuS porows,  Cuv. & \'al. Hist. Nat. Poias. tom. 8, p. 498 (1,831). 
A c a ? i t h O C O t t U S  labradorinis, Gir. Bost. Journ. Nat. Hist. vel. 6, p. 247, 

Aca?tthorotttta O C d Q t f t 8 ,  H. 13. Storer, Rost. ,Tourn. Sat. Hist. YO]. 0, p. 

Coltus glacialis, Rich. Last. Arct. Voy. Belch. vol. 2, p. 349, tnb. 2:; (18:):)). 

Et yngre Individ med en Totall. af 81'"'". en Hoved- 
h g d e  af 27mm, erholdtes pad ringe Dyb ved Norsk-0erne 
pas Spitsbergens Kordside den 16de Aug. 1878.. Intet 
Indiv. optoges pm de ovrige fh Land mere fjeriiede Sta- 
tioner, og Arten er utvivlsomt en Kystforni blandt Cottoiderne. 

tab. 7, fig. 3 (1850). 

253. (lK10). 

L)on norske Nol.dlla\.suxl)editioil. Collatt : Fieke. 

Spiocliwtopterzcs typictu, M. Sars (described in "Fauna 
Littornlis Norvegiz." Part 2. 1856), about 8'"" in length; 
the operculuin, together with large fragments of the body. 
of Bucciiaum hydvophunzwi, Hanc. (no vestige could be 
detected of tlw shell. which the fish must have crushed and 
ejected before proceeding to s ~ v r ~ l l o ~  the animal) ; small 
fragments of one of the golden haired Annelids, apparently 
Lwtwonice filicovwis, Kinb. ; an entire example of the Iso- 
pod Ilyarwli?ia lzi?.ticgs, G. 0. S m s ;  portions of the Hy- 
peroid Tlmiisto libelltila, Mandt, occurring in the stomaclis 
of alniost all fishes; and finally the jaws of a young Ceph- 
alopod, possibly a Rossia. I n  the specimen next in size 
(459 fathoms) the ventricle was distended with numerous 
individuals of 1172enzisto libellula. 

Distribution. - As is the case with the Arctic 
Cottoids generally, C. naicrop would not appear to have a very 
limited range, occurring as i t  does compamtively far south. 
in dwp water off the coast of Norway. Exclusive of the 
three individuals obtained on the Expedition off Spitzber- 
gen. tlie inost northerly in lat. 80" N., a fry-specimen 
was, as before mentioned, taken near Hammerfest. West 
Finmark, in 187.1.. md a young example. by conservator 
Storin. a t  a depth of 180 fatlioms, in the Drontheim Fjord. 
in the autumn of 1878 (lat. 63'1: N.). As a true bottom- 
species. this form probably is met with stationary, in fa- 
vourable localities. along the entire intermediate line of' 
the Norwegian coast, and no doubt. too, throughout the 
Arctic regions generally, or tlie intervening tracts of 
ocean, a t  least in the European diiision of the Polar Sea; 
without doubt, however, its habitat lies at depths from wluch 
the apparatus hitherto devised lins not been fully adapted 
for obtaining specimens. 

Gen. Cottus, Lin. 
Syst. Xat. od. 12, tom. 1, 11. 451 (1700). 

. 5. Cottus Scorpius, Liii. 1766. 
Cottus scorpitls, Lin. Syst. Nat. ed. 12, toin. 1, p. 452 (1766). 
Cotttcs gmnlutrdirus, Cuv. &Val. Hist. Nat. Poiss. tom. 4, p. 150 (1829). 
Cottua ?J1dichdlii, Cur. b Val, Hist. Nat. Poiss. tom. 4, p. 188 (1829). 
Cottw ~ O V O S U S ,  Cuv. IY; Val. Hist. Nat. Poiss. tom. 8, p. 498 (1831). 
:lcadhocott~cs Ialmtloriccts, Gir. Boat. ,Tourn. Nat. Hist. Yol. 0, p. 24?, 

Acntitlrocotttrs orellnttcb, H. R. Storor, Bost. Journ. Nat. Hist. vol. 6, 

Cottus gInrinZis, Rich. Last. Arct. Voy. Refch. vol. 2, p. 349, tab. 2% (1KC)). 

tab. 7, fig. :\ ( I s l o ) .  

p. 2x1 (lsao,. 

A young iiidiridual. total length 81 '""', length of head 
27 '"'", was obtained off the Norsk Islands, northern coast of 
Spitzbergen, Aug. 16th 1878. KO example \\-as taken at 
my of the other stations farther from land; the spe- 
cies is undoubtedly a littoral foriii of the family. 

.4 
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Straaleanglet var: 1 D. 9 ;  2 D. 16; A. 13. 
Udbredelse. I Europa forekommer denne Art omtrent 

uforandret fra Kanalen (48O N. B.) og Osterspren af, og 
langs Frankrigs, Storbritanniens, Danmarks, . Fsrsernes, 
Norges og Sveriges Kyster lige op i Osterspren, fromdeles 
ved Nord-Rusland, Novaja Zemlja, Beeren Eiland og Spits- 
bergen, hvor. den paa flere Stater hsrer til de hgppigst 
forekomnende littorale Fiske. Eremdeles er den mere eller 
mindre talrig ved Islands, Grsnlands og det arctiske Ame- 
kas Kyster; dog ere de Former, der bebo clisse Landsdele, 
af forskjellige Forfattere blevne udskilte under saeregne 
Navne, hvoraf det tidligste er C. groenlandicus, opstillet i 
1829 af Cuv. og Val. efter den af Fabr. i hans Fauna 
Groenl. meddelte Beskrivelse. Disse Arter ere dog af 
Malmgren l, Lutkene 0. fl. henviste til Synonymernes Rxekke, 
idet de samtlige gaa ind under den naevnte vestlig-arctiske 
Form af denne Art, C. gro&!tuliw, der maaske vi1 med 
aogen g e t  kunne opfprres som en constant Varietet af den 
normale C. Scorpius. 

Ved Nordamerikas Kyster findes, foruden den naevnte 
sstlige Varietet, der er saerdeles talrig, ogsaa Hovedarten. 
Den fprrstnsvnte gaar ned til Cap Hatteras under 36O N. 
B.; Hovedarten er fundet, ifprlge Goode & Bean (Bull. Ess. 
Inst. vol. XI, 1879) ved New Englands Kyster (nlaine), 
under 44O N. B. 

Gen. Gyxnnacanthus, Swains. 
Xat. Hist. Fish. Amph. Rept. 11, p. 181 og 271. (1839.) 

Hovedet fladtrykt 09 bredt, Kjceverne korte. 
Legemet trindt, uden St?cjcel. Praeoperculuna vcebnet. 
Tcender i Kjcmerne (ingen paa Vomei. og Palatin- 
benene). Sidelinie tilstede. 2 Dorsaler. Gjxllehinderns 
sammenhcengende paa Hoveclefs Underside. 

6. G.  pistilliger, (Pall,) 1811. 

f Cottus gobio, Fabr. Fauna Groenl. No. 115, 1). 159 (1780). 
Conus pisti l l iger,  Pall. Zoogr. Ross. Asiat. tom. 3, p. 143, pl. 20, 181 1, 

COthtS ventraZis, Cuv. & Val. Hist. Nat. Poiss. tom. 4, p. 104 (1820). 
COttPt8 tricuspis, Reinh. Ovors. 1829-30, Kgl. D. Vid. Selek. Naturv. 

&jmlaocanthus ventralis, Sw. Nat. Hist. Fish. Amph. Rept. 11, p. 271 (1839). 
Pliobetor hkU8pi8, Kr. Naturh. Tidsskr. 2. I b k k e ,  I .  B. p. 2U3 (1844). 
?Cotttu intermedius, Temm. & Schlog. Fauna Jap. Poies. p. 38 (1850). 
Acanthocottus patris, H. R. Storer, Bost. Journ. Sat .  Hist. vol. 6, p. 

Cothrs fabn'n'i, Gir. Proc. Amer. Ass. Adv. Sei. vol. 2, p. 411 (1850); 

trykt 1831 (1811). 

Math, Afh. 5. Del, p. LII. Kbhvn. 1832 (18211-30). 

250, pl. 7 (1850). 

Proc. Bod. SOC. Nat. Hist. vol. 3, p. 189 (1850). 

Ofv. Kgl. Vet. Ak. Fijrh. 1864, p. 405. 
a Vid. Medd. Nat. Foren. Kbhvn. 1876, p. 370. 

Number of rays: - 1 D. 9;  2 D. 16; A. 13. 
Distribution. - In Europe the range of this species, 

as an almost constaqt form, extends from the British Chan- 
nel Qat. 48" N.) along the coast of France, the entire coast 
of GreatBritain, the coast of Denmark, the FaroeIslands, 
the coasts of Norway and Sweden, the shores of noi%hern 
Russia, Novaja Zemlia, Beeren Eiland, and Spitzbergen, 
where i t  occurs, in divers localities, as 'one of the com- 
monest of the littoral fishes. It is abundant, too, more or 
less, on the coast of Iceland and Greenland, and the Arc- 
tic shores of North America. The forms inhabiting those 
regions have, by some authors, been excluded as <distinct 
species, the earliest synonym being C. grci?nlandiczu, Cuv. 
& Val, 1829, froin tlie description given by Fabricius .in 
his Fauna Grmlandica. Malmgren l, Lutken e, however, 
and other ichthyologists regard these suppositious species as 
identical with the aforesaid west Arctic form of tlie spe- 
cies, C.'grmdandiczls, which, perhaps, with some reason may 
be regarded as a constant variety of the nornial C. scmpius. 

On tho shores of North America, exclusive of the 
aforesaid eastern variety, which occurs in great numbers, 
the principal species is also met with. The range of the 
former extends as far south as cape Hatteras, in lat. 36' 
N.; the principal species, according to Goode and Bean, 
(Bull. Ess. Inst. Vol. XI, 1879) has been observed on the 
coast of New England (Maine), in lat. 44' N. 

Gen, Gyxnnacanthus, Swains. 
Sat. Hist. Fish. Amph. Rept. 11, p. 181 and 271. (1839.) 

Head broad and depressed: jaws short; body 
without scales; preoperculum armed; teeth in jaws, 
wanting on vomer and palatine bones; late?-a1 line 
obvious; two dorsals; branchial membrane continuous 
on under suiface of head. 

6. 6. pistilliger, (Pall.) 1811, 

t Cortus gobio, Fabr. Fauna Grmnl. No. 115, p. 159 (1780). 
Cottrrs ptstiZligeY, Pall. Zoogr. Roes. Asiat. tom. 3, p. 143, pl. 20, 181 1, 

&tttb8 ve,u!ra{is, Cuv. & Val. Hist. Nat. Poiss. tom. 4, p. 104 (lW29). 
COttff8 h & ~ 8 p ~ k ,  Reinh. Overs. 1829-30, Kgl. D. Vid. Selek. Naturv. 

&Jmxmznt/me ventralis, Sw. Nat. Hist. Fish. Amph. Itept. IT ,  p. 271 (1839). 
Phobetor tricuapie, Kr. Naturh. Tidsskr. 2. ltrekke, 1. B. p. 203 (1844). 
I Cottus iktcrnzediw, Temm. Q Schleg. Fauna Jap. Poise., p: 38 (1'850). 
A C a 7 f t h O C O t h 8  patris, H. R. Storer, Bost. Journ. Nat. Hist. Vol. 6, p, 

Cottue fubvic i i ,  Gir. Proc. Amer. Ass. Adv. Sci. vol. 2, p. 411 (1850); 

printed 1831 (1811). 

Math. Afli. 5 Del, p. LII. Kbhvn. 1832 (1"LI)-30). 

230, pl. 7 (1830). 

Proc. Bost. Soc. Nat. Hist. vol. 3. p. 18!) (t850). 

* Ofv. Kgl. Vet. Ak. Fiirh. 1864, p. 405. 
2 Vicl. RIedd. Sat. Foren. Kbhvn., 1870, p. 370. 

. 



Qyninacaiitlocs patris, Gill, Proc. Ac. "at. Sci. Philod. 18G1, Suppl. p. 

Plioaetor vcntralia, Malmgr. Sv. Exped. till Spctsb. ocli Jan Mayen 

C4rJmacanthrrs t t - iwp i s ,  Gill, Rep. Comm. Fish & Fisheries, 1871-72, 

Qynmacant~ius piatiuiger, Bean, Bull. U. St. Nat. Mus. No. 15, p. 127 

42 (1861). 

1803-64, p. 249 (18Gi). 

p. 800 (18i3). 

(1 879). 

~- 
Eznct Localitg. 

Depth. 

Temp. at Bottom. 

--___ 

Diagn. Hovedets Overside ined clzugrinartede Ben- 
tornegmpper, Lqemet selv imten glat. Sidelinien glut, ret- 
ldmade, med en. Smkning ved Slutningen af 2d.m Dorsal, 
har omtr. 35 Porer. Hov& indeholdes ,n@sten 4 Gange i 
Totall., laar et Par stumpe RnudR1' over 0jnene, inyen paa 
Panden eller Baghovedet. Pracopermluna har 4 Tome, 'den 
owe lang og stcerk, oftest 3-tandet, hos yngre lwedt 2-delt. 
Pectoralen lung, Ventralme ?&os Hannen lunge. Farvma 
graalrrun med 3 st0rre Rygpletter, og mere uregelnacessige 
Pletter nedad Sideme; f l w n m n e  med Tverbaaiad. Hannen 
har hvide Pletter paa Bugen, samt Analpapille. Stsrrelsen 
indtil 200 mm (Hannen), eller 250 mm (Htwnen). 

Stat. 3GB. 

Magdaleiie Bay, Spitzbergen. 

50 Fathoms (91m). 

- 1.00 c. 

B. 6 ;  1 D. 11 (10 ellw 12);'2 D. 15-17; A. 16-18 
(19); P. 18 (19); V. 4 ;  C. 711117. Lila. bat. 36. 

UYbdC. 

Yenip. paa Bundeli. 

Uendeii. 

Datusi. 

A7ltd Indiaidm 

- 
- 

Loaalit. fra Nordh. Exped. Spitsbergen. 

30 Favne (91 "I). 

- 1,oo c. 
-_. 

Mglrkgraat Ler. 

17de Bug. 1878. 

8 Indiv. 

____- - - 

I Stat. 3UG. 

~ 

Bottoni. 

Date. 

Beliggenhed. I Rlaadalencbay. Sliitsbergen. 

~ 

Dark-grey Loam and Shingle. 

17th Aug. 1878. 
~ 

Qyniimcantli~ts patiis, Gill, Proc. Ao. Nat. Sei. Yhilad. 1861, Suppl. p. 

Pliotetor vent~alis, Malmgr. Sv. Exped. till Spetsb. och Jan Mayen 

O1jninura~1ihus ti-irusi~io, Gill, Rep. Comm. Fish. & Fisheries, 1871 -72, 

Gpnarantlitts pistilligel; Bean, Bull. U. St. Nat. RIu8. No. 15, p. 127 

42 (1AGl) .  

1963-04, p. 249 (18Gi). 

p. 800 (1873). 

(1 879). 

Diagnosis. - Upyer myface of head with groups of 
granulations; body almost smooth; lateral line smooth, 
passing straight to terniinutima of second dorsal, at tlmt point 
slightly dejiected, number of pores 35; length of head one- 
fou?.th o j  total length; two obtuse protuberances above tlte 
eyes, none o n  the sinciput or omjmt; preoperculum furnished 
with four spines, the uppermost long and powerful, generally 
tridented, in younger examples broad, bidental; pectorals long; 
ventrals long, in the male; colour greyish-brown, with three 
large dorsal patches and numerous spots down the sides; 
,fins traversed by transverse bands; abdomind wrface spotted 
zuitla white, in the male, which i s  furnished wit?& an and 
papilla. Length reacliiy 200mm (male) or 250mm (fepule). 
M. B. 6 ;  1 D. 11 (10 or 12); 2 D. 15-17; A. 16-18 , 

(19); P. 18 (19); V. 4 ;  C. illlli. f i n .  lat. 35. 

Locality (North Atl. Exped.) : Spitzbergen. 

t3 Indiv. I A h a .  of Spcci?,l. 

Descriptive 'Observations. - Dimensions of, and 
number of fin-rays in, specimens obtained. 

Total Length. Length of Head. 1 D. 2 D. A. 
20 'nm 10 15 17 a. 

b. 76 - 21 - 10 16 16 
C. 84 - . 23.5 - 11 17 18 
d. 99 - 2G.5 - 11 16 18 
e .  . 115 - 31 - 11 16 18 
f. 116 - 29 - 11 l G  18 
g. 122 - 31 - 11 15 17 
h. 128 - 32 - 11 15 17 

The number of fin-rays in the 8 examples varied 
accordingly: - 1st dorsal, between 10 and 11 ; 2nd dorsal. 
between 15 and 17; anal. between 16 and 18. In one 
or two of the specimens tho dorsals were contiguo~is, in 
most hoverer sep:wated. the space between, though short. 
being distinctly obvious. 

Twa only of the specimens obtained were males, and 
had a rather long anal papilla. 

I n  the two smallest individuals the head was as yet 
perfectly smooth ; but the frontal region and the preopor- 
culuin of the largest were furnished with a cluster of depressed 

. 75 t"," 
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det endnu fuldkommen uskadte Individ) af en lting af Slim- 
porer. Disse' Grupper af .Bentorne, der omtrent have en 
Lindsediameters Stramelse, danne oprindelig blot et Par 
Rzekker, hvoraf hver strzekker sig fra 0 je t  s h a t  bagover 
til Gjallespalten ; inen efterhaanden bliver Antallet stplrre, 
Mellemrummet mellem de 2 Rakker opfyldes, og 110s de 
stcdrste er en stor Del af Hovedets Overside beklzdt p a  
denne I&iade. Dog kan, ifprlge Lutkens Cndersprgelser, 
denne Hovedets Beklqdning mangle endog hos udvoxede 
Individer. 

Hos ganske unge Individer er den prvrc Torn paa 
Praeoperculuni forlioldsvis laengere, end 110s de addre, idet 
den nied sin Spidse nzsten mar  til den bagre Rand af 
Operculum. Hos Ind. ined en Total1:mgde af indtil 80'"" 
er den i Spidsen enclnu blot grundt tvedelt, inedens den 
fprrst hos de zldre Individer cr skarpt og tydeligt tretandet ; 
et  udvoxet Individ (fra Vadspr i Finmarken, en Hun) har 
endog den hojre Torn 4-delt, den venstre nied .5 tydelige 
Tamder 1. 

Fsde. Hos et af de erholdte Individer var Ventri- 
kelen udspaendt af Smaastykker af Aiinelider (Polynok?). 
De Individer, soin jeg i 1874 havde Lejlighed til at under- 
serge i Varangerfjorden i OsbFinmarken, indeholdt blot 
Crustaceer, tilhgrende forskjellige Arter Gammarider og 
Ido theer. 

Udbredelse. G. pistibliyw (bedre kjendt som Plzobetor 
ventralis eller Ph. trimpzs) er sandsynligvis endnu den eneste 
sikkert bekjendte Art af sin Slzegt, der iprvrigt kun ved 
Manielen af Vomeyintander adskiller sig fra Slaegten Cottzcs. 
Dens. Synonynii er udtprmmende bohandlet af Dr. Liitken i 
Vid. Medd. Naturh. Foren.' Kbhvn. 1876, p. 363. I sin 
Udbredelse synes den a t  vare nzesten ganske circumpolzr, 
og den vi1 neppe savnes p a  noget nprjere underwgt Gebet 
af de til Europas, Asiens og Americas Kyster sbdende 
Dele af Ishavet. Allerede i 1780 blev den af Fabricius be- 
skreven fra Grprnland (under Xavn af Cottzcs goijio); senere 
er den bleten bekjendt fra Kamtschatkn og Beringsliavet 
lige ned til 3apan, samt vestover langs Asiens Kordkyst 
til Kysterne af Novaja Zemlja, Spitsbergen, Finmarken i 
Norge, fremdeles ved I s l a d ,  G r d a n d  og det arctiske 
America ned til Nova Scotia under 450 N. B. Paa flere 
af ksse  Localikter, s d e d e s  ved Spitsbergen, er den 
sardeles talrig. 

.Serges Fiske", p. 30 (1874). 

osseous ganulations, each (in the specimen exhibiting 
no trace of mutilation) surrounded by a ring of 
mucous pores. These clusters of granulations, in size about 
equal to the diameter of the lens: are first arranged in two 
rows, extending from the edge of the eye to the branchial 
opening, but, gradually increasing in number, they encroach 
upon the intermediate space; and in the largest spec- 
imens a very considerable portion of tlie upper surface 
of the head is armed in this manner. According to Lut- 
ken, however, this spinous covering docs not always occur 
even in full-grown individuals. 

Very young examples have the uppermost spine on 
the preoperculum proportionately longer than individuals 
in a more advanced stage of growth, the tip of the point 
alniost reaching to the posterior margin of tlie operculum. 
In examples with a total length of 80mm, this spine, at the 
point, is still obtuse bipastite, maturer individuals only 
having it slixp and distinctly trifurcate; in an adult spec- 
imen .(a female, froni Vaclspr, in Fininark) the spine on the 
riglit side was furcateG with four. that on the left with 
five well-defined denticles.' 

Food. - I n  oiie of tlie specimens examined the 
stonincli was distended witli small fragments of Annelids 
(l'olyioi;). The ventricles of the individuals I had the 
opportunity of ellamining in 1874, in the Varanger Fjord, 
East Finmark, contained only reiliains of crushceans, 
Gnmmaridcl! and Idothecl!. 

Distribution. - u p  to the present time (3. pistdl<qw 
(better known as Plzobetor z;e,zt?-alis OS Plz. triczmpis) is the 
only well determined species of its genus, the sole cha- 
r:ictcr distinguisliing i t  h o m  the genus Cottzu being 
the absence .of vomerine teeth. Its synoncnny has been 
exhaustively treated of by Dr. Liitken, in Vid. Medd. Na- 
turh. Foren. Kbhvn. 1876, p. 363. In  its distribution i t  
would appear to  be almost circumpolar, and will liardly 
fail to be met with throughout any region of the Arctic 
Ocean OR the shores of Europe, Asia, and America, As 
far back as 1780, Fabricius &scribed the species (under 
the name of Cottus yobio) as occurring on the coast of 
Greenland; more recently i t  has been met with off Kam- 
tschatka and Bering's Straits, as far east as Japan, and, in 
a westerly direction, along the northern coast of Asia;as 
far as Noraja Zem'lja, Spitzbergen, Finmark, Iceland, 
Greenland, and Arctic America. and southwards, off Nova 
Scotia, in lat. 450 N. In  many of these localities, e. g. 
on the coast of Spitzbergen, it is exceedingly numerous. 

* .'Norges Fiske,", 1). 30 (1874). 
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Gen, Centridermichthys, Ricliards. 
Zool. Voy. Sulph. Fishes, 1). 73 '(1843). 

Hovedet forholdsvis $adtrykt og hredt, Legemei 
irindt, glat eller granuleret. Praeoperculum vcebnet. 
Tcender .i Kjceverne, p a a  Vomer og p a a  Palaiin- 
benene. Sidelinie tilstede. 2 Dorsaler. Gjmllahin- 
derne sanimenhmngende p a a  Hovedets Underside. 

7. Centridermichthys uncinatus, (Reinli.) 1833-34. 
(PI. I. fig. 7). 

Cotha usciiuttts, Iieiidi. 'Overs. 1 S:%,3-34.  Kgl. D. Vid. Selsk. Naturv. 
Mnth. Afh. (i. Del, 11. XLIV, Kbhvli. 18.17 (1 t 3 i L 3 4 ) .  

IceZue uncztiatus, Kr. Nxturh. 'L'idsskr. 2. Rsjkke, 1 .  B., 1). 2b-3 (1  b44). 
Cenh-iderntirhthys u?aciiaattq Gunth. Cat. Pisli. Bnt. Nus. Vol. 2, 11. 172 

(1 S60). 

Diagn. Legemet ovwalt glat, !igesom Sideliniwi; den  
sidste bastaamade af omtr. 18 Porer. Hovedet in.delaoldes 3 1 2  
Qange i Totall. 0jnene s m d e l a  tcetstaamde og stwe, indelioldas 
omtrmzt 2 I l 6  Gange i Hocedlmgden. Praeoperculum liar 2 
Torne, den  nwe kloformig krunwiwt og scerdeles skarp. Et 
Par stuntpe Knuder paa Bagliovedef . Bundfarvmi 11viwis9 
ined graabrunc Plettcr, clw 110s de Yn-qre oftest we 3 nedad 
Ryggen, nwn mere uregelmtessi~qe hos de A'ldre. Anal- 
papille WUX~~&Y.  Stmrrelsaa indtil 100 -. 

M. 13. 6. 1 D. 7-8; 2 D. 13 (12 eller 14); A. 11; 
P. 18-19 (20-21); V. 3; C. 411114. Lin. lat. 18. 

Localit. fra Nordh. Exped. Havet inellem Nordcap 
og Spitsbergen. 

I-- 
Stat. 27;). Stat. 2!)0. 

.:\70 Kil. 210 Kil. 
0. Bcereii NV. Ham. 

Eilaiid. Irierfcst. 

147 Favne 1!)1 Faviit 
p i ! )  "). (34!)"). 

- 0,4 '  c. + :$,.-lo c. 
.____ 

-- 
Grcanligt Sandhol- 

TAX. digt Ler. 

Stat. 323.  

1HO Kil. 
SO. Beer. 
Eiland. 

223 Eavrit 
( 4 0 H m ) .  

-- 

Stat. 326. 

100 Kil. 
S. Spits- 
bergen. 

t 23 Fxvne 
(e25 "). 

1 -  -1 
Atrtul Zndiu. 1 llldiv. ,i Indiv. 4 Iiidiv. 1 Ilidiv. I 3 Iiidiv. 

Bemeerkninger til Sgnonymien. Shg tQn  Centriderwb- 
i C & p ,  opstillet nf Richardson i Zool. V O ~ .  Sulph. Fishes 
P- 73.(1843) for et Anta1 .cottoicle Fiske fra dot mctiske 
Nard-America saint Nordost-Asiens Kyster, sdskiller sig 
a h e  ved TilstodevZrelson sf Tacnder pna Palatinbenene 
fra den typislre Slaegt Cottics. Hidtil er aleno en oiikelt 
h t ,  C. 'um'natus, (Reinh.), funden i Europa; denne op- 
stilledes af Reinliardt sen. fra Groiiland i 1833 under Nav- 
net Cottw' uncinatus. 

Den korte Diabwose, Zlvorined Reinhardt ledsagedo 
sin nye Art, er indtil de seneste Aar bleven uden Tillzg 
Ebntagot, saaledes i 1844 af Kroyer (Xsturli. Tidsskr. 2den 

=en. Centiidermichthys, Ricliards. 
Zool. Voy. Sulph. Fishes, 1). 7:3 (1843). 

H m d  compas.atively depressed and hroad: body 
plump, smooili or granulated: prsoperculum aiwed;  
iceth in *jaws, on  vomer, and palatine bones. 
LateVal line obvious: two dorsal ,fins; branchial 
membrane coniinuous on the under suyface of the head 

7. Centridermichthys uncinatus, (Reinh.) 1833-34. 
(PI. I. fig. 7.) 

Cottm uiwiiitatus, lhiuli. Overs. I SY:i-:%.l. Kgl. I>. Vicl. Selsk. Katurv. 
. Math. Afh. (i. Del p. XLIV, Kbhrn. IS37 ( l S : % 3 - 4 4 ~  

ICdt6S  ?&71CitltCttd8, Kr. Naturh. Tidssk. 2. I M ~ k e ,  I .  B. 1). !iK\ ( 1 S44). 
C.iJvidnmichtIiys tciiciimtus, Giiiith. Cat. Fish. Brit. Mus. Vol. '1, p. 172 

(lhri0). 

. Diagnosis. - Body arid lateral line sinootli; the latter 
consisting oj' I S  pores; ~engt~i o j  Itcad to total' l c x g t ~ a  as 1 
to 3ll8; eyes exceedingly close togdlim, aid large, longitudi- 
nal diameter to 1en.gtli oj' head as 1 to 24/l:,; two spines on 
preopercdum, tlie upper ioigzceal, liooked, and exceedingly 
sharp; two Blztnt obtuse protubmances on the ocrijmt ; grozciul 
coloisr wlaitisla, witli greyish brown spots, goierally three in 
young examples, aaryi7zg inme in a c l z e 1 . t ~ .  Anal papilla want- 
ing; length reacliing 100 mm. 

M. 'B. 6. 1 D. 7-S; 2 D. 13 (18 or 14); A. 11; 
1'. 18-19 (20-21); I/: 3; C. 4/11/4. f i n .  lat. 1s.. 

Locality (North Atl. Exped.): - The open sea, 
between the North Cape and Spitzbergcn. 

stat .  262. stat .  275. stat .  'L!)o. Stat. .)23. Stat. 326. 

:IO KiI. E. 370 &I. E. 210 Kil. 18OIL SE. 1W IG1.S. 
Exact Locality. of of Bceren KW.Ham- Beercn Spitz- 

Vnrd0. Eiland. inerfest. Eiland. bergen. 

_ . ~--- 

- - . . ~- __ .. - . ~ 

clay. Greenish Sandy Browmisll- * Dark 
Clay. Clay. grey Clay. Clay. 

27th Juno 2nd Ju ly  7th.Iuly 3OthJulg 3rd Aug. 
1 S78. 187s. 1878. 187s. 1878. 

Hottosr. 
- -. -. - - -- - - -- 

Uatc. 

G z : o y s p a  -r1z;- I -3indiv.- l.1Tndlv.I-1 Illdiv.I-3 1ndiv.T 
Remarks on the Synonymy. - The genus Cmd-' 

ridwmichth~s. etablished by Richardson in Zool. Troy. Sulph. 
Fishes, 1). 73 (1843) for divers Cottoid fishes occurring in 
the Arctic regions of North Ainorica and off tlie north- 
eastern shores of Asin, is distinguished from the typical 
genus Cottzcs sololy by the presence of teeth on the palatine 
bones. Up to the present time, but a single species, C. 
uncinatus, (Reinh.), Iias been met with in Europe; it was 
fiist described by lteinlinrdt soli. from the coast of Green- 
land, in 1833, under the nanie of Cottzis z~nciizatzcs. 

Tho brief diagnosis given by Reinhardt has been copied, 
till but a few years since, without addition, by Kroyer in 
1841 (Naturh. Tidsskr. 2. Rzkke, 1. Bind), and by Gun- 



Raekke, lste B.), og i 1860 af Giinther (Cat. Fish. Brit. Mus. 
vol. 2). hvilke begge ikke kjendte Arten af Autopsi. I 
1868 anineldtes den af Professor Esmark fra Finmarkens 
Kyster (Forh. Skand. Naturf. lode Mode), ligesom Dr. 
Liitken i 1876 gav en Del Bemsrkninger om Arten i 
Medd. Eat. Foren. Kbhvn. for samme Aar. Nogen udfor- 
ligere Beskrivelse er: saavidt vides, ikke fremkommet, uden 
i 1874 i Forfatterens Afhandling ,,Norges Fiske" (efter 
Exemplarer fra Norge), ligesom den hidtil ikke liar vsret  
afbildet. Jeg  gjengiver derfor her Artens Beskrivelse, sam- 
menholdt med de nytilkomne og vel vedligeholdte Exem- 
plarer fra Kordhavs-Expeditionen. 

Beskrivelse. Legmisbyg?ai?iq, F r a  d e  de ovrige 
nordatlantiske Cottoider kan C. utm'?iatus i Regelen let 
kjendes ved sin af faatallige og store Porer dannede Side- 
linie, der i s m  hos yngre Individer er iojnefaldende, i For- 
bindelse med hele Legemets Glathed, idet dette ikke viser 
Spor af Protuberantser eller Granulationer. Saerdeles clia- 
racteristisk el: fremdeles den krogformige Klo pm Praeo- 
perculum, medens Palatintaenderne fwst blive tydelige hos 
de noget storre Unger. 

Legeinet har i~v r ig t  den for den naxstaaende Slsegt 
Cottus alinindelige Form. idet Hovedet er temmelig flad- 
trykt, og det egentlige Legeme er forti1 nllesten trindt, 
bagtil mew sammentrykt. 

Hovedet er bredt sgformigt, og indeholdes 110s de 
udvoxede omkring 31/2 Gange i Totallaengden. eller lidt 
over 21/s Gange i Legemets Lzngde Caudal. 0jnene 
ere sllerdeles tststaaende, saaledes, at Benbroen mellem 
Orbitae blot er en Brflkdel af Lindsens Diameter. D e  ere 
tillige overordentlig store ; deres Laengdediameter er smledes 
betydeligt storre, end Snudens Lsngde, og udgjor omtrent 
241, af Hovedets Laengde. 

StBrrelsen af Crystallindsen er en msrkelig Variation 
underkastet, idet denne? som bekjendt, plejer a t  vare con- 
stant af samme StBrrelse hos 1igestoi.e Individer af satnme 
Art. Medens saaledes hos det storste af de under Expedi- 
tionen erholdte Individer, hvis Totall. var 83 "", Lindsen 
havde en Diameter af 2,5"", vw den hos et  y n g e  Individ, 
hvis Totdl. v11r blot G8"", omtr. 3.5""; tlndre udviste 
Overgange mellem begge, Nogen Forskjel i Legemsbyg- 
ningen foravrigt kunde ikke cpdages; heller ikke stod denne 

.Variation i noget bcstemt Forhold til Dybden, idet netop 
det stgrste Iiidivid var taget p a  det grundeste Vand (123 
Pavne), og det mindre paa en kun ubetydeligt strai~e Dybde 
(148 Fame). 

Tsnderne ere teminelig fine, og tilstede (foruden i 
Kjaeverne) tillige p a  Vomer og pa2 Palatinbenene. Hos 
Unger med en Totall. af under 20"" ere Vomerin- og Pa- 
lrttintaenderne endnu ikke fremkomne. Gjaellehinderne ere 
sammenhzengende paa Hovedets Underside ; Antallet af 
GjAlestraaler er 6.  

Kjaeverne ere omtrent af samine Lzngde; dog bevir- 
ker den tykkere Overlabe, a t  Overkjzven synes ubetydeligt 
hngcre,  end Underkjaven. 

ther, in 1860 (Cat. Fish. Brit. Mus. Vol. 2), neither of 
whom knew the fish from autopsy. In the year 1868 
Professor Esmark gave notice of .its occurrence on the 
coast of Finmark (Forh. Skand. Naturf. 10 Mode); and in 
1876 Dr. Liitken communicated sundry observations on the 
species in Medd. Kat. Foren. Kbhvn. for that year, No 
full description howlever had, we believe, appeared previous 
to that given in "Korges Fiske" (1874), from Norwegian 
specimens; nor has the species yet been figured. The 
detailed description, supplemented from an examination of 
the specimens - in an excellent state of preservation - 
obtained on the Korth Atlantic Expedition, is given below. 

General Description. 8lrudure of the Body. - c. 
uncinatus may as a rule be readily distinguished from all 
other North Atlantic Cottoids by the large size and fewness 
of the pores constituting its lateral line, a conspicuous 
character, more particularly in young examples ; moreover, 
by the smoothness of the skin, not a vestige of granula- 
tions or protubepnces can be detected in any part of the 
body. Another salient feature is the ungueal spine on 
the preoperculum; the palatine teeth, on the contrary. are 
not developed in very young individuals. 

I n  other respects the forin and structure of the body 
corresponds with that of the allied genus Cottus, the head 
being considerably depressed and the body roundish, the 
posterior part somediat compressed. 

Head broad, ovate; length to total length, in adult 
examples, about as 1 to 31/2 or, to length of body, exclu- 
sive of caudal, a trifle more than as 1 to 21/2. Eyes set 
exceedingly close, the length of the osseous ridge between 
the orbits being but a fraction of the diameter of the lens; 
they are also remarkably large, the longitudinal diameter 
considerably exceeding the length of the snout and nearly 
equal to 24/la of the length of the head. 

The size of the crystal lens, generally constant in 
individuals of equal dimensions belonging to the same 
species, varies remarkably in C. uncinatus. I n  the largest 
of the specimens obtained on the Expedition, total lengdh 
83"", the diameter of the lens was 2 . ? 1 ~ * ~ ,  whereas in a 
younger example, total length not more than M I n r n ,  it 
reached 3.5 ""; others represented the transition stages. No 
otlior difference could be detected in tho forin and struc- 
ture of the body; nor was this characteristic peculiarity in 
any way dependent on depth, the largest individual having 
been taken in the shallowest water (123 fathoms), and the 
small example at a depth but very little greater. (148 
fathoms). 

Teeth - rather slender - on the voiner and palatine 
bones, and in the jaws. In young exainples, total length 
less than 20"". the vomerine and palatine teeth were 
not yet developed. Brancliial membrane continuous on 
under surface of head ; brancheostegals 6. 

Jam equal in length, tile upper, however, appearing 
to be. somewhat longer than the lower, from the thickness 
of the upper lip. 
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Praeoperculum har 2 Torne, den nederste kort, nedad- 
rettet, og lidet fremtrsdende; den prverste lang og h o g -  
formigt bsjet indad, overordentlig spids og stsrk, samt ha 
oven og neden noget sammentrykt; nicd siu Spidse mar 
den ikke tilb'age til den 0we Flig af Operculum. I fuld- 
kommen' uskadt Stand er denne kloformige Torn lige ud 
til Spidsen beklsedt med Hud, der ganske udfylder dens 
indre concave Del. Ved Grunden af den store Torn findes 
pm Forsiden en mindre, der dog 110s uskadte Individer 
heppe lader sig iagttage, uden ved Fprlelsen. . Operculum 
har en enkelt Torn nedentil, men ender oventil i en blsd 
og afrundet Flig, nedenfor hvilken der skjuler sig en Iav, 
men skarp Torn.. Mellem det forreste og bagre Par Nsese- 
bor findes et Par korte opstaaende Tome, og pntl Bag- 
hovedet et Par lignende, der ere bagudrettede, men som 
alle ere, ligesoni de prvrige Torne, lidet fremtrsedende af 
Huden. 

Sidelinie, Pmm og Hudtraada. En REkke af 5 - 4  
Porer strzkker sig fra det forreste Par Nsesebor pas liver 
Side bagover under 0jet, og standser onitrent ved Bag- 
kanten af Orbita. Lignende l t skker  strsekke sig paa 
Undersiden af Underkjaven. 

Sidelinien er 110s de y n p e  Ind. dannet af store og aabent- 
s h e n d e  Porer, hvis Anta1 sjelden overstiger '1 8, skjprnt det 
ikke altid er dot samme p a  begge Sider. Hos de seldre Ind. 

- ere Porerne mindre. men deres oprindelige Omkreds kan 
endnu sees som afbrudte? lidt ophprjede Ringe. Hos Yngel 
med en Totall. af under 12"'" or Sidelinien endnu usynlig, 
men allerede, hvor Legemet liar naaet en Lsengde af 
1jrnm, ere omtrent 5-G Porer fremkomne paa Legelnets 
forreste Del. 

Af Hudtraade paa Hovedet findes en yderst 
kort paa Baganden af Overkjwen, umiddelbart foran 
Mundvinltelen, altsaa paa samine Punkt, hvor en lignende 
er tilstede hos Cottus'hbalis og C. lilljeborgii. Hos alle 
uskadte Individer findes endvidere en enkelt Traad ved den 
Ovre Rand af Orbita, der iklie (soni hos lcelmhamatus) er 
hmndforiiiig fladtrykt, men tilspidset ; denne gaar let tabt 
vod Berming. 

f innemze.  Strmleantallct synos idotholo at vmso on 
forholdsvis ringe Variation underkastet, saniuenlignet med, 
hvad der finder Sted hos Icelzcs hanaatus' og %ere andre 
Cottoidor. 

Iste Dorsa! liar 7 eller 8 Straaler, der begynde m i d -  
delbart over Pectoralernes Ovro Fseste, og ende noget bagen- 
for Anus. Den her ingen betydelig Hprjde, idet d e i m  
sjeldent overstiger Hovedets halve Lsngde. 

2den Dorsal har 13 Straaler, hos enkelte Individer 
12 oller 14, og begynder uden Interdorsahum bag lsto 
Dorsal; don har nogot stsrre Hojde, end denne, og naar 
med Spidsen af sine hngs te  Straaler i omtr. en halv Orbital- 
diameters sfstand fra Roden af Caudalen, eller udertiden 
kortere. 

Two spines on preoperculum, the lower short, inclin- 
ing downwards, and but sliglitly developed ; the upper 
long, hooked, remarkably sharp and powerful, above and 
below slightly depressed; the point does not reach back to 
the upper edge of the operculum. Specimens in perfect 
preservation have this strong hooked spine protected to 
the apex by tlic integument, which fills up and con- 
ceals the inner groove. A t  the base of the large 
spine, on the .anterior side, occurs a sinallei- one, ~ l i c l i ,  
however, in wll-preserved examples can hardly be observed, 
save by the touch. Operculum furnished below with 
a single spine; above, i t  terminates in a. soft, convex flap, 
concealing beneath a depressed, but sharp-pointed spine. 
Between the anterior and posterior pairs of nostrils occur 
two short spines, and, on the occiput, two others, all of 
wliicli, lio~vever, in common with tlie other spines, are 
directed backwards, and project but slightly above the 
integument. 

Lateral f i n e ,  MWOUS Pows, ami Ovi. - k row of .i or 
6 pores extends from the anterior nostrils, on each side; 
backwards under the eye. terminating in close proximity 
to the posterior edge of tlie orbits. Similar series occur 
on the under surface of the lower jaw. 

In young examples, the lateral line is composed of 
large and open pores, seldom exceeding 18, which, however, 
are not always equal in number on both sides. I n  more 
mature individuals the pores are smaller ; their original 
circumference being, liowevcr, distinctly obvious, as dis- 
rupted and slightly protuberant rings, In  fry-speci- 
mens (having a total length of less than 12'""), the 
lateral line cannot yet be distinguished, but so soon 3s 

the body has attained a length of 15"'", 5 or 6 pores are 
obvious in the anterior region. 

The head is furnished with one cirrus, exceed- 
ingly short, on the posterior margin of the upper jaw, im- 
mediately in front of the angle of the mouth, in the exact 
spot where a similax cirrus occurs in Cottus bubalis and C. 
2iUjeborgii. In  perfect specimens tl cirrus is also observed 
on the superior margin of the orbits, tapering to a point 
(not thin and riband-shaped as in Icehls hamatus); being 
very slenderly attached t o  tlie skin, great care must be 
taken to presosve it uninjured. 

Fills. - In C. wu.illatus tho nuuiber of fin-says is 
apparently subjected to but slight vasiation as compased 
with this feature in Icelus hamatus and divers other species 
of Cottoids. 

The first dorsal, furnished with 7 or 8 rays, com- 
mences immediately above the upper extreniity of the base 
of the pectorals, and terminates at a short distance bohind 
the anus; its height is not considerable, rarely exceeding 
half the length of the head. 

The 2nd dorsal has 13, in some individuals 12 or 14 
rays; it is contiguous to the 1st dorsal, exceeding it how- 
ever somewhat in height, the tip of the longest rays ex- 
tending to a distance of about half the diameter of the 
orbit from the base of the caudal, sometimes not quite 
so far. 



Analen liar 11 Straaler. og begyndcr uiniddelbart bag 
Anus; den har Hprjde og Udstrekning omtr. soni Bden Dor- 
sal, og slutter i en neppe kjendelig s t ~ r r e  Afstand fra Cau- 
dalens Rod. end denue. 

Pectorderne, der tslle 18 Straaler. undertiden 19-21, 
ere bredt afrundede, soin hos Slegten Cottus; i Spidsen 
ere de nedre Straaler fri og noget fortykkede. Tilbage- 
slaaede naa de nied Spidseriie langt forbi Anus. eller 
(hos de udvoxede Individer) ved eller noget forbi Begyn- 
delsen af Bden Dorsal. 

Ventralerne ere forholdsvis lange. og naa med sine 
fri Spidser nmten til Anus. 

Caudalen har 11 leddede Straaler, der i sin ydre 
Fjerdedel ere klmede. Paa hver Side af de leddede Straa- 
ler findes 3-4 uleddede Stprttestrllaler. der dog kunne 
vaere nesten rudimentam. 

De have 4 Straaler. 

Fawen. Deniie viser hos de y n p e  Individer den 
saedvanlige .Fordeling af 3 graabrune Tverbaand trersover 
Legemet, h i s  Bundfarve er hvidagtig ; det inellemste af 
disse Tverbaand. der udgaar fra Gruiiden af 2den Dorsal, 
er bredcst, og har omtr. en Orbitaldiameters Bredde. Hos 
teldre Individer ere Tverbaandene ikke saa skarpt tegnede, 
idet de ofte indeslutte Felter af den lyse Bundfarve, lige- 
som ogsaa PvIelleniruiniiiene niellem dein kunne vaere' saa 
opfyldte af Smaapletter, a t  Tverbaandene blive ganske , 

utydelige . 
Finnerne, hvis Grundfarve er hvid (isar hos de sldre), 

ere forsynede med skarpttegnede. skraatlprbende Tverbaand ; 
svagest tegiiet er Analen. hvis Tverbmnd oftest ere utyde- 
lige. 10vrigt er snavel Finnerncs, son1 Legemets Farve- 
tegning ikke ubetyleligt vnrierende 110s de forskjellige In- 
divider. 

Sp3ed Yngel. livoraf jeg har et stort Anta1 fi*a Var- 
angerfjorden med en Totall. af indtil 10""". have en ret 
characteristisk Farvetegning. idet e t  sort Baand straekker 
sig rundt Nakkeii og Struben son1 et  Halsbaand; paa Si- 
derne af Legemet gaar dette m ~ r k e  Parti ud som en bred 
Strjbe. 

Forplantning, etc, Yiigletiden for denne Art falder 
sandsynligvis i Juli og August, da flere af de erholdte In- 
divider havde Bugen s tarkt  >adspilet af Rogn.. Et af disse 
(fra Stat. 276), der erholdtes den 2den Juli, og som harde 
en Totall. af 69'""'. hnvde omtr. 32 Rogn i hvert Ovarium; 

-disse Rogii hnvde en forholdsris betydelig Stprrrelse, idet 
deres Dianietei* vnr omtr. 2'""'. Foruden disse 64 Rogn, 
der alle vare jevnstore, og syntes at vaere fuldmodne, 
fandtes et Antnl yderst fine Rognkorn, der vare *forblevne 
uudviklede. . 

Individernes Stmrelse varierede 110s de fleste melleni 
GG og 83 mm, og de maa! da de viste sig forpl~ntningsdygtige, 
have vzret  fuldvoxne eller n3er derved. Dr. Liitken har 
undersegt et Exemplar fra Grenland (i Blusaeet i Kbhvn.), 
der havde en Totallaengde af 100'nm* 

The anal, furnished with 11 rays, commences im- 
mediately behind the vent; height and extent about that 
of second dorsal; it terminates. too, very nearly a t  the 
same distance from the base of the caudal, as does that fin. 

The pectorals, furnished. with 18 rays, sometimes 
19-21. are broad and rounded. as in the genus Cottus; 
extremities of lower rays free and somewFhat thick. Direc- 
ted backwards, the points extend some distance past the 
vent; or (in full-grown specimens) a short distance beyond 
the commencement of the second dorsal. 

Tlie ventrals are comparatively long, the fre'e points 
extending almost to the vent; number of rays 4. 

The caudal is furnished with 11 . articulated rays, 
cleft in their outer fourtli. ~ f i  either side of tlie 
articulated rays occur 3-4 auxiliary rays without ar- 
ticulation, which, however, in soine examples are almost 
rudimentary. 

Colour. - Young individuals exhibit the normal di- 
stribution : 3 greyish brown transverse bands across the 
body. ground-colour whitish ; the middle band, coniniencing 
at  the base of the second dorsal. is the broadest, having a 
breadth about equal to the diameter of' the orbit. In  
maturer individuals the transverse bands are less distinctly 
traced, being broken up with patclies of the ground-colour ; 
the intermediate space, too, is blurred with such a multi- 
tude of spots and niacules as to be frequently almost con- 
fluent with the bands. 

Tho fins, the ground-colour of which is whitish. are 
(more particularly in mature examples) marked with  ell- 
defined, oblique transverse bauds ; marking of anal faint, 
the transverse bands being frequently indistinct. For  the 
rest, both the fins and the body generally display very 
considerable variation in the distribution of colour. 

Fry in the earliest stage of growth, of' which I am 
in possession of a large number of specimens fi.om the Varan- 
ger Fjord (total length 10 "'m), exhibit a most characteristic 
peculiarity of' marking, a black band encircling the throat 
and nuchal region like a necklace; on the sides, this dark 
colour stretches posteriorly in the form of a broad stripe. 

Propagation &o. - The spawning season of this 
species is probably in the months of July and August, the 
abdomen in several of the specimens obtained h y i n g  been 
found distended with roe. One (Station 275), taken J u l y  
211d. total length G9"'", had about 32 ova in each ovary; 
these ova were comparatively of large si?e. the diameter 
being about 2'"1n. Exclusive of these o w ,  64 in nuinber, 
all of which were largo and apparently niature, the ovaries 
contained a number of minute ovarious germs, which had 
remained undeveloped. 

The dimensions varied in most of the individuals 
between 66 and 83'"'", and these specimens, seeing they 
were about to spawn. must h a y  been f ~ l l - g r ~ ~ ~ ,  or very 
nearly S O .  Dr. Lutken has examined an individual from 
the coast of Greenland (preserved in the Zoological Mu- 
seum. Copenhagen) with a total length of 160 ~"'n. 
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Ventrikelen indeholdt hos de undeis0gte Individer f01- 
gende: Hos 3 Indvider fra en Dybde af 191 Favne(Stat. 
290), hvor Bunden bestod af sandholdigt Ler, indeholdt Ven- 
trikelen 110s det ene Anneliden Notomastus latericeus, M. Sars; 
hos det andet ligeledes en Annelide, Chiorwma pellucidu?n, 
M. Sars; det tredie havde Ventrikelen fyldt ined smaa 
Mollusker, soin (ifslge Bestemmelse af Dr. Friele) v y e  Velw 
tina zmdata, Brown, og I'oUia intermedia, M. Sars. Et 
Individ fra Stat. 275 (fra 147 Favnes Dyb) havde Ventri- 

, kelen fyldt med forskjellige smaa Annelider, hvoraf kunde 
kjeiides en Clymene og en liden Polynoi!, der dog ikke lode 
sig naxmere bestemme. 

Samtlige disse Dyr ere Bunddyr, og Arten lever 
utvivlsomt, ligesom de svrige' cottoide Former, umiddelbart 
paa og ved Bunden, hvad der ogs& fremgaar af deus Le- 
gemsb ygning. 

Udbredelse. Centrid. unckitus er en arctisk Art, 
der sandsynligvis optreder paa den noget gundere Hav- 
bund paa de fleste Steder mellem' Grprnland, Spitsbergen, 
Novaja Zemlja og Korge. Oprindelig blev Arten beskreven 
af Reinh. sen. i 1833-34 efter Exemplarer f r s  Gronlands 
Sydkyst (Neniiortalik i Julianehaabs Distrikt). Senere or 
den frx og til nedsendt til Mus(set i Kjrabenhavn fra Grsn- 
land, men synes, ifslge Dr. Liitken, ikke st forekonime 
talrigt her. At den ikke indsainledes under den ongelskg 
Nordpol-'Expedition i 1875-76 i de nordgrmlandske Fk*- 
vande mellem 78" og 83', synes forklarligt, naar man be- 
hagter dens forholdsvis sydlige Udbredelse i Europas arctiske 
&ne .  Den er nemlig hidtil ikke fundet under bogen af 

' de talrige Expeditioner omkring Spitsbergen ; det nordligste 
punkt, hvor den hidtil vides iagttagen, er paa den ovenfor 
naevnte Stat, 326, under 75. 31', ellor omtr. midtveis mel- 
lem Beeren Eiland og Spitsbergen; imidlertid tar det med 
Sikkerhed forudsettes, at den naar op til de sydligsteDele 
af denne 0gruppe. Mellem Spitsbergen og Norges Kyster 
syncs den at vsre jevnt udbredt over Havbunden, hvor 
denne haver sig op til et Par Hundrede Fivnes Dybde, 
hvoriniod den ikko orholdtes vpaa de vestenfor liggende 
stprrre Dyb; mod 0 s t  gaar den idetmindste til Novaja 
Zemlja, hvor et Par Individer erholdtes ved Sdhundbug- 
ten, under Heuglins ,Expodition i 1871, hvilke afgaves til 
Universitetsinusset i Christiania sf Expeditionons Deltager, 
Cand. Aag,aard, 

Ved J a n  Mayen erholdtes intet Indiyid under Kord- 
havs-Expeditionens (vistnok ikke soerdoles talrige) Sky&- 
ninger omkring denne 0 i 1877 ; heller ikke er den 'hidtil 
fund& ved Island. * 

Lhgs  Norges Kyster optracder den pa& forskjellige 
Punkter fra Varangerfjordon og Nordkap o f ,  og nod til Sta- 
Vangerfjorden. som det synes, ikke gacrdeles sparsomt. Den 
Sidstnaevnte Localitet (59") er det sydligste Punkt, hvor 
Arten hidtil er observeret, men den vi1 sandspligvis ogsaa 
vise sig a t  bebo Bankerne udenfor Orknserne og Shot- 

Don norsko Nordhnvserpedition. Collott : Fiske. 

The vmitricles of the specimens examined were on 
dissection found to con@in ma.riiie animals of the following 
species: - O f ' 3  individuals taken at a deihh of 191 fath- 
oms (Station 290), bottom argillaceous clay, I found a 
Notomastw latericeus, N. Sars, in the stomach of one; in 
that of the 'second, an example of'  another Annelid, Chlo- 
Ymna pellucidunz, M. Sars; that of the third was full of 
small mollusks, belonging (as deternhed by Dr. Friele) 
to the species Velutiha unh ta ,  Brown, and. Yoldia inter- , 
niedia, M. Sars. An individual taken at Station 275 (depth . 
147 fathoms) had its ventricle full of divers small Anne- 
lids, amonb which a Clynzmc! and a small Polynoi?' admitted 
of being determined. 

These animals are all of them bottom-species, and 
C. u?icinatzcs, in common with the other Cottoid forms, un- 
questionably, has its habitat either directly on ,  or rery 
nem to, the bottom, a circumstance 'also explained by the 
structure of its body. 

' .  
Distribution. - Cmtr. ~ichahcs is an Arctic species, 

. occuring, where the bottom is comparatively shallow, in most 
localities between Greenland, Spitzbergen, Nova Zemljn! 
and Norway. The species was first described by Roinhardt 
sen., 1.833-34, from specimens taken on the soutli coast 
of Greenland (Nennortalik, in the district of Julianehaab). 
More recently it has now and again been sent from Green- 
land to Copenhagen, but, according to Dr. Liitken, does 
not seem to be common there. I t s  not having been 
taken on the English Polar Expedition (1875-76) off 
North-Greenland, in lat. between 78O and 83O N.; is hardly a 
matter of surprise, if we consider the comparatively south- 
ern range of the species in the Arctic regions of Europe. 
Hitherto no example has been obtained from the shores of 
Spitzbergen; the most northerly point at which, up 9 the 
present time, it is known to have been. observed, is 
Station 326, mentioned above, in lat. 75O 31' N., or about 
mid-way between Beeren Eiland and Spitzbergen ; we may. 
howeve? safely regbd its ranie as extending to tho soutli- 
ern part of that group of island& Between Spitzbergen 
and the coast of Nokyay it would appear to  be equably 
distributed over the surface of the bottom . in. all localities 
where the depth of the ocean does not exceed a couple of 
hundred fathoms; further west, at greater depths, it has 
not been met with: . In  an cmterly direction the species 
occurs at loa& as far as Nova, Zemlja, where two exam- 
ples were taken on Heuglin's Expedition in 1871, in .Seal 
Bay, by Dr. Aagmrd. 

Off the coast of J a n  Mayen no individual of this spe- 
cies was obtained an tho Expedition when dredging (not 
veri frequently, it is true) round that island, nor has i t  as 
yet been 'observed on the coast of Iceland. 

On the Norwegian boast it occurs .in divers localities, 
from the .Varanger Fjord and the North Cape as far soutli 
as Stavmger ; and, apperently not as .a ra.ro species. The 
last-mintioned locality (in lnt. 59" N.) is the most south- 
erly point at which the species has been obserred; prob- 
ably, howerer, it will be found to inhabit the banks 

. .  

- 

.b 
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landsoerne, scaavel sorn Faroerne, Island, og mod Ost det 
kariske Hav. 

Ved de amerikanske Kyster s p e s  den atter a t  fore- 
komme hlrigt, og at  gaa sardeles langt mod Syd. Den 
optrsder sidedes i start Antal p a  Dybderne i Massachu- 
setts Bay ved New England-Shterne under 41" N. B. 
(Goode & Bean, 1879). ' 

. 

=en. L c e l u s ,  . Kr. 
Naturh. !I?idsskr. 2 Rsekke, 1 B. p. 201, Kbhvn; 1844-43 (1844). 

Hovedet forholdsvi? sammentrykt. Legemet .for- . .  
* til trindt, bagtil stcerkt sammentrykt. Iguden tildels 

granuleret, 09 forsynet med en Rcelcke Bentorne langs 
Byggen ; S i d e h i e n  ligelelles med skarpe Bentorne. 
Y'mder (som hos Centridernaichthys) tilstede i KJ'E- 
Verne, paa  Vomer, 09 p a a  Palatinbenene. Prapoper- 
culum .vcebnet. 2 Dorsaler. Gjdlehinderne sammen- 
hmgende p a a  Bovedets Underside. 

8: lcelus hamatus, Kr. 1844. 
P1. I, Fig. 8. 

? COW hicornis, Reinh. Overs. 1839, Egl. D. Vid. Selsk Natui7r. Math. 

IceZus immatus, Kr. Naturh. Tidsskr. 2 Rakke, 1 B. p. 253 og 261 (1844). 
? Centrihrniichthye bicornis, G-iinth. Cat. Fish. Brit. MUS. vol. 2, p. 172 

? Zc& biconie,  Gill, Proc. Acad. Nat. Sci. Philad. 1861, sup$. p. 42 

Ice& furcige., Malm, Fork Skand. Naturf. 9 Mote 1863, p. 410 (1863). 

Afh. 8 Del, p. LXXV, Kbhvn. 1841 (1839). 

(1860). 

(1861). 

' Diegn. Legenad mentil tcet granuleret, ligesolli Hove- 
&. Tormne lungs Ryggm og i Sidelinien jid tand&; ofte 
Jindes tillige en kdere TowwEkke hngs Analen, samt spredte 
Bentorne langs Siderne. Hove& inde?wldes 3'/,-4 Qange 
i TotaU. 0jmn.e store og Wstaamde, indeholdes orntr. 3 Qange 
i Hovedihyden. Prampereulum h r  4 Torn$, den merste 
med klsvet &idse; I Par Kn& over 0jnene, 2 Par paa 
Panden. &&linieta fort2 hnjtliggende, men bnjer s k r d  d a d  

-over Pectoralen; senere ret. lste Dwsalstrmb dobbelt. Far- 
ven h d i g  gvl mecE'uregel~@p Brunsorte Plettw paa 
Hov& og Legem& Overside (lws de yngre 3 sttwre Ryg- 
pletter); en distinct msrk Plet under 0jd, og en 1ignm.de 
ved Roden af Pectoralen. aannen med, Adpapilk.  St0r- 
re&en indtil 115mm (Hun). 

M. B. 6. 1 D. 8-9 (7); 2 D. 18-20 (17); A. 13-16(16); 
. P. '17-19; I? 4; C. 6/12/5. Lin. .M. idil 45. 

lying off the Orkney and Shetland Islands, also the shores 
of the Faroe Islands, the coast of Iceland, and the Kara Sea. 

"On %he .coast' of lYorth America it would appew to 
be a comnion fish, occurring abundantly - and here too 
ftir south - in afassachusetts Bay, on the coast of New 
England, in lat. 410 N. (Goode and Bean, 1879). 

Gen, Icelus, Kr. 
Naturh. Tidsskr. 2 h k k e ,  1 8. p. 261, Kbhvn. 1844-45 (1844). 

&ad comparatively compressed; fore part  of 
body plump, hind payt compressed : skin granu- 
lated in places, armed along the dorsal ridge with 
a row of osseous spines; sharp spines, too, along the 
lateral line ; teeth (as in Centridermichthys) in jaws, 
on the vomer, and on the palatine bones; preoper- 
culum armed: 2 dorsal jins; branchial membrane 
continuous on under mrface of head. 

8. lcelus hamatus, Kr. 1844. 
P1. I, fig. 8. 

? cottus hicornis, Reinh. Overs. 1839, Kgl. D. Vid. Selsk. Naturv. Math. 

IceZus ~uramat~, Kr. Naturh. Tidsskr. 2 Kakke, 1 U. p. 253 and 261 (1844). 
t Cmtridc-tici@r?/s bicornis, Gunth, Cat. Fish. Brit. Mus. vol 2, p. 172 

F Icetus hicornis, Gill, Proc. Acad. Nat. Sci. Philad. 1861, Suppl. p. 42 

IceZus furcigcr, Malm, Fijrh. Skand. Naturf. 0 Note 18G3, p. 410 (1863). 

Afh. 8 Del, p. LXXV, Ebhvn. 1841 (1839). 

. (1860). 

(1861). 

Diagnosis. - Upper surface of body and &ud, covered 
with rough granulations; spines along dorsal ridge and lateral 
line slightly denticulated; fpquently a shorter row occurs 
a h q  the anal, amd spines, irregularly disposed on the sides. 
Length of head to total length as 1 to 3'/,-4, eyes large 
and closely set, longitudinal diameter .'I., of the lm#h ojthe 
head. Preoperculum with 4 spines, point of I uppermost bi- 
fwcate. One pair OJ' obtuse protuberances above the eyes, 
two pairs on the front. Lateral line in fme part of body 
h&h up the side, &&cted downwar& over th'p.dm&, 
from thence straigld; first ray of first dorsal double. Colour 
whitish-yellow, on the head and upper wjme of the boay 
nmctdated with irre.+lm- brownish-bladc spots (in youfig 
~ZW@X.S 3 large dorsal spots); a'distinct darkish spot uw 
the eye, another at base of pectorala. The male with an 
anal papilla. Size reaching 115inm (female). 

M..B. 6; 1 D. 8-9 (7); 2 D. 18-20 (17); A. 23-16 (B]; 
P. 17-19; T? 4; c. a/l2/5. fin.-lcCt. up to 46. 
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Looalit. fra Nordh. Exped. J a n  Mayen; Spits- 
bergen. 

I Stat. 223. 1' Stat. 224. I Stat. 306. __ -- 
Jau Mayon. MagdalcnebayJ I .  Spitsbergeii. 

95 Favne '1--;0 Favne 
D y l d e .  I--- (1 2 8 9 .  I (174 "). (91 9. 

70 Favne 

D a t m .  I late Bug. 1877. I late Aug. 1877. I l i d e  Aug. 1878. 

Anta1 Indiv.. I 1 Indiv. I 1 Iudiv. I 1 liicliv. 

Bemeerkninger til Synonymien. Slsgten hh, 
opstillet i 3844 af Krpryer (Naturh. Tidsskr. 2 Rskke, 
lste B.) for ovennsvnte; hidtil eneste bekjendte Art, dan- 

'ner ved sine Rskker  af skarpe Bentorne lings Ryggen og 
i Sidblinien blandt de arctiske Cottoider en Tilnsrmelse til 
Slsgten Trigbps, med hvem den ogsaa bar tilfslles dot 
noget sammentrykte Hoved ; i Tandbygning er den nsrmest 
overensstemmende ined Centm'dermic71fhyS. 
Egt beskreven allerede af Krplyer paa ovennsvnte Sted, og 
hereftor. er dens Diagnose i Gunthers Cat. Fish. Brit. Mus. 

Senere, ere af flere Forfattere med-. 
delte . Bemsrkninger vedrirende dens Optrsden, saaledes 
ved Spitsbergen bg de norske Kyster af Malmgren (Ofv. 
Kgl. Vet. Ak. Forh. 1864), af Esmark (Forh. Skand,' Na- 
turf. lode Mprde 1868), og af Collott (Norges Fiske 1874); 
ligesom Dr. Lutken har '  behandlet dens Synonymi etc. i 
1876 (Vid. Medd. Naturh. Forh. Kbhvn.,, 1876, p. 380). 
Den er afbildet, (men ikke tilfredsstillende) i Gahnards Plan- 
chevsrk til .Corvetten la Becherche's Reise (Voyage Scan& 
Lap. etc. pl. 1). Endelig has Malm i 1877 (Goteb. och 
Boh. Fauna, p. 393) givet udfprrlig Beskrivelse af sin i 
1863 (Forh. Scand. Naturf. 9de Mote 1863, 'p. '410) un- 
der Navn af I. .furciger opstillede Art fra Bohuslen, ' der 
alene ved Tilstedevsrelson af en Rkkke Bentorne ogsaa 
langs. Analen adskiller 'sig fra I. hamatus, en character, 
de'r dog ikke vises sig constant, men s p e s  at were af 
ganske individuel Natur. 

Arten 'er udfprr- . 

. vol. 2 (1860) da t t e t .  

Bemeerkninger til Beskrivelsen. De under Nord- 
havs-Expeditionen erholdte Individer havde fprlgende Mml : 

a. (Hun), b. (Hun):' C .  (Hm), 
Spitsberken. J a n  Mayen. J an  Mayen. 

49 "IJ' 

' 

6 1 inn, Totallengde . . . . 43 wwii 

L m g d e  uden Oaudal . * 36 - 40 - 50 - 
Hovedets Loengde . . 11,e - 15 - 19 - 
@jets Lsngdediaineter 4 - 5 -  6 -  

Flere af de ydiw Characteror ore hos deniie Ar t  i 
en moerkelig Grad varierende, saledes Hudens mere eller 
mindre rigelige Beklsdning med Bentorne, de sidstes Byg- 
ning i ltskkerne langs Ryggen og i Sidelinien, ligesom 
og& Sidehiens LEngde; endelig er Strwleantallet temme- 
bg lidet constant, 

Looality (North Atl. Exped.): - Jan  Mayen nud 
Spitzbergen. ' 

I Stat. 223. I Stat. 224. I Stat. 366. -- 
Magda1euo Bay, ' Spitzbergen. 1 70 Fa t t f s .  I 95 Fathoma. 

(128 1 (174m). . Depth. 

1 Black Sand 1, Black Sand .I 
B o tt o n 1. and Clay. Clay. Dark-gey Loam* 

-. 

Date. I Is; Aug. 1 8 7 7 . )  1st Aug. 1877. 117th Bug. 1878. 

Nun&. of Specini. I 1 Indiv. I 1 Indiv. I 1 Indiv. 

Remark6 on the Synonymy. - Among the family 
of the Aixtic Cottoids the genus Icelus, established, in 1844. 
by Ksiiyer, for the only species then and yet known. 
approximates the genus Triglops in the r o w  of sharp- 
pointed osseous spines extending along the dorshl ridgo and 
lateral line, another sdlient character common to both being 
the somewhat compressed head. I n  the structure of the 
teeth i t  bears greatest resemblance to Centm'dermichthys. The 
first to give a full description of the species \vas Kroyer 
(vide list of syi?onyms), and froin the nbove description Dr. 
Giinther has compiled a diagnosis in Cat. Fish. Brit. Mus. 

. vol. 2 (1860). Obserrations have been subsequently fur- 
nished by seveial authors on its occunence, by Malmgren.. 
off Spitzbergen and the shores of Norway (Ofv. Kgl. Vet. 
Ak. Forh. 1864); by Esmark (Forh. Skand. Naturf. lode 
Mode 1868); and by Collett (NorgesFiske 1874); a paper 
by Dr. Lutken, treating of the synonomy of the spebies 
&c. appeared, too, ih 1876 (Vid. Medd. Naturh. For. 
Kbhvn., 1876. p. 380). Icelus h a d u s  is figured, but 
somewhat imperfectly, in the series of plates to Gaimard's 
Karratiw of the voyage of the LLRecherche" (Voyage Scand. 
Lai. etc., pl. 1). 'Finally, Malm furnished i 1877 (Goteb. 
och Boh. Fauna, p. 393) a detailed description of the form, 
from Bohuslen, described' by him as I. furciger, which is 
distinguished from 1; hamath chiefly by a series of osseous 
spines along the anal fin, a character, however, which has 
not shown itself constant, but would seem to be altogether 
individual. 

Desoriptive Observationa. - The indiriduqls obtained 
on the Expedition measured as follows: - 

a: (female) b. (female) c. (male) 
Spitzb. J an  Mayen. J an  Myen .  

61 mm ' . Total lehgth . . . . . 43"" 4grn'" 
Length exhs ive  of caudal 36 - 40 - 50 - 
Length of head , . . . 11.5 - 15 - 19 - 
Longitudinal diameter of eye 4 - 5 -  6 -  

Many of the external characters in this species vary 
to a remarkable extent ih different individuals, for instance. 
tho. space furnished with osseous denticles; the form and 

, structure of these spinules in the rows a h g  the dorsal 
ridge and the lateral line; the length of the lateral line;. 
and the mmber of fin-rays. 

5 * 
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Medens saaledes den Rskke af disse Bentorne, der 
lprber langs Ityglinien, altid synes i t  straekke sig uafbrudt 
lige til Roden af Caudalen, og det saaledes her er vaesentlig 
de enkelte Tuberklers Bygning, dor rarierer med Aere eller 
faxre. Tsnder, med . lsngere eller kortete Spidser, kan Si- 
delinien undertiden v m e  manglende i sin sidste Del, uden 
at dette begsundes i Individets unge Alder. Medens 2 
unge Hanner' fra Stavangerfjorden i Norge (59 O), optagne 
fra 100 Favnes Dyb i '  1872, have Sidelinien fuldt udviklet 
lige til Haleroden nied 35-37 Torne, skjprnt Individernes 
Totallaengde ikke er ovei 38 """, er Sidehien ufuldstmdig 
hos d e  de 3 stgrre, der erholdtes under Nordhavs-Expe- 
ditionen ; hos dot mindste standser den henimod Slutningen 
af Analen, og liar ialt 27 af disse benede Tuberkler; 110s 
de 2 aldre, der have 33 Tuberkler: standser den noget 
bagenfor Analens Slutning. Det  stgrste Anta1 fandt Krpryer, 
der angiver 41-42 for sine Tyy-Exemplarer, og Malm, 
som hos sin I. fwciger, hvis Totallzngde blot var 51mm, 
fandt 45. I hvilken Grad disse benede Tuberkler selv 
variere i sin Bygning, har allerede 'Esmark gjort opmaerk- 
som paa i Sine ovennsvnte Bemzrkninger i det lode Natur- 
forsker-Males Forhandlinger. 

4 

Intet af Nordhavs-Expeditionens "3 kdivider liavde 
Spor af den Rskke  benede Tuberkler langs Analen, som 

. ofte er tilstede hos Individer af Middelsstprrrelse [red de 
scandinaviske Kyster, ligesom denne ogsaa fandtes (ifprlge 
Dr. Liitken) 110s dot ene af Kroyers. Typ-Exemplarer fra 
Grranland. En lignende Raekke udviste' et Exemplar fra 
Spitsbergen, som jeg i 1879 havde Leilighed til at under- 
ssge i Riks-Musaeet i Stockholm. Disse Individer reprae- 
sentere Malms L fuwiger. 

At ligeledes den ~ v r e  gaffeldelte Torn paa Praeoper- 
culum kan vaere ganske eller nssten udelt (hvilket er Re- 
gelen hos ganske unge Individer), . har tidligere vaeret gjort 
opmsrksom p a  Dette var saaledes Tilfzldet paa den ene 
Side af et af Nordhavs-Expeditionens stprrre Individer. 

Straaleantallet 'findes lig'eledes at variere ikke ubety- 
deligt, h v a d  der fremgaar af nedenstclaende Fremstilling af 
de forskjellige Forfatteres Angivelser. 

1 D. 
9 
8-9 

- 8  
9 
8 
9 
9 
8 
.8 . 
7 
8 

2 D. 
20 
19-20 
18-19 
17 
19 
19-20 
20 
18 
20 
19 
19 . 

a 
16 
15-16 
14 
13-14 
13 . 
14-15 
15 
13 
15 
13 
15 

Grgnland (Kr. 1844) ; Typ-Expl. 
Spitsbergen 1861 (Malmgr. 1864). 
Grgnland (Malmgr. 1864). 
Norge 1866-72(flereExpl. C.1874). 
Norgc 1866-72 (C. 1874). 
(flere Expl. Liitken 1876). 
Bohuslen 1861 (Malmgr. .1877). 
Spitsbergen 1868 (C.). 
Spitsbergen 1868 (C.). 
Spitsbergen 1872 (C.). 
Spitsbergen 1872 (C.). 

The row of osseous spines along the mesial line in- 
variably appearing to exend as a continuous series to the 
origin of the caudal fin, and the exceptional character of 
the armature in this region being chiefly displayed in the 
structure of the individual tubercles, which vary in the 
number of the teeth and the length of the points, the 
terminal part of tlie lateral line is sometimes wanting 
altogether, which cannot be accounted for by the immaturity 
of the individual. Two young male examplesfroni the Sta- 

'vanger Fjord, in Korway(in lat. 59ON.), taken a t  a depth 
of 500 fathoms, in 1872, had the lateral line fully devel- 
oped to the root of the tail, number of spines 35-97; 
and yet the total length did not exceed 381m, whereas in 
all three of the larger specimens, obtained on the Exl;e- 
dition, the lateral line is more OF less imperfect; in the 
smallest, furnished with 27 osseous spines, it bre a s o f f a  k' 
short distance from the termination of the anal; in the two 
maturer examples it hks 33 tubercles, and terminates a little 
beyond the posterior extremity of the anal. The largost 
number of tubercles yet observed is 41-42, in Kroyer's 
typical specimens, and 45 in Malm's I. furciger (total length 
only 51 mm). The, extent to which the tubercles vary in 
structure has been pointed out by Professor Esmark, in a 
piper road before the 10th. General Meeting of Naturalists. 

No one of tlic three specimens taken on the Expe- 
dition exhibited traces of the series of osseous tubercles 
along the anal fin frequently observed in half-grown 
examples from the shores of Scandinavia, and which, ac- 
'cording to Dr. Lutken, occurs in one of Kriiyor's typical 
specimens from Greenland. An 'example from Spitzbergen 
which I had the oppertunely of examining in 1879, in the 
Riks Museum at Stockholm, w a s  furnished with a similar 
series. 

That the upper spine on tho preoperculum, com- 
monly bifurcate, in some individuals occurs with little or  
no appearance of furcation. more particularly in the early 
stage of growth, has been noticed before. This distinction 
I\YIS observed in a specimen taken on the Expedition. 

The very considerable variation in the number ofthe 
&-rays is apparent from the subjoined table, comparhg 
the formulae given by the different authors. 

These individuals represent I. jkrci9er, Malm, 

1 D. 

9 
8--Z 
8 
9 
8 
9 
9 
8 
8 
7 
8 

- 
2 D. 

20 
19-20 
18-19 
17 
19 
19-20 
20 
18 
20 
i 9  
19 ' 

A. 

16 

14 
13-14 
13 
14-15 
15 
13 
15 
13 
15 

15-16 
Greenland (Kr. 1844); typ. spec. 
Spitzbergen, 1861 (Mdmgr. 1864). 
Greenland (Mdmgr. 1864). 
Norm. 1866-72(sever. spec. C. 1874). 
Norway 1866-72 (C. 1874). 
(several specim. Liitken 876). ' 
Bohuslen 1861 (Malmg. 1877). 
Spitzbergen 1868 (C.). 
Spitzbergen 1868 (C.). 
Spitzbergen 1872 (C.). 
Spitzbergen 1872 (C.). 
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Nordhws - Expeditionens Individer h d e  fdgende 

1 D. 8; 2 1). 2 9 ;  A. 15. Spitsbergen 1878. 
1 - 8 ;  2 - 20; - 15. Jan  Mayen 1877. 
1 - 8; 2 - ' 20 ;  - 15. Jan  Mayen 1877. 
lste Dorsal har saaledes 8 eller 9, sjelden 7 Straa- 

Ier; af disse er den 'fprrste altid klovet til Grunden, et 
Forliold, der er ganske mccrkeligt, og soin jeg ikke hidti1 
har fundet omtalt. De prvrige ere alle enkelte. 2den Dor- 
sal, der taeller 18-20, sjelden 1 7  Straaler, er hprjere, end 
lste Dorsal; omtrent den Gte Straale er den lsngste. &le 
Straaler ere her enkelte. Analen, der har -13-15, eller 
hos enkelte Individer 16 Straaler, har omtrent den 8de 
Btraale lsngst. 

Pectoralerne have d e  .noget fri Spidser, issr  de ne- 
derste, der tillige, som det er Regelen hos de cottoide Fiske, 
ere noget fortykkede; den 7de eller 8dc Straale fra neden 
af er den lzngste. Caudalen er tydeligt emargineret, mod 
afrundede Hjprrner. 

Til .Krpryers og Malmgrens detaillerede Beskrivelser 
af Arten kan yderligere f@jes, a t  der, hvad allerede af Es- 
inark er bemzrket, 110s uskadte Individer findes 3 saqdeles 
fine Hudtrevler paa Hovedet. Den stprrste af disse sidder 
ovenfor @jets bagre Rand, og er fladtrykt, samt haandfor- 
mig fryndset i Randen; de prvrige ere cnkelte, korte Hud- 
trevlef. ' Alle ere ssrdeles 10stsiddende, og gaa tabte sed 
den mindste Bermring. livorfor de i Begelen kun findes hos 
forlioldsvis ssrdeles faa af de i Musserne opbevarede In- 
divider. 

. Medens fremdeles Bundfarven hos Individet fra Spits- 
bergen var teinlnelig lys, nrPsten hvidagtig, og viste de re- 
.gulare 4 Tverpletter over Ryggen ssideles tydeligt, yare 
?le i 1878 ved Jan Mayen erholdte Individer oventil saa 
rigeligt forsynede mad brunsorte . Smaapletter og Streger, 
at Bundfarven var  ntxsten gankke skjult, og Tverylettorne 
kun utydeligt niarkerede. Dette tsr niaaske antages at 
staa i Forbindelse med de Bundforholde, under hvilke In- 
dividerno levede; ved Jan Mayen bestod Bunden af vul- 
kansk sort Mudder, hoyedsagelig af Lava; ved Spitsbergen 
var' der Lerbund. 

Stradeantal : 

Udbredelse. I. haiitktus hprrgr til de i den arctiske 
Zone hyppigt optrsdende Arter, og gam (tiugemed &tus 
qUadm'cornis) smdsynligvis lsngere mod Nord, end nogen 
d e n  at' de hidtil kjendte Cottoider. Fra Gradand 'er 
den oftere nedsendt til Musset i Kjprbenhavn; i Vekt- 
Grenland er den af den engelske Nordpol-Exped. (1875-76) 
fundet at vtL?re en af de almindeligste Fiske mellem 80 og 
82' K. B., og gydefmrdige Individer fandtes her i August. 
1 Fjordene i 0st-Grenland or den afGermania- og Hmsa- 
Expeditionen i 1869 fundet i 2 smaa Individer under 
75' N. B. 

I et temmelig stort Anta1 er den fieindeles iridsamlet 
under de svenske Polar-Expeditioner 1861-72 ved Spits- ' 
bergen, hvor den neppe har manglet paa noget under- 

Number of fin-rays in examples obtained on the North 

1 D. 8; 2 D. 19;  A. 15. Spitzbergen 1878. 
1 - 8; 2 - 20; - 15. Jan  Mayen 1877. 
1 - 8; 2 - 20; - 15. Jan  Mayen 1877. 
The first dorsal has accordingly, as a rule, 8 or 9 

rays, rarely 7 ;  tlie first ray is inrariably furcate to the 
base, a fea$ure truly remarkable, and which I have not 
met with mentioned in any description of the species; the 
rest are all simple. I n  the 2nd dorsal, the number of 
rays is 18-20, rarely 17;  helght greater than that of 
1st; the 6th ray generally the longest; all rays in this 
fin simple. Anal furnished with 13-15, solnotimes 16 rays; 
longest ray about the eighth. 

Points of pectoral rays all somewhat detached, in 
paxticular the undermost, which, too, as is mostly the case 
with Cottoid fishes, axe somewhat thick : the seventh or eighth 
counting from below, the longest. Caudal emarginate, with 
rounded edges. 

A specific character nbt found enumerated in the 
detailed descriptions by Kroyer and Malmgsen, but men- 
tioned for the first time by Esniark, is the occurrence, on 
the head, of three exceedingly slender membranous filaments, 
or cirri. The largest of these, thin, compressed, and 
fringed along the edges, is located above the posterior 
margin of the eye; the rest are short, simple cirri. 
They are a11 of them most slenderly attached to the skin, 
the slightest touch sufficing to detach them, and hence 
but rarely observed on specimens preserved in museums. 

The ground-colour in the specimen obtained off 
Spitzbergen was rather light, nay almost whitish, exhibiting 
with great distinctness the 4 transverse bands across the 
back, whereas the individuals obtained in 1878 on the coast 
of J an  Mayen were streaked and maculated to %hat extent 
with interjacent brownish-black stripes and spots as to con- 
ceal almost entirely the colour of the gouFd;  and the 
transverse bands were very indistinct. Tho character of the 
bottom may possibly have liad something to do witll' this; 

-off the coast of J an  Mayen the bottom consists of black 
eruptive mud; 'off Spitzbergen of clay. 

Atlantic Expedition : - 

Distribution. - I. hanzatus is a coininon species in 
tlie Arctic zone, and probably occurs (in company with 
Cottw quadricomais) further north than any other of the 
Cottiact! yPt known. From Greenland specimens liave been 
frequently sent to the Museum in Copenhagen; off the 
coast of West Greenland it was found on the English 
North Pole Expedition (1875-76) to be one of tlie fishes 
occurring in greatest abu;dance between lat. 80°-82* N., 
and individuals about to spawn were met with here in the 
month of August. On the eastern coast of Greenland it 
was taken on the Germania and Hansa Expedition, 1869, 
in lat. 75O E. 

A considerable number, too, were obtained on the 
Swedish Expeditions in 1861 and 1872, off Spitzbergen; 
indeed i t  can hmdly fail to have been observed in every 
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s@gt Puskt omkring denne Ogruppe: .Ogsaa her fandtes 
rognfulde Indidider i August Maaned. Ved Jan Mayen 
er den hidtil blot erholdt under Nordhavs-Expeditionen. 
Den findes ikke omtalt fra Island, men optrader lmgs 
Norges hord- og Vestkyst lige ned i Kattegat under 58' 
N. B., altid paa det noget dybere Vand (ikke under 20 
F.amej. Et enkelt Individ (I furciger, Malm) er fun- 
det paa den svenske Kyst (Gullmarfjhden) vqd Bohuslen 
i 186i. 

Ved Americas Kyster er den hidtil ikke omtalt s0n- 
' denfor Gronland. 

(Ten. Tri&lops, Reinh. 
Overs. 1829130, Kgl. D. Vid. Selsk. Nat. Math. Afh. 6 D. 

p. LIT, Kbhvn. 1832 (1829-30). 

Rovedet a f  middels Storrels;, bedcekllcet a j  en 
g ranuleret B u d  ; Kjawerne spin Me. Praeoperculum 
svagt vcebnei, Operculum uden Tome. Sidelinien 
nted Benplader; Legemet nedenfor denne bedmkket 
a f  skraatl0bende, bagtil tandede Zudfolder. Tcen- 
der i Kjcz?vcrne ogpaa  Vomkr. 2 adskilte Borsaler. 
Pectoralemes Styaaler ere nedtil nmsten f r i ,  09 noget 
forlcengede. 

9. Triglops pingelii, Reinh. 1838. 
PI. I, Fig. 9-10. 

Triglops pingezii, Reinh. Egl. D. Vid. Selsk. Nat.:Math. Af'h. 7 Del 

Triglops plcurortictus, Cope, Proc. Acad. Nat. Sei.! Phil. 1865, p. 81, 
p. 114 og p. 118 (1838). 

Noten (1865). 

Diagn. Hovedet indeholdes'mtr. 35/, Qange li Total- 
ktm~den. Snuden lcort; 0 j m  store, indehorn ikke fuldt 
3 Qange i Hozedlmgdm. Praeopmculwn hr.4 svage Torne. 
Leg& ovenfor Sidelinien granule&, og med en &kke Ben- 
torne langs Q I - u ~ '  af Dorsahe. Sidelinien hb$tliggende, 
med en Suhkning under 1ste.Dorsal. Sidernes [tandede Hud- 
folder scerdeles tabrige. Fawen blegt hvidgul mecE brunsorte 
Tverpletter, hvwaf 4 ere &we, *eller 9ned afbruolte uregelr 
mmsige Lcenga?pl&er. Hannaz liar en lang Analpapilz. 
stsrrelsen indtil 200 mm (Hannen). 

M. B. 6. 1 D. 10-12 (13); 2 D. '24-25 '(23 ell. 26); 

. f i n .  lat. 47-49 (46-46). 
A. 24-26 (23-26); P. 17-21; V. 4; C. 10/lZ/10. 

well investigated locality there. Examples haying the ab-. 
domen distended with roe also occusred there in August: 
Off the coast of Jan Mayen. the only individuals hitherto 
obsewed were those taken on the Expedition. The species 
is nowhere mentioned as occurring on the shores of Ice- 
land; it is met with; however, along the entire line of the 
Norwegian coast, extending as far south as the Cattegat, 
in lat. 58' N., invariably at some' depth (not less than 
20 fathoms). A solitary example (I. furciger. Malm) was 
observed off Bohuslen in 1861. 

On the shores of NorthAmerica. it is not mentioned 
as extending further south than Greenland, 

=en. 'Ikglops, Re& 
Overs. 1829-30, Kgl. D. Vid. Selsk. Nat. Math. Afli. 5 D. 

p. LII, Kbhvn. 1832 (1829-30). 
' 

Head of moderate length, enveloped in a rough, 
granulated skin ;. ,jaws slender; unarmed. Beeper- 
culum slightly armed ; operculum without spifies. 
Lateral line with osseouh plates. Body covered below$ 
with oblique membranous folds, dentate along ihe 
posterior margin ; dorsals 2, disconnected. Teeth 
in jaws and on vomer. Pectoral rays in lower part 
of Jin almost free, and somewhat elongated. 

9. Triglops pingelii, Reinh. 1838. 
PI. I, fig. 9-10. 

Triglops pingeliiJReinh. ; Kgl. D. Vid. Selsk. Nat. Math. Afh. 7 'Dol, 

l'kiglops p k U V O 8 t i C t ~ S ,  Cope, Proc. h a d .  Net. Ski.  Phil. 1865, p. 81, 
p. 114 & p. 118 (1838)., ' 

Note (L805). . 
Diagnosis. - Length of head to total length as 1 to 

3",; snout short. Eyes large, &.mgitu&nul diameter not quite 
113 o j  the h g t ~ z  of t12e head. Preoperculum @tIz fouv 
slen'der spines. Body above lateral line granulated, a series 
OS O S S ~ U S  spines epknding along base of dorsals. Lateral 
line high up the side, bending downwards uizdwfirst dmsal. 
Th dentate membranous folds eXCee&& numerous. Colour 

pale whitish-yellow, relieved wah transverse spots of brownish- 
black, 4 larger #aa?a tlae rest, or wit/& disrupted longitudinal 
patelais, irregulary disposed. Tlze male has a long and 

. papilla. Length reaclhing 200 mm (male). 

M. B. 6. 1 I). .10.-12 (13); 2 D. 2 6 2 6  (23-26); 
A. 24-25-(23-26); P. 17-21; K 4; C. io/I,.i?/io. 

f in .  lat. 47-49 (46-46). 



39 

- 
Dgbdc. 

I'enip. pan Bundeib. 

Localit. fra Nordh. Exped. Jan  Mayen; spits- 
bergen. 

. .. .. 

70 Pavric 2G3 Favnc DO Favne 
(1 28 "I). (4819. . , (91 "). ___ 

.- o,(i c. - 013 O C. - 1,OO c. . 

. I Stat. 223. I ~ Stat. 237. I Stat. 380. 

Beligpihed. Jaii ilfnyen. Jail Nayen. i\lngdalencbay, I Spitsbergen. 

~~ - - 
Sand M&kpaat 

og Ler. og Ler. I : Bt17ldC71: 

Datum. 1ste Aug. 1877. 3dioAug. _ _ _ _ ~  
Atttal Indiv. 1 Indiv. 1 Indiv. 1 Indiv. 

Bemeerkninger til Synonymien. Slsgten T r k ~ l ~ p s  . 
opstilledes d Reinh. sen.. allerede i Overs. for 1829-30, 
Kgl. D. Vid. Selsk. Eat. Math. Afh.' 5 B. p. LII (Kbhvn.' 
1832) efter et Exemplar fra Grranland; men frarst i 1838 
blev den' i samme Tidsskrifts 7de Bind meddelt sit Arts- 
navn. Den viser i flere Henseender en Tilnoermelse til . 
Slagten Triglu, saaledes i Tandbygningen, Hovedets Form, 
de fintandede Skraalinier nedad Legeinets Sider, og de 
necltil starkt fri Pectoralstraaler. 

T. pin9elii er den eneste hidtil sikkert bekjendte Art 
af . denne Slsgt; Ligesom det var Tilfaldet med Centrid. 
uncindus, blev den af Reinh. kun ganske kort characteri- 
seret; derimod gav Kreyer i 1844 (Naturh. Tidsski.. .aden 
R. lste B.) efter det i Kbhvns. Musaum foreliggen'de Ma- 
teriale en udf~rligere Di'agnose af saavel Slagt, som Art, 
og efter disse ere Giinihers Diagnoser i Cat. Fishes Brit. 
Mus. vol. 2 (1860) affattede, da endnu intet Indiv. forelaa 
i British Museum. I 1864 erholdt Malmgren et Individ 
ved Spitsbergen; senere or den gjentagne Gange bleven 
kortelig bmtalt fra Norge, ligesom Dr. Liitken har nsrmere 
omhandlet de i Musaet i Kbhvn. opbevarede Exemplarer ~ 

fra Grenland i Vid. Medd. Naturh. Foren. .Kbhvn. for 
Aaret 1876. 

Af Krayer er den bleven afbildet i Gaimards Plan- 
chevoerk '(Voy. Scand. Lap. etc. 1838-40, Poiss. pl. 14. 
men denne Afbildniflg 01' i flere Henseender ufuldkommen. 
En udfpri*ligere Beskrivelse .af T. pingelii er hidtil intetc 
steds bleven leveret. 

Beskrivelse. Lege'wlsbyyning. Hele Legemet or oven- 
til, ligesom Hovedet, tmt beklsdt med fine Granulationer, 
Og nedenfor Sidelinien med tandede .Hudfolder ; blot Gjalle- 
membranen er nprgen. P&oraldrne og Djnbne ere forhgldsvis 
saerdeles store. Hannerne ere kjendeiige ved . sin overor- 
dentlig store Analpapille, der ved Grunden omtrent har en 
Lindsediameters Tykkelse, og er rettet noget fremad ; dens 
Langde udgjrar omtrent en Orbitaldiameters Bredde. Halen 
er temmelig l a g  og uddragen, .og Haleroden er forholds- 
vis lav. 

Locality (North Atl. Expedition) : - Jan  Mayen 
and Spitzbergen. 

I Stai. 223. I Stat. 237. I Stat. 3GL 

Jan Nayen I Jnn Ma$en. 1 Magdalcne Spifibergcu. 

(451 "). (91 "). Depth. 

- 0.3O C. - 1.00 c. 

. _ _ ~  
Dole'. I 1st Aug. 1877. I3rd Aug. 1877. 119th Aqg. 1878. 

Numb. of Specini. I 1 Indiv. I 1 Indiv. , I 1 Indiv. 

Remarks h the Synonymy. - The genus Triglops 
was first established by Reinhaxclt sen., in Kgl. D. Vid. 
Selsk. Eat. Math. A+. Ov&. for 1829-30, 5 B. p. LII 
(Kbhvn. 1832), 'from a specimen Gken on the coast of Green- 
land; it did not however receive its specific name before 
1838, in the 7th rolumne of the said Journal. This 
genus approximates in many of its. characters the genus 
'Trigld; for instance, in the dentition, the form of the 
head, the oblique serrate lines traversing the sides of 
the body, and in the pectoral rays being to a great 
extent free. 

T. pingelii is the only species of this genus with cer- 
tainty known to have been observed. As had been the 
case with C&ztrid. umin&us, i t s  generic characters were 
but briefly set forth by Reinhardt sen.; on the otber hand, 
Kroyer, in 1844, from materials in the Zoological Museum 
a t  Copenhagen, gam .a  detailed dicqposis both of the 
genus and the species, which is the source whence Giinther 
has furnished his diagnosis in Cat. Fishes Brit. Mus. 
vol. 2 (1860), as the British Nuseum had no example of 
the species, In 1864 Malingen obtained a specimen from 
the coast of Spitzbergen; since then i t  has been repeatedly 
mentioned as occurring off the Norwegian coast; and in 1876 

'Dr. Lutken treated of the specimens preserved in the Zoo- 
logical Museum of Copenhagen in Vid. Medd. Naturh. 
Foren. Kbhvn. for that year. 

The species has been figured by KrSyer in one 
of the plates to Gaimard's work (Voy. Scand. Lap, etc.' 
1838-40; Poiss. pl. 1); but this representation is in 
severd respects. faulty. A detailed description of T. pin- 
gelii lias not as yet been furnished. 

General deeoription. .stmccture o j  the Body. - Body, 
above, . and head, closely studded , with minute .ganul?- 
tions; dentate membranous folds below the lateral line, 
branchial membrane only smooth. Pectorals apd eyes com- 

. paratively large. Male individuals easily distinguished by 
the remarkable size ,of the anal papilla, which projects 
slightly fo!ward; its thickness a t  base about equal to the. 
transverse diameter of the l p s ,  and its length, to the 
diameter of the orbit, Tail rather long and elongate, 
slender at base. 
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Hovedet has en forholdsvis kort, men temmelig til- 
spidset Snude, og den tEet chagrinerede"Hud er fast be- 
lilaedende Craniet; tykke Laeber, som hos Cottus, Centriclerm- 
ichthys og Qgmnacanthus, findes ikke, og Kjaverne synes 
derfor teqmelig spinkle. I Totallaengden indeholdes Hove- 
dets Laengde omtr. 33/4 Gange. 

0jnene ere saerdeles store, og Orbita's Diameter laen- 
gere, end Snudens Lsngde. Hos det stprrste af de under 
Expeditionen erholdte Individek (Totall. 10Smm) indeholdes 
Snuden nasten 2Gange i Laengden af Orbita, men hos de 
yngre er (ajendiameteren noget mindre. I .Hovedlaengden 
indeholdes Ojet fra 2S/4 til 3 Gange. Interorbitalrummet 
er distinct, og har en Bredde, der omtrent er ligLindsens 
Diameter. 

Tsnder  ere tilstede i Mellem- og Underkjaeven, samt 
paa V'omer, men ere yderst fine ; Palatinbenene er tandlprse. 

2 Par  Naesebor findes; det  ~vers te  Par er beliggende 
temmelig n s r  Orbitalranden, det nederste: omtrent midt 
mellem denne og Randen af .Overkjaeren. Kjsverne ere 
omtr. af s a m e  Lgngde; hos enkelte Ind. synes Underkjae- 

.ven at vase ubetydeligt lengere, end 0verkjsven.l 
Gjsllestraalerne ere 6, eller (ifprlge Liitken og Kroyer) 

undtagelsesvis 7 i Antal. 
Huden. Hudtraade paa Hovedet, saaledes som hos 

flere af de prvrige Cottoider, has jeg ikke kunnet opdage 
hos denne Art. Derimod strskker sig (tydeligst hos de 
yngre Individer) 'rundt Orbita en tat Raekke smaa Hud- 
papiller (omtrent som hos Gobierne) ; nedtil stprder denne 
Kreds mod en horizontal Raekke, her strakker sig fra Nase- 
borene til den ~ v r e  Rand af Praeoperculum. . .  

Hovedets Vaebning er mindre s k r k t  udviklet, end 
hos de fleste .prvrige beslaegtede Former. Praeoperculum er 
tandet, men Tsnderne ere lave, og ikke synderligt frem- 
traedende af Huden. Deres Antal er 4, og 'deres Stilling 
er den hos' Cottoiderne almindelige, idet den ~ve r s t e  peger 
opad og bagud. de avrige nedad. Operculum er uvaebnet, 
og ender med en afrundet Flig. 

Den skarpe ogebagudrettede Torn, der hos de fleste 
cottoide Fiske &des paa hver Side af Snuden, stprttende 
sig til Naesebenene, er ogsaa tilstede hos Trislops; hos en 
Unge fra den norske Kyst var den ene af dem klprvet i 
Spidsen. Ungerne have fremdeles paa Panden de saedvan- 
lige 2 Par skarpe Bentorne, men disse ere naesten umzr- 
kelige hos de aldre. 

Hovedets chagrinartede Bekladning strakker sig hos 
aeldre Individer ud over 0jets  prvreDe1, men mangler altid 
paa Hovedets Underside ; hos smaa Unger, hvis Totallaengde 
e; under 3 0 m m ,  ere dog endnu! Gjaellelaagene naesten 
ganske glatte. ' 

Det. egentlige Legeme has alene det ubetydelige Parti 
af Bugen mellem Ventralerne og Anus glat; ovenfor Late- 
rallinien er Legemet granuleret, ligesom Hovedet, :og neden- 
for denne, samt paa Struben, forsynet med de ejendommelige 
skraatlprbende, bagtil tandede Hudfolder. 

Head furnislied with a rather short, but compara- 
tively sharp-pointed snout, and the rough ganufous skin 
firmly attached to the cranium; lips not thick and fleshy (as in 
Cottus, Centridemaichthys, and .@mnacanthus) , giring ' to 
the jaws a somewhat slender appeamnce. Length, of head 
to total length-about as 1 to 33/4. 

Eyes remarkably large, the diameter of the orbit 
exceeding the length of the snout. I n  the largest specimens 
obtained on the Expedition (total length 10EJmm), the dia- 
meter of ,the orbit is to the length of the snout almost as 
2 to 1, in the younger examples a trifle less.. Diameter. 
of eye to length of head as 1 to 23/.1-3. Interorbital 
space distinctly obvious, breadth about equal to diameter 
of lens. 

Teeth in intermaxillary and lower jaw, and on vomer, 
,but exceedingly minute ; none on. the palatine. bones. 

Two pairs of nostrils, the upper pair placed in close 
proximity to the margin of the orbit, the lower about mid- 
way between the margin of the orbit and that of the upper jaw. 
Length of jaws about equal; in some examples the lower 
jaw appears to protrude slightly beyond the upper. 

Branchiostegals 6, or (according to Kroyer and Liib 
ken) exceptionally 7. 

Skin. - Of membranous filaments, such as occur in 
divers of the other Cottid~, I hare not been able to detect 
any vestige ; but, encircling the orbits (and most conspicious 
in young individuals), is an annular series of minute 
warty protuberances (much the ' same as in the Gobioids) ; 
below., this ring is met by a horizontal series, extending 
from the nostrils to the. upper ma.rkin of the preoper- 
culum. 

Armature of head less' fully 'developed than in most 
of the other allied forms; . preoperculum dentate, the 
teeth however depressed, and but slightly projecting .ibove 
the skin ; number, 4, position and arrangement that common 
,to the Cottoids, the uppermost oblique, pointing' upwards 
and backwards, the rest dowvnwards. No arming is obser- 
ved on the operculum, which terminates in a membran- 
ous flap. 

The sharp spipe, inclining backwards, which in most 
Cottoid fishes occurs on either side of thesnout, Projecting 
fqpm the nasal bohes, is also observed in Tm@ops; a young 
examlile, tiken on the Norwegian coast, had one of these 
spines furcated at the point. In  young individuals the front 
is furnished with the normal 'number of osseous spines (2 
pairs); these are hardly perceptible in adults. 

The rough, 'grmulous skin of the head extends, in 
mature individuals, beyond the upier part of the eye, the 
under surface of the head is invariably smooth; in very 
young examples (total length under 30 mm), 'however, the 
operclFs occur as 'yet smooth. 

Of the body proper a 'very small portion comparatively 
is smooth - that on the abdomen, extending. between the 
ventrals and the anus; above. the literal line, the whole of 
the body is rough with granulations, as also the head; the 
region below it, and the throat, furnished with the charac- 
teristic oblique 'and denta.te membranous folds. 

, .  
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Sidelinien dannes af en sammenhsngende Rskke  tan- . 
dede Benplader, hvis Antal, der svarer til Hvirvelantallet, 
er 47-49, eller undertiden ot  Par farre;  den ligger i sit 
hole L0b noget ovenfor Legemets Midtlinie, @0r en ube- 
tydelig Ssnkning nei  under lste Dorsal, men hsver sig 
atter, og laber herefter l ige ud mod Caudalen. F r a  Unger 
af Icelus hamatus, hvor de Udvoxedes Characterer endnu ikke 
ere fuldt udviklede, kunne ligestore Unger af !&iyQs 
kjendes ved Sideliniens L0b, idet denne 110s Irelus danner 
en opad convex, hos Triglops en opad concav Bue under 
lste Dorsal. 

Ovenfor Sidelinien strsekker sig en Raekke Bentorne 
langs hele Grunden af Dorsalerne, der taber sig omtrent 
ved Midten af 2den Dorsal. Hos de yngre Individer ere 
disse Bentorne hojere og skarpere, end hos de aeldre, hvor 
de tildels ere lidet fremtradende af Hudens chagrinerede 
Parti. 

De  skraatlrabende Hudfolder danne oprindelig port- 
settelser af Sideliniens Benplader, og bedskke fuldkommen 
Legemets Sider nedenfor denne. Ikke altid fortsstter den 
samme Hudfold sig uden Afbrydelse lige ned til Ventral- 
linien, men nye af forskjellig Lsngde begnde og oph0re 
nasten overdt, saaledes at deres Anta1 pedad bliver langt- 
storre, end Benpladernes i Sidelinien. Enhver af disse 
Hudfolde er i sin bagre Rand, fint tandet; de gaa lige ud 
til Caudalen, og med lignende Hudfolder er ligeledesstru- 
b en b eklsdt. 

Det  Tidspunkt, da disse characteristiske Tverstriber, 
samt Tornerakkerne udvikle sig hos Ungerne, synes at vare  
noget varierende. Sandsynligvis blive Hannerne tidligere 
vsebnede, end Hunnerne. Saaledes har jeg underso& Un- 
ger (fra Norge), der sandsynligvis have vsret  Hanner, hris 
Totallangde har varet mellem 26 og '30mm, og som allerede 
havde saavel Tverstriberne, som Tornerakkerne antydede 
eller i Frembrud; derimod var et  andet Indirid fra Spits- 
bergen (erholdt under den svenske Expedition i 1864), 
hvis Totall. var 37mm, og som jeg i l€%9 havde Lejlighed 
til at undersoge, endnu glat overalt ; Sidelinien var her synlig 
som en Raekke hvidagtige, parvis stillede Papiller, der stand- 
sede for Slutningen af 2den Dorsal, men intet Spor viste 
sig af Tvhrstriberne; den 0vre Tornercekke var ligeledes 

.blot antydet ved blade Papiller, der endnu knapt varc 
ossificerede eller vabnede. Dette sidste Individ var sand- 
synligvis en Hun. 

Fila.lZeirze. De 2 Dorsaler ere adskilte ved et Mel- 
lemrum, der dog ikke plejer at vaere stprre, end Lindsens 
Diameter. Alle Straaler ero spinkle og skjprre som Glas, 
saaledes at Finnerne ofte ere mere eller mindre defecte. 
lste Dorsal er hajere, end aden, og har 10 til 13 Strader;  
2den Dorsal har 23 til 26 Straaler. Analen, der har den 
samme Langde og Bygning, som 2den Dorsal, har. det 
samme Straaleantal, som denne sidste Finne ; begge disse 
slutte i betydelig Afstand fra Caudalen. Pectoralernes 
Straaleantal ligger mellem 17 og 21, Caudalen, der nesten 
er ret a f skwe t  i sin bagre Rand, eller svagt emargineret, 
har, foruden paa hrer Side et  Anta1 korte S t~ t tes t rader ,  

Don iiorsko Xordhavsexpedition. Collotb : Fiske. 

The lateral line consists of a continuous series of 
, dentate osseous plates, corresponding in number (47-49, 
sometimes one or ttvo fewor) with the vertebrae; it extends, 
throughout its entire length, a little above the mesial line, 
bending slightly downwards under the first dorsal, from 
whence, after regaining its original posiiion, it passes straight 
to the caudal fin. Young individuals of Iilus hamatus, which 
have riot as yet the adult characters fully developed, may 
be readily distinguished from young examples of Triglops 
by the upward sweep of the lateral line under the first 

Above the lateral line *is a series of osseous ;pines, 
extending along the base of both dorsals; about the 
middle of the second it ceases however to be obvious. In 
young examples these spines are longer and sharper than 
in adults, which have them in some cases but very sligtly 
elevated above the granulous surface of the skin. 

The oblique membranous folds are at first continua- 
tions of the osseous plates of the lateral line, covering the 
whole of, both sides of the body beneath it. The same 
fold does not always extend uninterruptedly to  the ventral 
line, others commencing and breaking off almost everywiere, 
and hence. the total number of folds greatly exceeds that 
of the osseous plates on the lateral line. Each of these 
membranous folds is dentate, or rather serrate along its 
posterior margin; they extend to the caudal fin; similar 
transverse folds cover the throat. 

The exact stage of growth at which these character- 
istic transverse stripes and series of osseous spines begin 
to develop would appear to vary. Probably males acquire 
armature earlier than females. I have examined young 
individuals (from Norway), most likely males, having a to- 
tal length of between 26 and 30m, in which both the 
transverse stripes and the series of spines were either 
rudimentary or in course of development, whereas an 
exainple from the coast of Spitzbergen (taken on the 
Swedish Expedition in 1864), total length 37mm, which I 
had an opportunity of examining in 1879, was as'yet per- 
fectly .smooth. In that specimen, the lateral line was 
obvious as a row of whitish papillae, terminating near 
the extiemity of the 2nd dorsal; but of transverse stripes 
no vestige was perceptible*; also the upper row of spines in 
the rudimentaryshge was marked out with soft and tumid 
papills, which as yet exhibited little or no trace of arming. 
This individual was probably a female: 

Em. - The two dorsals separate; space between 
them generally not greater than the diameter of the lens; 
all the rays slender, and brittle as glass; hence the fins 
themselves. in the great majority! of examples, are in a 
more or less mutilaied condition. Height of first dorsal 
exceeds that of second; number of rays in former 10-13, 
in latter 23-26. The anal fin, length and structure cor- 
responding to that of second dorsal, also furnished with 
23-26 rays; both these' fins placed a t  a considerable di- 
stance from caudal; number of rays in pectorals varying 
from 17 to %l. Posterior masgin of caudal square, fur- 
nished on either side with a number of short mxiliary 

dorsal, which in Icelus is convex, in Triglops concave. 

8 
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11, eller oftest 12 ordinare Straaler, der i Spidserne ere 
klprvede. Ventralstraalernes Ts l l in i  er forbunden med 
nogen Vanskelighed paa Grund af Straalernes Taethed og 
dybe Klprvning; Antallet er 4. Hos det stprrste af de un- 
der Expeditionen erholdte Han -Individer fortsaetter Mem- 
branen\!sig som en bred B r s m  langs Ydersiden af denne 
Finne. 

D e  under Nordhavs-Expeditionep erholdte Individer 
havde fprlgende Straaleantal : 
a. (Hun) 1 D. 12; 2D.24;  A.24: C. 10/12/10; P.21; V. 4. 
b. (Han) - 10; - 24; - 24; - 10/12/0; - 18; - 4. 
c. (Hun) - 10; - 26; - 26; - 10/12/10; - 21; - 4. 

Farvettyjzijy. Denne er temmelig vaxierende, og 
synes at forandre sig noget under Vsxten. Medens de 
unge Individer oftest have paa den hvide eller svagt gul- 
agtige Bundfarve 4 stprrre, skarptbegrsndsede Pletter, hvor- 
til senere stprde andre og mindre nedad Legemets Sider, 
blive disse Pletter hos de stprrre Individer op l~s te  til korte 
langslprbende eller skraa Baand, der kunne vaere afbrudte, 
og delte i mindre Pletter. Denne sidste Fmvetegning 
have begge de under Expeditionen erholdte Hanner, medens 
Hunnen har den mere overensstemmende med Ungernes. 
Af Finnerne have Dorsalerne, Pectoralerne og Caudalen 
tydelige Tverbaand. 

'Stsrrelse. D e  stmsteIndivider, der hidtil ere fundne 
af denne Art, opbevares i Musset. i Kjprbenhavn, og ere 
fra Grprnland. Ifprlge Dr. Liitken (l. c. p. 378) har af 
disse en Han naaet en Totallsngde af 145"", en Hun 
endog 200mm, *og denne Forskjel mellem Kjsnnene synes 
at vaere gjennemgaaende. 

De  3 under Expeditionen erholdte Individer havde 
fprlgende k l :  

a. Hun, ' b. Han, c. *Hun, 
J a n  Mayen. Spitsb. J a n  Mayen. 

Totallsngde. . . , 70- 90mm 108mm 
Laengden uden Caudal 60 - 79 - 93 - 
@jets Diameteq. . . 7 -  7,s - 11 - 
Hovedets Lsngde .  . 20 - 24 - 29 - 

De vkd de norske Kyster hidtil fundne Individer 
have i Regelen veret smaa, og deres Totallaengde aldrig 
overskredet 102 mm. 

Levemaade og Fsde. Som d e  b e r  af denne Gruppe 
er Trigbps p'ngdii henvist til at leve nsrved eller .umiddel- 

-bad paa Bunden, hvilket allerede fremgaar af Pectoraler-* 
nes Bygning,' hvis nedre Straaler ere mere eller mindre 
fri. Hos unge Individer e r -de t  dog blot Straalernes yder- 
ste Spidser, der rage ud over Membfanen; men Indsnittet 
mellem dem tiltager med Alderen, og hos de udvoxedeere 
de nederste Straaler skilte naesten til Grunden, de naermest 
paafdgende noget mindre. Ialt deltage7-8 S t r d e r  hed, 
og samtidig ere disse bekledte med en tykkereHud, og til- 
lige livligere farvede, end de ovrige 13-14, ligesom de 
oversta af dem ere noget lengere, end de tilgrendsende 
normale Straaler. Herved fremkommer en Tilnaermelse til 

spines, exclusive of 11, or more frequently 12 ordinary 
spines, all of which are cleft at the points. The num- 
bering of the ventral rays is attended with some dificulty, 
in consequence of the extreme closeness and deep furcation 
of the rays; they are 4 in number. I n  the largest of the 
male specimens obtained .on the Ekpedition the membrane 
extends as a wide border along the outer margin of this fin. 

Nupber  of rays in the specimens taken on the North 
Atlantic Expedition : - 
a, (female)ID.12; 2D.24;  8.24.; C. 10/12/10; P. 21; E 4. 
b. (male) - 10; - 24; - 24; - 10/12/6; - 18; - 4. 
c. (female) - 10; - 26; - 24; - 10/12/10; - 21; - 4. 

Colour. - The marking is subject to considerable 
variation in different individuals, and changes, too, appa- 
rently, as the growth progresses. Young individuals are 
generally characterised by having on the whitish ground- 
colour, or rather whitish with a faint tinge of yellow, 4 
comparatively large and well-defined spots, meeting otker 
and smaller macules disposed down the sides of the body, 
whereas in more mature examples these spots break up, 
appearing as a number of horizontal or oblique bands, 
sometimes disrupted into smaller spots. The latter marking 

'distinguishes both of the male specimens taken on the 
Expedition; the female bore in this respect a greater 
resemblance to the young individuals. Well-defined trans- 
verse bands on the dorsals, the pectorals, and the caudal. 

Dimensions. - The largest individuals of this species 
hitherto .met awith are preserved in the Zoologicd Museum 
at Copenhagen; they were sent from Greenland. Accord- 
ing to  Dr. Liitken, one male 'has attained a total length 
of 146mm, a female 200mn' even ; and this difference in size 
between the sexes would appear to be characteristic. 

Measurements 01 the three specimens obtained on the 
Expedition: - 

a. Female. b. Male. c. Female. 
J a n  Mayen. Spitzb. J a n  Mayen. 

Total length . . . 7 0 i n m  90 1081nm 
Length excl. of caudal 60 - 79 - 93 - 

Diameter of eye . . 7 i  7.5 - 11 - 
Length of head . 20 - 24 - 29 - 

- Most of the individuals hitherto observed on the 
Norwegian coast have been small, their total length not 
exceeding 102 mm. 

Habits and Food. - In common with. dl other species 
of this Arctic group, Triglops pingelii occurs immediately on, 
or in close proximity to, the bottom, a fact necessarily in- 
volved in the structure of the pectorals, 'the lower rays 
being to a greater or less extent free. In young indi- 
viduals, however, the extreme points only are found to have 
pieraed the membranous integument ; but the incision conti- 
nues to deepen with the growth, and in mature examples 
the lowermost rays are cleft almost to the base, 'those 
next above them to a somewhat less extent.. This charac- 
toristic feature is shared by 7-8 of the rays, which have 
a . thicker integument and a deeper colour than the 
rest (13-14); moreover, the uppermost aro of somewhat 
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det Krybe- og Fplleorgan, soin er hsjest udviklet hos Slsg- 
ten Trigla, hvor Straalernes absolute Frihed tilsteder en 
Bevsgelse af denne Finnedel i alle Retninger, saaledes at 
disse Fiske i Virkeligheden kunne krybe henad Eavbunden, 
medens Straalernes Spidser under famlenrle Bevsgelser ned- 
stikkes i Gruset. 

Triglops pingelii forekommer blot paa :det noget dy- 
bere Vand, og gaar neppe hajere op, end til 16-20 Fame. 
Den storste Dybde, hvor denne Art hidtil er fundet, beboe- 
des af den store Han fraNordhavs-Expeditionen, der opto- 
ges paa 263 Favnes Dyb. Alle deunder denneExpedition 
erholdte Individer bleve fundne i den iskolde Area, hvor 
Temperaturen paa Bunden var  under 0q.C. 

I Ventrikelen af det stplrste Individ, en Han fra Jan 
Mayen, fandtes blot et middelstort Exemplar af T?mnk!o 

. bibellula, Mandt; hos den mindre Hun (fra Spitsbergen) 
Dele af en Annelide (Poly2zoE), samt af en Crustac 6 . .  E n  
fuldt udviklet Hun fra Gjssvsr  ved Nordcap,.med en To- 
tallsngde af 102m", det stprrste Individ af denne Art, der 
hidtil er fundet ved Norges Kyster, indeholdt blot Levnin- 
ger af Crustaceer, nemlig Dele af en Hipo ly t e  og af en 

Legetiden foregaar maaske om Vinteren, idet Genera- 
tionsorganerne hos Expeditionens Individer ikke for 0je- 
blikket befandt sig i fuld Udrikling. Ovarierne hos Hun- 
nen indeholdt saaledes endnu uudvikleie &g; Antallet af 
disse var i hvert Ovarium mellem 250 og 300, sadodes 
ialt 5-600. . 

Pand'alus. 

Udbredelse. !Pr, pthgelii har Udbredelse fslles med 
de fleste mvrige europsisk-arctiske Cottoider, og forekom- 
mer sandsynligvis overalt paa passende Localiteter mellem 
Qrplnland, Novaja Zemlja, Island, Fsrplerne, og Norges 
Kyster. Ved Grplnland synes den ikke at vme  sjelden, og 
flere Exemplarer ere herfra indlplbne til Muwet  i Kjplben- 
havn, ligesom den i August 1876 erholdtes under den 
engelske Nordpol-Expedition i Vest-Gronland under 73 O 29' 
X. B. 

.' . I Nord-America gam den, ligesom et Flertal af rent 
arctiske Fiske, forholdsris langt lsngere mod Syd, end i Eu- 
ropa, og er saaledes erholdt i Massachusetts Bay udenfor 
New England under 420 N. B. Under de svenske Ex- 
peditioner til Spitsbergen er den funden ved denne 0gi.uppe 
dlerede i 1861; if0lge Dr. Liitken or den ligeledes funden 
ved Fsroerne og Is!and, og Nordhavs-Expeditionen har, 
som ovenfor nsvnt, erholdt den ved Jan  Mayen. Endelig 
forekOmmer den langs Norges Kyster fra Varangerfjorden 
ned til Stat eller Christiansund (611/e0)? men synes intet- 
steds her a t  forekomme i noget betydeligt Antnl. 

greater length than the adjacent normal rays. In  this 
peculiarily of structure an approximation is shown to the 
motory and sensory organ, developed most in the genus 
Trigla; the rays in that genus being entirely free, this 
part of the fin can be moved about in all directions, and, 
on the points of the rays being pressed into the gavel, 
the fish appears to creep over the bottom. 

Tr. pingelii occurs in comparatively deep water only, 
never ascending nearer the surface than 16-20 fathoms. 
The greatest, depth at which the species has hitherto been 
observed is that from which the large-sized male specimen 
was taken on the North Atlantic Expedition - 263 fath- 
oms. All the examples obtained on the Expedition in- 
habited the cold area, where the temp.erature at the bottom 
was below Oo C. 

In  the ventricle of the largest specimen, a male from 
Jan  Mayen, was found only a moderate-sized example of 
Themisto libellda, Mandt; in that of the smallest, a. female 
(from Spitzbkrgen), fragments of an Annelid (PolynoZ) and 
of a crustacean. The stomach of a full-grown female, from 
Gjssvsr ,  near the North Cape, total length 102"", the 
largest example of this species hitherto taken in Norway? 
contained only fragments of crustace'ans, viz. of a Hippolyte 
and of a Pandalus. 

The spawning-season is perhaps in winter, since the 
generative organs in the specimens taken on the Expedi- 
tion were not then in a fully developed condition. The 
ovaries, too, contained immature ova; the number in each 
ovary was from 250 to 300, in both together from 500 
to 'GOO. 

Distribution. - Triglops p'ngelii has the range 
common to .most of the other Arctic Cottida! in Europe, 
occurring probably in all favourable localities betureen 
Greenland, Novaja Zemlja, Iceland, the Faroe Islands, and 
the coast of N.orway. On the coast of Greenland, it would 
appear to be not a rare species, and examples from that 
region have repeatedly been sent to the Zoologid Mus- 
eum in, Copenhagen; i t  was taken, too, in 1876, on the 
English North Pole Expedition, off the west coast of Green- 
land, in lat. 79O 29' K. 

On the shores of western North America it occurs, 
in company with a large majority of true Arctic forms. 
comparatively farther south than in Europe, having been 
observed in Massachusetts Bay, .off the coast of New 
England, in lat. 420 N. On the Swedish Expeditions to 
Spitzbergen, in 1861, it was obtained off that group of 
islands; according to Dr. Ltitken, i t  has'also been met 
with off the shores of the Faroe Islands and the coast of 
Iceland; and on the North Atlantic Expedition, as previ- 
ously stated, it was met with on the coast of J a n  Mayen. 
Finally, it occurs along the Norwegian coast, from the 
Varanger Fjord as far south as Stat or Christiansund 
(610 30' E.), but nowhere, it seems, as a common species. 

G* 
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Spitsbergen. Sydcapl 

Fam: Agonidae. 

60 Kil. v. 
Norskgerne,. Spit&. 

Gen. Agonus, Schneid. 
Bloch, Syst. Ichth,  (ea. Schneid.), p. 104 (1801). 

14B Favne 
(267 m). 

- 1 , l O  C.' 

Stcnbund. 

10. Agonus decagonus, Schneid. 1801. 
PI. 11, Fig. 11-12. 

t Cottuu cutaphractus, Fabr. Fauna Groenl. No. 112, p. 135 (1780). 
Agonus decagonus, Schneid. Bloch, Syst. Ichth. p. 105 (1801). 
Aqidophorua decagonus, Cuv. & Val. Hist. Nat. Poiss. tom. 4, p. 223 

Aspidophonur spinoeiesinauu, Kr. Naturh. Tidsskr. 2 Rxekke, 1 B. p. 

Aepidophonur ndannoides,  Deslongch. Mkm. SOC. Lin. Norm. tom. 0, 

Leptagonw epinoeissincus, Gill, Proc. Acad. Nat. Sci. Philad. 1861, p. 

kmhugonuu decagonus, Gill, Proc. acad. Na:. Sci. Philad. (tcste Liitk.) 

(1820). 

250 (1844). 

p. 167 (1853). 

167 (18til). 

2(10 Favne 
(475."). 

+ 1,lO c. 
- 

Blaaler. 

Diagn. Legem& smalt, dets starste Bredde indelwldes 
8, Hov&s' Lcengde 5 Gange i Totall. Dtk gjennenzsnitlige 
Anta1 af skjo& er: meUemDorsalerne 4 Par; f ra  Nakken 
til Me Dorsal 5 Par, indtil 2den Dorsal 17 Par; ntellem 
Ventralerne og Anden 12 Par. Foran Ventrhne Jilzdes 
23-25 skjolde. Pectoralens Ltengde ubetydeligt st~rre, end 
Hovedets. skjcqtrcdene 5 p m  hver Side, (4 enkelte i Mund- 
*en, 1 kl0vd fn-til i Uiukrkjmen). Sidelinki hur 23- 
25 Porer. Et Par korte Tmne p m  Snuden, d Par Kqiuder 
over 0jrum3, og d Par stgrre Knuder paa Panden. Farven 
graagul, med 2-3 st0rre gradwune Tverpletter; Pectoralen 

Hannen liar lm- 
gere Vdraler, end Hunnen.. Stmrelsen indtil 2 l O m m .  

* og caudalen heninwd S'dsen brunsorte. 

M; B. 6; 1 D. 6(6elb. 7); 2 D. 6-7(8); .A.'7 (6ell. 8); 
P. 14-16; V. 3; C. 2/11/2. fin. lat. 23-25. 

Localit. fre Nordh. Exped.: 
og Spitsbergen. 

I Sht. 323. I stat. 326. 
' 180Kil. S. 0. 105 E l .  h'. 

Beliggcnhed. Beeren Ei- Beeren Ei- 
' I land. I land. 

Temp.p.Bu&n. I + 1,5O c. I-- .+ l , O o  C. 

Datum. 130taJuli1878.1:3dieAug. 187: 
I I ' -  

Anta1 Indiu. I 1 Indiv. [ G Indiv. 

Havet mellem Nordcap 

Stat. 338. I Stat. 363. 

GtcAug. 1878.1 14deAug.1878 

1 Indiv. [ '1 Indiv. 

Bemtargninger til Synonymien. En udforlig Be- 
shivelse er givet, foruden af Cuvier og Valenc. (Hist. Nat. 
Poiss. tom. 4), af Kroyer i Naturh. Tidsskr. 2 Rakke 
1 B., som i 1844 beskriver saavel det udvoxede Inclivid 
(8spidophorus decagonus), som Ungen (Aspidophoru's spi- 
nosissimuS) som separate Brter, og afbilder begge i Gai- 
mards Reise-Vsrk (Voyage S c a d  Lap. etc. 1838-40, 

Fam. Agonidae.. 

Gen. Agonus, Schneid. 
Bloch, Syst. Ichth., (ed. Schncid.), p. 104 (1801). 

10. Agonus decagonus, Schneid. 1801. 
PI. II, fig. 11-12. 

t Cottus cutaph~*actus, Fabr. Fauna Gren1. No. 112, p. 155 (1780). 
Agonus decagoncur, Schneid. Bloch, Syst. Ichth. p. 105 (1801). 
Aepidophoms decagonus, Cuv. & Val. Hist. Kat. Poiss. tom. .4, p. 223 

Aepidophorun spinosieeinit~s, Kr. Knturh. Tidsskr. 2 Ksekke, 1 B. p. 

Aspidphom-a nialanoides, Deslongch. Ukm. SOC. Lin. Norm. hm. 9, 

Leptagonus spinosiesiniue, Gill, Proc. Acad. Nat. Sci.. Philad. 1861, p. 

Amliagonus decugonua, Gill, Proc. Acad. Nat. Sci. Philad. (teste Lutk.) 

(1 820). 

'250 (1844). 

p. 167 (1853). 

. 187 (1861). 

. Diagnosis. - Body slender, greatest breadth to total 
lt?ngtli as 1 to 8, length of head as 1 to 6. Normal number 
of shields: between the dorsals 4 pairs, frono nuchal region 
to 1st &sal 0' pairs; to commencment of 2nd dorsal 17 
pairs; Between the ventrals and the anal 12 pairs. Anterior 
to ventrals 23-25 shields. Length of pectorals slightly 
exceeclilu~ that of head. Five cirri on &tither siae (4 at 
the angle of the mouth, 1 'clef, out on the lower jaw). 
Lateral line &la 23-25 mucous pores. One pair of short 
spines on snout; above the eyes 01w pair of knottyprotuber- 
ances, and a pair, of Eargez size, on the front. Colowr 
greyish-yellow, relieved with 2-3 large tra?qverse spots of 
greyish- Brown; points of pectorals and caudal brownish- 
black; ventrals longest in male. 

M. B. 6'. ' 1  D. 6 ( 5 ~ 7 ) ;  2 D. 6-7 (8); A. 7(6or8); 

Length reaching 210"". 

P. 14-16; V. 3; C. 211112. f in.  .ht. 23-25. 

Locality (North Atl. Expet.): - The open sea: 
betveen the North Cape and Spitzbergen. , 

I Stat. 323. I Stut. 32G. I Etut. 338. I Stat. 363. 

180 Ri1. S. E. 10:) Ki). y. south Cape, GO Kil. N. 
Norsk Isl. 

&act  Locality. Beeren Ei- Spitzborgen. Spikb. I land. I I I 
Depth. (408 "). (225 "). (267 "). (475"). , 

Temp. ut 
Bottona. 1' + 1.5oc. 1 + 1.GOC. I - 1.1oc. j_ 1.lO.C. 

I I I I-- 

36thJuly1878.3rd Aug. 1878. 6th Aug. 1878. 14thAug. 1878 

. Nunzb.ojSpecina. Date' -1 - '  1 - Indiv. 1 6 Indiv. I 1 Indiv. I 1 .I:idiv. 

Remarks on the Synonymy. - A full description 
of, this species has been given by Cuvier and Vdenc. 
(Hist. Nat. Poiss. tom. 4); also by Kroyer (Naturh. Tidsskr. 
2 Rekke, 1 who, in 1844, described the full-grown 
fish (Aspidophmus decagonus;) and the immature form 
(Aspidophorus spinosissimus) as two species, both of which 
he subsequently figured for Gaimwd's work (Voyage S c a d .  
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pl. 5). Yngelen er yderligere beskreven (efter norske In- 
divider) af Forf. i 1874 i ,,Norges Fiske" p. '40, ligesom 
Dr. Liltken efter Materiale i Kjp~benhavns Mumum har 
givet vsrdifulde Bidrag til Kundskaben cm denne og de 
nsrstaaende Arters Synonymi og Vaxiabilitet i Vid. Medd. 
fra Naturh. Foren. Kbhvn 1876, p. 382. 

Bemeerkninger til Beskrivelsen. Strdeantaue t  i 
de verticale & m e r .  var  hos Nordhavs-Expeditionens Indi- 
vider en ikke ubetydelig Pariation underkastet, idet dette 
vexlede i lste Dorsal mellem 5 og 7, i 2den Dorsal og i 
Analen mellem G og 8. 

P. T ~ h l - ,  Hovedets D, D, A. 
lzngde. Lzengde. 

a. 140 mm 

b. 141 - 
C. 147 - 
d. 152 - 
e. f52 - 
f. 156 - 
6. 168 - 
h. 174 - 
1. 178 - 

2 7 , . i m m  
27 - 
30 - 

%,I, - 
29 - 
29 - 
31 - 
33 - 
33 - 

5 ;  7 ;  7 ;  
. 6 ;  7 ;  7 ;  

5 ;  6; 7 ;  
6 ;  5 ;  7 ;  
6 ;  8; 8; 
6 ;  ' 7 ;  , 7 ;  
6 ;  7 ;  7 ;  
5 ;  6 ;  . 7 ;  
7 ;  7 ;  e ;  

15-15. 
14-14., 
15-15. 
14-14. 
14- 15: 
15-15. 
14-14. 
14-14. 
15-15. 

Hos grpmlandske Individer liar Dr. Lutken, ifdge 
den ovenfor citerede Afliandling, fundet S$raaleantallet at 
vsre:  1 D. 6 (5);  2 D. 6-7; A. 7 (5-8); P. 16 
(15): Hos 3 Yngel-Individer fra Tarangerfjorden fandt 
jeg: 1 D. 5--6; 2 D. 7 ;  A. 7-8. Mhske  have de 
p~n landske  Individer regulsrt 1 Straale flere i Pectora- 
lerne, end de, der bebo de spitsbergenske Farvande. 

Antallet af Legemets Benskjolde varierede hos de 9 
hdivider inden ferlgende Grandser : Langs ltyglinien fra 
Nakken til Halen var oftest 44, unaertiden 41-43 Skjolde ; 
hngs Buglinien oftest 39-40, undertiden 38 eller 41 
Skjolde. 

F r a  Nakken til lste Dorsal fandtes i Regelen 5 Par 
Skjolde, fra Nakken til 2den Dorsal 17 .Par. (2 Expl. 
havde 6 Par  indtil lste Dorsal, saaledes ialt 18 Par, og 
6t Ipdivid havde paa den one Side 5, paa den anden Side 
G Skjolde, saaledes indtil 2den Dorsal 17-18). 

. Gruppen form Ventralerne talte 22-25 Skjolde, 
hvoraf enkelte vare ganske smaa. 

(HOS 1 
hdi\fid var der blot 3 Par, hos et andet 31/2 Par, hos et  
tredie 5 Par). 

Mellem Ventralerne og Analen var  somoftest Antallet 
12 Par. (Hos 1 findes 13' Par, hos et andet blot 10 

Sidelinien er ganske' tydelig efter helo sin Lsengde. 
Porernes Anta1 varierede hos de 9 lndivider mellem 23 
06 25; i Begyndelsen staa de forholsvis h t ,  omtrent ved 
hvert Skjold, men bagenfor Spidsen af Pectoralerne ere Af- 
standene lsngere. 

Mellem begge Dorsaler vartl'o 4 Par Skjolde. 

Par). 

.Lap. etc. 1838-40, pl. 5). The fry of this fish (from the 
Norwegian coast) have been further treated of by the present 
author in 1874 (& "Norges Fiske," p. 40); and Dr. Lutken 
has furnished valuable contributions to our knowledge of 
the synonomy and relative variability of this and other 
nearly related species in Vid. Medd. fra Naturh. Foren. 
,Kbhvn. 1876, p. 382. 

Desoriptive Observations. 2 The number of rays 
in the vertical fins varied considerably in the specimens 
obtained on the North Atlantic Expedition, ranging in 
1st dorsal from 5 to 7, in 2nd dorsal from 5 to 8, and 
in the anal from 6 to 8. 

Length 1D. 2D. A. P. Total 
Length. of Head: 

a 140 mni 

b. 141 - 
C. 147 - 
d. 162 ' 
e. 152 - 
f. ' 156 - 
€5 168 - 
h. 174 - 
1. 178 - 

27.5 mm 

27 - 
30 - 

29.5 - 
29 - 
29 - 
31 - 
33 - '  

33 - 

5 ;  7 ;  7; 
6 ;  7 ;  7 ;  
5 ;  -6; 7 ;  
ti; 6 ;  7 ; '  
6 ;  - 8; 8 ;  
6 ;  7 ;  7 ;  
6 ;  7 ;  7 ;  
5 ;  6 ;  7 ;  
7 ;  7 ;  6 ;  

15-15. 
14-14. 
18-15. 
14-14. 
14-15. 
15-15. 
14-14. 
14-14. 
15-15. 

In exainples from the coast of Greenland the num- 
ber of fin-rays, according to Dr. Lutken, was as follows: 
- 1 D. 6 (5 ) ;  2 D. 6-7; A. 7 (5-8); P. 16 (15). In 
three fry-specimens, from the Varanger Fjord, I 'found the 
fin-ray formula to be : 1 D. 5-6; 2 D. 7 ; A. 7-8 i 
perhaps the' additional ray in the pectorals is a peculiarity 
of structure in which the examples from Greenland differ 
from individuals inhabiting the shores of Spitzbergen. 

The number of osseous shields on the body was found 
to vary, in the 9 individuals examined, within the follow- 
ing limits: dong the dorsal line, from nape to origin of 
tail, most frequently 44, sometimes 41-43; along the line 
of the abdomen most frequently 39-40, sometimes 38-41. 

From nape to 1st dorsal, in most of the specimens, 5 
pairs of shields; from nape to 2nd dorsal 17 pairs (2 
examples were furnished with G pairs from nape to 1st 
dorsal, or, in dl, with 1.8 paiss, and one individual had 5 
shields on one side and G on the other, or, in all, 17-18). 

The group situated in front of the ventrals comprised 
22-25 shields, some of wlich were very small. 

Between the two dorsals occur 4 pairs of shields (in 
one individual only 3 pairs, in another 3 pairs and a half, 
in a third 6 pairs). 

Between the ventrals and the anal the number of 
pairs is commonly 12 (one individual had 13, another only 

Lateral line distinctly obvious in its entire length. 
The number of poses varied in the 9 individuals from 23 
to  25; tho f i s t  in the series were arranged comparatively 
close, one at every shield almost, but, posterior to the 
exiremities of the pectorals tlie interspace is greater. 

10 pairs). 
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. Legemet er betydeligt slankere og mere langstrakt, 
end hos A. cahphractus; den stsrste Bredde, der falder 
over Nakken, indeholdes omtr. 8 Gange i Totallsngden. 

Af Skjsgtraade har denne Art paa hver Side 5 ;  i 
Mundvigerne sidde 2 i. Over-, og 2 i Underkjsven ; dell 5te 
sidder langt forti1 i Underkjeven. Den sidste er altid 
klsvet, de Ovrige ere enkelte. (I Individ havde' ogsaa den. 
indre Traad i Overkjaven klsvet, et andet Individ. havde 
Underkjsvens forreste Traad ikke dobbelt, men endog 
5-klsvet). 

Ligesom det er Tilfildet med flere Cottoider, synes 
ogsaa hos denne Art Kjsnnene at vsre  ganske ulige reprs- 
senterede i Antal.' Af de 9 erholdte Individer var nemlig 
blot det ene (c)  en Han, hvad-der strax fremgik af de 
forlsngede Ventraler. Medens de 2 Straaler, der dame 
denne Finne, hos alle de svrige vare af lige Lsngde, og 
saa korte, at Finnens .Lsngde ikke synderlig oversteg en 
Ojendiameter, harde hos dette ene Individ den ydre Strmle, 
der var betydeligt lsngere, end de indre, en Lzengde af 
1 7  mm, eller omtrent 2 0jendiametre. 

Farven var i det vssentlige ens hos d e .  Bundfar- 
ven er gulgraa, og forsynet med 2-3 st4lrre Tverpletter, 
der dame  Antidnine; til Baand, men 'idethele ikke ere 
ssrdeles skarpt markerede. Det forreste af disse ligger 
over Roden af Pectoralen, det andet (ofte utydeligt) over 
Slutninge? af lste Dorsal, det 3die over Midten af 2den 
Dorsal. Mellem disse h d e s  mindre, utydeligt begrendsede 
Petter og Skygninger. Finnerne ere ud mod Spidsen 
brunsorte; i s s r  er dette Tilfsldet med Pectoralen og Cau- 
dalen. Undersiden af Legemet er uplettet graqul .  Paa 
Hovedet gaar'en temmelig bred, sort Streg fra Spidsen af 
Snuden gjennem Bjet, og fortsaetter sig bagover pm Prae- 
operculum. 

Levemaade og .Fade. .Den synes at vsre  en afgjort 
Dybvandsart ; de under Expeditionen erholdte Individer opto- 
ges fra en Dybde, der laa mellem 123 06 260 Favne, medens et 
Par Yngel-Individer fra Varangerfjorden (1874) erholdtes 
fra det noget grundere V m d  (50-120 Favne). Som oven- 
for nsvnt, erholdtes et af Xordhavs-Expeditionens Indivi- 
fra den iskolde Area, hvor Vandets Temperatur var un- 
der 00 C. 

I Ventrikelen af et af Individerne fandtes Amphi- 
poder, vaesentlig Themisto libdlula, Mandt! og enkelte Indi- 
vider af Erythrqs goesii, G. 0. Sars. 

Udbredelse. A. decagonus er allerede af Fabricius 
omtalt fra Grsnland i 1780 i hans Fauna GroenL (under 
Navn af A. ktaphractus), og den er senere gjentagne Gange 
nedsendt fra disse Landsdele til Musset i Kjebenhavn. Paa 
samme Side af Atlanterhavet.gaar den idetmindste ned til 
Newfoundland. Fremdeles er den, ifslge Dr. Liitken, e r  
holdt ved Island. Ved Spitsbergen er den maaske ikke 

The bpdy is much more slender and elongate in form 
than is the case with A. cataphradus; extreme breadth, 
across the nape, about one-eighth only of total length. 

The cirri in this species number 5 on each side. 
disposed as follows: 2 on the upper and 2 on the lower 
jaw, a t  the angle of the mouth. and the fifth far out on 
the lower jaw. .This barbel is .always cleft, the rest con- 
sist each of a single filament; in one specimen the pos- 
terior barbel on the upper jaw was likewise cleft; an- 
other had the anterior cirrus on the ldwer jaw not doubly, 
but quintuply cleft. 

A s  is the case with several species of Cottoids, 
the sexes appear to be very unequally represented in 
A. decagonus with regard to number. Of the Sindividuals 
obtained, one only (c) was a male, a fact immediately 
apparent from the elongated ventrals. In  all the other 
examples the 2 rays composing this fin were of equal length, 
and so short, that the length of the fin hardly exceeded the 
longitudinal diameter of the eye, whereas in this individual 

a the exterior ray, which was considerably longer than the 
inner, had a length of 17""", about equal to twice the 
diameter of tlie eye. 

The colow was in all these specimens essentially 
the same. Ground-colour yellowish- grey, relieved with 
two or three comparatively large transverse spots or bands. 
not very clearly defined however. The first of these 
spots occurs immediately above the origin of the pec- 
torals, the second (in many individuals indistinct) above 
the termination of the 1st dorsal, the third above the 
central portion of the 2nd dorsal. I n  between these 
patches are a number of small indistinct spots and cloud- 
ings. The fins brownish-black towards the points; this is 
the case more especially with the pectorals and thecaudal. 
The under surface of a uniform gfeyish-yellow, A black 
streak extends from the point of the snout through the 
eye, passing from thence backwards over the preoperculum. 

Habits and Food. - This species decidedly appears to 
be a deep-sea fish ; the syiecimep obtained on the Expedition 
were brought up from a depth of 123-260 fathom; three 
individuals in the fry stage of growth, from the Varanger 
Fjord (1874): were . taken in shallower water (50-120 
fa,tlioms). As before stated, one' of the examples taken 
on the Expedition was brought up from the cold area, 
where the temperature was below that of ice. 

I n  the stomach of one of the individuals examined 
were divers Amphipods, chiefly Themisto libellula, Mandt, 
and examples of Bythrqs  go&i, G. 0. Sars. 

Distribution. - A. decagmzus was mentioned, as 
occurripg on the coast of Greenland, as far back as 1780, 
by Fabricius, in his Fauna Grcenl. (the' name given it 
being A. cataphradus), and since then specimens have been 
repeatedly sent from those regions to the Zooldgical Museum 
in Copenhagen. On the shores of North America its range 
extends a t  least as far south as Newfoundland. According 



w d e l e s  sjelden, idetmindste p a  Dybderne udenfor denne 
Ogruppe. Endelig er den fundet ved Finmarkens Kyster 
.same1 @stenfor Kordcap (i TTarangerfjorden), som i Vesb 
Binmarken (Lyngen); den er i Norge hidtil ikke fundet 
sondenfor 700 N. B. 

Ikpt11. 

Temp. at Bottmi?. 
- -- 

Bottoa1. 

Date. 

A'umb. of Specim. 

- 

__ 

Fam. Cyclopteridae. 

. 12!) Fathonis ( 2 3 7 m ) .  

- 1 .20  c. 
Rook and Xud. 

10th August 1878. 

1 G i v .  

~ - - - ~ - _ _ _ _  
. ._ - __ - - -. __ ____ 

Gen. Eumicrotremus, Gill. 
Proc. Ac. Nat. Sci. Philad. 1864, p. 190 (1864). * 

Legemet ncesten kugl;?jbrntigt, med lcort Hale, 
' 09 belclcedt ntcd store, conislc tilspidsede Bmtuberk- 

ler. . lste Dorsal distinct, a f  Bygning som 2den 
Dorsal; de m r @ e  Finner, samt Sugeskiven, som hos 
Cyclopterus. Gjcellsspalten scerdelcs liden, dens 
&jde mindre, end Qjets Diameter, beliggende h0jt 
ovenfor Pectoralemes Fceste. Sidelinie tilstede. Flere 
~ c e ~ c k e r  fine Tcenaer i Kjcevb-ne. 

11. Eumicrotremus spinosus, (Mull.) 1776. 
P1. 11, Fig. 13. , ' 

C@optetwr upinomis, Mull. Prodr. Zool. Dan. p. I X  (1776). 
kumierotremus upitaosns, Gill, Proc. Acad. Nat. Sci. Philad. Sept. 1864, 

Cpcloptenur orbis, Guiith. Cat. Fish. Brit. MUS. V O ~ .  3, p. 158 (1861). 
p. 190 (1864). 

Diagn. Hm& a 'stort, 6 d d d d e s  2lle-3 Qange i 
Totalhngden. 2 Par tubeformiye Nmehor. Sugeskiven stor, 
indeholdes lidt over 4 Qange i TotaUCengh. Anus ligger 
ncermere Sugeskiven, end 'Analen. J3entuberkleme have bredt 
rundagtig Basis, ere tad chagrilzerede, og d u w e  6-6 uregeL 
mxmsige Lceqdercekkw; Trakkp om Anus, samt Ennerne 
ere n0gne. Sidehien l~jtliggende, har omtrent 13 Porer. 
Haleroden lav, indeholdes blot 2/3 Gange i 0j& Diu-. 
f3t0rr&t=n indtil 160mm. 

.1 D. 6-7; 2 D. 10-12 (13); A. 10-12;. P. 23-26; 
C. 10-11. Lin. lat. 13. . 

Loocblit. frrt IVordh.-Exped. 'Spitsbergen. 

Beliggeniied. , 

Dybde. 

Temp. pan Bunden. 

B u d e n .  

Datum. 

Anta1 Itidivider. 

. Isfjorden, 
Spitsbergen. 

129 Favne (230"). 

- 1,20 c. 
Stenbund og Mudder. 

19de August 1878. 

1 Indiv. 

to Dr. Lutken it has also been met with off the coast off 
Iceland. On the coast of Spitzbergen. i t  is not, perhaps, 
very rare, at least in deep .water off that group of islands. 
It.occurs, too, on the coast of Finmark, both east of the 
North Cape (in thevaranger Fjord) and in WestFinmark. 
(Lyngen), but has not hitherto been mot with further south 
than 70° N. 

Fam. Cyclopteridae. 

Gen. Eurnicrotremus, Gill. 
Proc. Ac. Nat. Sci. Philad. 18G4, p. 19Q (1804)' . .  

Body almost globular, studded with large osse- 
ous tubercles, cune2jcorm in shape and pointed. First 
dorsal distinct, similar in structure to second dorsal; 
.the other Jins and the veniral disk as in Cyclopterus. 
Branchial opening placed high above the base of 
the pectorals, exceedingly narrow, its depth being less 
than the diameter of' the eye. Lateral line obvious. 
Several series of minute teeth in the jaws. 

11. .Eumicrotremus spinosus, (Mull.) 1776. 
P1. Il l  fig. 13. 

C4jcZoptenis upiiioma, Niill. Prodr. Zool. Dan. p. IX (177U). 
Eutiiicrotrentus spdnosus, Gill, Proc. Acad Nat. Sci.' Philad. Sept. 1864, 

Cyclopterus orbiu, Giinth. Cat. Fish. Brit. Nus. vol. 3, p. 158 (1861). 
p. 190 (1864). 

Diagnosis. - Head large, length to total length as 1 
to 21/,-3; 2 pairs of tubular nostrils; ventral disk large, 
its diameter slightly exceeding one-fourth of the extreme latgth 
of the body; vent nearer the disk than the anal; the osseous 
tubercles, disposed in 6-6' .irregular longitudind rows, are 
closely granulated, and broad at the base; the region environing 
the vent and the Jns. is smooth; lateral line, consisting of 
about 13 pores, high up the side; root of tail slender, 2s 
height being two-thirds only of the d i a d e r  of the eye. Length 
reaching 160 mm* 

1 D. 6-7; 2 D. 10-12 (13); A. 10-12; P. 23-25; 
C. 10-11. Lin. lat. 13. 

Loocblity (North Atl. Exped.): - Spitzbergen. . 

The Isfjord, I .  Spitzbergen. Edact Locality. 
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Bemeerkninger til Synonymien. Opfprrelsen af denne 
Ar t  under en saeregen Slagt synes tilstrekkeligt at kunne 
begundes ved Bygningen af Gjellespalten, der er reduceret 
til en trang Aabning h0jt over Pectoralernes Rod, samt 
ved den normalt byggede lste Dorsal, der ikke er omhyllet 
af den tykke Beklsdning, der, som hos Slegten Cyclopttms, 
bringer denne Finne til naesten at  forsvinde under Lege- 
mets almindelige Omrids. Eumicrotremus danner en bestemt 
Overgang til Lipariderne, b a d e  paa Grund af Gjellespal: 
tens Form og Stilling, og fordi Tenderne dame  tydelige 
Rskker  i Kjsrerne. 

Som en anden Art af samme Slaegt har Dr. Giinther 
i 1861 opstillet C y c b p t m  orhis, beskreven efter et enkelt 
Individ med en Totallengde af, 22 eng. Linier (omtr. 57"") 
fra Beringshavet. Denne adskiller sig fra E. .spin.sus 
hovedsagelig blot ved et ringere Anta1 Straaler i 2den 
Dorsal og i .Analen, idet dette hos Dr. Giinthers Individ 
(Cat. Fish. Brit. Mus. rol. 2 p. 158) var blot 9 i begge 
de naevnte Finner. 

Da Universitets-Musaeet i Christiania nylig har mod- 
taget et velconserveret Exemplar af denne Form fsa samme 
Trakt (Kamtschatka), har jeg kunnet anstille en nprje Sam- 
menligning mellem begge Former, og tror efter denne ikke 
at kunne opfprre C. orbis som en fra E. spinosus distinct 
Art. Totallaengden af dette sidste Exemplar var "Om", 
hvoraf Hovedets Lsngde rar 22"" ; @jets Diameter 7 "", 
og udgjorde saaledes af Hovedlengden 1. Interorbital- 
rummet var '13:"", Sugeskirens Laengdediameter 15 "". Straa- 
lektal le t  rar fprlgende: 1 D. 7; 2 I). 10; A: 10; C. 11; 
P. 24. 

.Da E. qinosus (ifprlge Giinther) kan have 10 Straa- 
ler i Analen. og' 11 i 2den Dorsal, s p e s  sikre Distinctions- 
Characterer. ikke at  kunne hentes af dette Forhold, og da 
heller ikke de en-ige Characterer kunne sees i nogen vae- 
sentlig Grad at  vere forskjellige fra E. spinosus, synes det 
rettest at henfprre C. orbis som synonym under denne .Art, 
der saaledes er den eneste hidtil kjendte i sin Slegt. 

Allerede i 1776 blev Arten af 0. F. Miiller tildelt 
sin fprrste forelprbige Diagnose efter e t  Individ, nedsendt 
fra Grprnland gjennem Fabriciu;. I 1780 blev den udfprr- 
ligere beskreven af Fabricius selv i Fauna Groenland. 
(No. 93, .p. 134). og senere i 1798 af samme Forf. i Na- 
turhistorie-Selskabets Slu*ifter (4de B. 2 Afd. p. 77). Fuld- 
stendig Beskrivelse' er endvidere givet i 1847 i Naturh. 
Tidsskrift (2 REkke, 2 B. p. 262) af Krpryer, som ligele- 

- des i 1851 har afbildet Arten i Gaimards 'Planche.r.serk' 
(Voyage etc. 1838-40, Poiss. pl. 4). Senest er den i 
J861 af Dr. Gtinther beskrevet i Catal. Fish. Brit, Mus. 
(vol. 3, p. 15.7); samme Forf. har i 1877 i Proc. Zool. 

- 

Naar Dr. Giinther i sin Diagnose af E. 8pinosu~1 anf6rcrOjet som 
udgj~rende '/, sf Hovcdets Laiigde, er dette ikke Tilfteldet hos 
Nordhavs-Expcditionena Individ, hvis Horedlenade er %"m, 08 @eta 

.Diameter Qnn, saaledes, at den sidste udgj0r lidt ovcr I/,, af Hoved- 
Irengden. 

Remarks on the Synonymy. - For  the esta- 
blishing of this species under a separate genus there would 
appear to be sufficient reason in the characteristic form of 
the branchial opening, reduced as it is to a narrow slit, 
placed high above the pectoral fin; also in the fact of the 
1st dorsal being normal in structure, and not enveloped in 
the thick membranous integument which, in the genus 
Cycloptm,  well nigh conceals this fin beneath the contour of 
the body. Eurnicrotrmw, both from the form andposition 
of the branchial orifices, and from the teeth being arranged 
in distinct series in the jaws, may be regarded as a well- 
defined transition-genus, approximating the Gparidiace. 

As a second species of the same genus, Dr. Giinther, 
in 1861, etablished Cyclopterus orbis, describing i t  from 
a single specimen, having a total length of 22 English 
lines (about 5 7 m m ) ,  taken in Bering's Straits. C. o r h  is 
distinguished from E. spinosus chiefly by the smaller number 
of rays in the second dorsal and in the anal; the individual 
examined by Giinther had, for instance, only 9 rays in each 
of those fins. 

The University Museum in Christiania having lately 
come into possession of a well-preserved example of this 
form, taken in the same region (Kamtschatka), I have had 
an opportunity of closely compwing the two forms, and 
am of opinion that C. orbis can not be classed as a separate 
species, distinct from E. p'nosus. The total length of this 
individual was 7 0 m m ;  length of head 22mm; diameter of eye 
7"", or about one-third of the length of the head;' inter- 
orbital space 13mm; longitudinal diameter of ventral disk 
15"". The fin-ray formula was as follows: - 1 D. 7 ;  
2 D. 10;'A. 10; C. 11; P. 24. 

E. sp'nosus, a n ,  according to Dr. Giinther, have 10 
rays in the anal and 11 in the 2nd dorsal fin, and hence the 
fin-ray formula is of itself hardly sufficient .to furnish a dis- 
tinctive character; and not differing materially in other 
respects from E. qinoszcs, C. wbis*may, it would seem, be 
safely regarded as identical with the former, which, in that 
case, is the only species hitherto observed of its genus. 

As for back as 1776, 0. F. Miiller gave the first 
preliminary diagnosis of the species, from a specimen sent 
from Greenland by Fabricius. I n  1780 it was more fully 
described by Fabricius himself, in his Fauna Gramland. 
(hTo. 93, p. 134), and subsequently, in 1798, by. the same 
author (Naturhistorie - Selskabets Shifter, 4 B. 2 Afd. 
p. 77). A full description also appeared in 1847, 
by Kroyer (Katurh. Tidsskr., 2 Raekke, 2 B. p. 262), 
who, in 1851, likewise figured the species for the plates to 

'Gaimard's work (Voyage etc. 1838-40, Poiss. pl, 4), The 
latest diagnosis is that by Dr. Gtinther, in 1861 (Catal. 
Fish. Brit. Mus. rol. 3, p. 157); and in 1877 the same 

In  Dr. Giinther'a diagnosis of E. spinosus, the diameter of the eye 
is stated to measure one-fourth of the length of the head; this 
was not the cam, however, in the individual obtained on tho 
North Atlantic Expedition, the length of the head having been 2Dmm, 

and the diameter of the eye W n ,  or a fraction more than a third. 
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SOC. of London (p. 2'34) giret i Trasnit Afbildninger n f  
Yngelen. 

Bemrerkninger til Beskrivelsen. Totallmigden af 
det under Expeditionen erliolcltr Individ T a r  79"'"'. hroraf 
Hovedets Lzcngcle var 2. imnt .  De conisk tilspidsede Ben- . 
tuberklrr beklaide Legelnet. saa tzt, at  deres Gruiidlinier 
pan Siderne af' det egentligclegenie i Regelen berme hin- 
anden; pan Haleii ere de allc mindre. Paa de 5 fprrste 
Straaler af Iste Dorsal sidder pna liver Side hen mod 
Spidserne en liden, cliagrineret Hentorn. Endvidere er Grun- 
den af I'ectoralerne pan l'dersiden beklrcdt pan samme 
Maade, soin Legeinet og Hovedet. 

Straaleantallet var: 1 'D. 7; 2 D. 12; A. 12: P. 23; 
c. 10. 

l'ilstederarclsen af' en Sideliiiie s p e s  ikke at  iwre 
omtalt i noget af de ovenfor anfrarte Skrifter, og I i rojer  
npvner udtrykkelig, a t  den mangler. En  Sideliiiie er ikke- 
destomindre tilstede. og Poreriie ere overalt tydelige, om 
end ikke smdeles store *. Den udspringer ved Gjdlespd-  
tens 0vre Elide, er i Beppdelsen temnielig hrajtliggende, 
inen b0jer under 2den Dorsal skrmt nedad mod Legeniets 
Midtlinie. som clen mar  i onitrent Hovedlzngdes Af- 
stand fra Haleroden, og 10ber herfra ret ud mod Caudalen. 
Autallet af l'orer or  p a  den ene Side 13, p a  den 
anden 14. 

Udbredelse. 1 Bfodsa3tniug til Cycloptmu ~U?npUS 

synes clenne at  vzre en Ilybvandsart, der' blot forekommer 
pan 60-200 Fnvnes 1)yb ( d e r  dcrover). Den h0rer til 
de Arter l+,ke. som ere fundne' lzngst mod Kord. Fra 
Gr~nland ,  hvor den er t:ilrig, er den, soin ovenfor 1izlvlit, 

allerede kjendt fra forrige Anrhundrede gjenneni Muller 
og Fabricius, og fandtes sidst i 1875 :tf den engelske Nod- 
pol-Expedition p a s  flere l'unktei: af Vest-Grmland 01) til 
melleln 79 og 800 X. B. Freiiideles er den, ifrarlge Faber, 
funden ved Island (Fisclie Isl. p. 54, 1829); ved Spitsber- 
geii er deii ligeledes, sdm dot synes, hyppig, og er hey 
funden af' Krijyer nllerede i 1838, og scnere af alle de 
efterf~&pnde Espcditioner i disse k'arvande. Den er liidtil 
ikke fundet ved det europiske Continent, men forekomnler 
salidsynligvis ogsm lier pas pnssende Dybder af *Ishavet. 
Da, som ovenfor nzvnt, CJyclopterus orbis fra Beringshavet 
~ieppe kan opfattes soin en fra E U ~ ~ ~ C Y O ~ T C ~ Z U S  spinoszcs skilt 
Art, er deli sanledes i sin Udbredclse iuaaske circu~n- 
polcor. 

Sandsynligvis er deu oftest utydelig 110s Lidi,vider, der have ligget 
lsnge i Spiritus, men vi1 i Regelen atter vise sig, om.Indiviidct 01)- 
blades e11 Tid i \'and. 

L)oii rmrsho ~,ll.dlii~\.Yosli"ditiOli. C'ullott : Fisko. . 

a.ut1ior figured tlie fry of tlie species on wood. (Proc. 
Zool. SOC. of London,, 1). 294). 

Descriptive Observations. - The total length of 
the individual taken on the Expedition irns 'i9m1't; length 
of liead 2jmnr. The cuneiform osseous tubercles are so 
closely disposed over the body that their basal lines, in 
the lateral regioii, are as a rule contiguous; on the tail, . 
these tubercles are a11 considerably smaller. The 5 first 
rays in the first dorsal are furnished on either side towards 
the point with a small granulated spine. Noreover, the 
base of the ikxtorals. exteriorly, is invested with .a teg- 
unient similar to that covering the head and the body. 

Xumber of fin-rays: - 1 D. 7;  2 D. 12; A. 12;  

The occurrence of a lateral line does not appear to 
Iiave been observed by any of the naturalists whose works 
are cited above; nay, Krijyer empliatically declares it to 
be mnting. A lateral line nevertheless there' is; and the 
pores, tllough not particularly large. are distinctly percep- 
tible.' It commences at  the upper extremity of the brmcli- 
ial opening, extending from thrnce nearly straight till 
n little below the 2nd dorsal. where it suddenly bends down- 
wards, striking off obliqucly to tlie mesial line, \vhich it mccts 
at a point distant about half the length of the liead from 
the origin of the tail, and then passing straight to the 
cnuclal. Number of pores 13-14. 

P. 23;  e. 10. 

Distribution. - Unlike Cycloptmts lzc?npzis, this' 
would appear to be a deep-sea species, occurring at  n 
depth of from GO to 200 fathom8 (or still deeper), and is 
one of the fishes whose range extends furthest north. On 
the coast of Greenland, where it .is common, it was observed 
as far back as the last century, by Mdller and Fabricius, lkving 
been &est niet with on the English North Pole Expedition. 
1875, in dirers localities on the western shores of Green- 
land, as far north as 790 and 800. According to Faber, 
(Fische Id. p. 54, t829) it inhabits the coast of Iceland; 
off Spitzbergen it is likewise said to be numerous, having 
been observed in those regions by Krvyer, in 1838, and 
since then on a11 subsequent A4rctic Expeditions. Up to 
the present time i t  has not been met with' off the con- 
tinent of Europe, but. occurs probably liere too at the 
right depth. Cycbptems o d i s ,  from Bering's Straits. being, 
as bofore observed, hardly ontitled to rank as a species 
distinct from E. spiizosw, it is perhaps circumpolar in its 
range. 

* Probably it is more or less obliterated in spccimeiis preserved 
for any kngt.11 of time iii spirits, but will again become obvious if 
the skin be siifficientlg moistt;.iied with water. 

r 
1 
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Tc711p. ut Bottoill. 

~ottolll.  

I h t c .  

____ 
____ 

Fam. Liparididae. 

-~ __ - _ _  ~ .- 

- .  - 1.00 c. 
- Dark-grey Clay. 

I i th  Aug. 1878. 
- 

l.-)tll All& 1878. 

=en. Liparis, Cuv. 
Rcgnc Anim. E d .  I? tom. 2, I;. 297 (1817). 

Datum. 

Anta1 Indiv. 

12. Liparis lineatus, (Lepech.) 1774. 
Cycloptenis liparis, Lin. Syst. Nat. ed. 12, tom. 1, p. 414 (1766). 
Cycloptema lineatus, Lepech. xov. Cornni. Acad. Pctr. tom. 18, p. 522 

f C'ycloptcruo mucult i~ ,  LacEp. Hist. Poiss. tom. 4, p. (iF;:i (1798). 
Lipai-is mlgai-is, Flem. Hist. Brit. Anim., p. 190 (18281. 
L i p 7  is. barbutlcs, Ekstr. Kgl. Vet. Akad. Handl. 183'2, p. 168 (1 832). 
Lipai-is Ziircatu, Kr. Naturh. Tidsskr. 2 ,  Itrekke, 2. B., p. '284, 1840--49 

Liparis stellutua, Jlalm, Fijrh. Skand. Naturf. Ode BIiite lW3, p. 412 

? L+aris prctica, Gill, h o c .  Ac. Kat. Sci. Philad. 1864, p. I!)] (1864). 

(1  774). 

(1 847). 

(1 863). 

17de Aug. 1873. I 1 Indiv. 

1:idc Bug. 1878. 

3 Indiv. 

Diagn. Hooedet nuipdre, end Legemets .st@rste &$e, 
og indeholdes 4 Gange i Totall. 0jnene snaaa, indehol- 
des 6 Gangb i Hovedets L m g d e .  Analen bedEkker 'I4 (lws 
Unyerne af Caudalens R o d ;  Dwsalen naar til (hos Un- 
germ li& udover) samnae. S n u h  lcengere, end @jets D ~ G G  
nader. UnokrkjBven kortere, end Overkjmen. Sugeskiven 
stor, udgjnr (hos Ungerne I/,) af Totall., e l k  Halvdelen 
af Hov&s Lcengde. Pedoralen naed en dyb liadskjwing, 
og de nedre Straaler utter forlcmgede. Caudalen tvert af- 
rundet, indeholdes 8 (lms Ungerne 7 )  Gange i Totall. Anus 
beliggende naidt mellenz Sugeskiven og Analen. Farvma vu- 
rierende; ensfarvet, plettd eller stribet. LEngdeta indtil 130mm 
(09 dermer). 
H. B. 7. D. 32-42; A. 26-38; P. 32-42; C! 10-11'. 

-Localit. f'ra Nordh. Exped. Spitsbergen. 

Magdalenebay, 
Beliigcnkcd. . 1 Nod-Spitsbergcn. I h'ord-Spitsbergen, 

Norskgcrne, 

Dybde. Ubetydelig. 80 Favne 
(!)I "). 

Buiiden. , I - I BIgrkeeraat Ler. 

Ostereprcn: D. :W--3:1; A. 28 (Nalmg.). 
Norge: D. 3 4 - 4 8 ;  A. 28-31 (C.), 
Spitsbergen: D. :Hi-40; A. 29-34 (Rialmgr.). 
Spitsbergen: D. 38-42 ; A. 9 1-38 (Nordh.-Exped.). 
Grlnland: D. 41-43; A. 33-:17 (Tvfalmg., Gill). 

* Forh. Vid. Selsk. Chra. 1870, No. 1 ,  p. 44. 

Fam. Liparididae, 

Gen. L i p a x - i s ,  Cuv. 
K C p e  Anim. Gd. I. tom. 9 ,  p. 227 (1517). 

14. Liparis lineatus, (Lepech.) 1774. 

Cgcbptem~s Zipu~zs, Lin. Syst. Kat., od. 12, tom. 1, 1). 414 (17b6). 
Cycbptciun Zi~ieatms, Lepech. Nov. Comni. Acad. I'etr., tom. 18, p. 322 

Y C ~ C ~ O ~ J ~ ~ T U U  iicccsndus, Laci.1). Hist. Poiss. tom 4, 11. 68-1 (1708). 
Lijmris z?uZpris, Flcm. Hist. Brit. dnim. p. 100 (lR28). 
Lzpuris bUrbUtU8,  Ekstr. Kgl. Vet. Akad. Handl. 1832, p. 108 (1692). 
Lipwiu liiicata, Kr. Xaturh. Tidsskr. 2. Rajkke, 2. B. p. 284, 1846-49 

Lipaiia stellatu, Blalm, Fdrh. Skand. Saturf. !) Mote, I56 1, p. 412 

? Lipai*is arctica, Gill, h o t .  Ac. Sat .  sei. Philad. 1W4, p. 1 0 1  (18(id). 

Diagnosis. - Length of head less than depth of body, 
and equal to one-jourth o j  total knqth;  eyes small, diameter 
one&@ of tlze leuytli o j  tlic head; anal coverinsy oue-fourth 
(in young examples one-third) of the buse o j  the caz&l; dorsal 
extending back to tliis point (in young exanaples a little beyond 
it); length o j  snout greater tlian diainetm o j  eye; lower 
jaw shorter than upper; ventval-disk lar.qe, equalling one- 
eigldi (in young examples one-seventh) of total lengt72, or 
half the length of the head; pectorals with u d e q  iiacision, 
lower rays e~on~qate; caudal s.tigI&tly convez, lengt1i to total 
lenytli as 1 to 8 (in youiz.q exumplm as 1 to 7); vent placed 
midway Between veni~al-tbisk und unul. Colour varying; uni- 
form, spotted, or 'striped. 

(1 774). 

(1847). 

(18(i3). 

Length wucliing 130 n l n r *  

M. B. 7; D. 32-42; A. 26-38; P.32-42; C. 10-11.1 

Locality (North Atl. Exped.) : - Spitzbcrgen. 

- I Slat. mi. 
-- I .  - 

Blagdalene Bay, 
Xorth 'Spitzbergen. Sorth Spitebergen. 

I Norsk Ocr, Exact Locality. 

Depth. Trifling. :)0 Fathoms 
(91 m). 

L~ulilb. of  ~pecinr. I 3 Indiv. I I Indiv. 

Desoriptive Observations. - The three first of these 
individuals belong to the variety which I designated in a 
former paper,z var. i, arcticus, and which probably is com- 
prised in Gill's L. arctica (Proc. Acad. Nat. Sci. Philad. 
1864). This variety, more nunieroiis it would appear off 

1 The Baltic: D. :3'2-:K); A.  PF; (Nalmgr.). 
Nonvay: D. 34-38; A. 2 8 - 4 1  (C.1. 
Spitebergen: D. 36-40 ; A. '2!)-34 (Malrngr.). 
Spitzbergeu: D. 38-42; A. 31-35 (North Atl. Esped.1. 
Greenland: D. 41'-43; A. :{:$-37 (Blal~ng., Gill). 
Forh. Vid. Selsk. Cln-a. 187!), KO. 1,  p. 44. 



varietet, der syncs a t  vere  den paa Spitsbergen, eller idet- 
hele i det relit arctiske Gebet liyppigst optrsdende Form 
af Arten, er ntesten ensfarvet uden stprrre Pletter eller 
Striber. Bundfarven, soni er graagul, er ntesten skjult af 
yderst fine, tetstille'de. brune Punkter; 110s de yngre ere 
disse iser udbredte over Finneriie og paa Legelnets Sider, 
soin derved erllolde en brunlig Afskygning, ligesom liist og 
her, saalecks soin pna Bugen, Bundfarven kan optrsde 
uplettet. 

Disse Individers Rlaal og Strxtleantal var f'glgende : 
Totallengde. Hovedets Lmgde.  D. A. 

c. ' 104 - 24 - 40; 32. 

a. 45 s,m 12"" 41; 34. 
b. 49 - 13,:) - 38; 31. 

[)et 4de lndirid, der er dct storste. og noget defect, 
idet Huden tildels er afrevet, ligesoiii Caudslen mangler,. 
har jeg i inin forelabige Oversigt' troet a t  burde henfprre 
under L. tunicatzcs, lteinli., vesentlig pas Grund af et  
starre Strasleantsl i Analen og Pectoralen, sanit den sidst- 
narn te  Finnes betydelige Lzengde, id& Spidsen naar lidt 
forbi Begyndelseu af Analen. Sandsynligris udgj or det 
dog blot et stort Individ af L. li?aeatus, og gaar blmndt de 
i den ovenfor anfprrte Afliandling nsvnte Varieteter nsrinest 
incl undex war. c, sztEjiuczcs. Af denne Varietet har Uni- 
versitets-Museet allcrcde flere mindre Exemplarer fra Vas- 
angerfjorden i, Xorge. 

Dette sidstnavnte Individ, der var en Hun med et  
overordentlig stort Anta1 fine Rogn i Ovariccne, h a d e  f0l- 
gende Rlad : Totnll. 122"'" (omtr.) ; Hovedets Lsngde 
33"lrn, Stra@antallet var: D. 42. A. 38. P. 39-42. 

Bundfarven. der er lyst graagul, er onitrent ligesaa 
s tarkt  frenitrzdende, som de smaa uregelmacssigc Pletter 
(under en Orbitaldiameters Storrelse). der cr jevnt fordelte 
over den. Hist og her ere Pletterne lidt sammenhangenclo, 
uden dog a t  danne Linier; de liorizontnle Fiiiiier ere der- 
imod stribede p a  tvers. Huden er overordcntlig l0st vcd- 
h~~ngende ,  skjnnt Indivjdet var rbl conserveret. 

Pan  Gjzllerrie af dette, Individ snyltcde et  Exemplir 
af en stor Lernaide (sandsynligvis Hacmobaphes cyclop- 
h i n a ,  Fnbr.). 

Fade. Ventrikelen af det ene Individ fandtes fyldt 
med smaa Crustaceer: nenilig en Caprella sgtemtrimzalis, 
Kr.! sanit flere Individer sf Pdoinedeia fasciata, Kr.; den 
sidste Amphipode fandtes ligeledes 110s et 3f de unge Indi- 
vider. I Ventrikelen af dot storste Iudivid faudtes Dele 
af en storre Annelide. Pedipiaria azaicosna, (Miill.). 

Forli. Vid. Sclsk. Chra. 1878, Xo. 14, p. 30. 

Spitzbergen ahd throughout the Arctic regions generalllly 
tlian any otlier forin - of tlie species. is of an almost uniform 
colour, exhibiting no vestige of large spots or stripes. The 
ground-colour. greyish-yellow, nearly concealed by a mul- 
titude of closely disposed minute brown specks; in coni- 
paratively young individuals tliesc minute spots are dis- 
persed in particulax over the fins and along tlie lateral 
region of the body, which they blur with a brownish tinge; 
and here and there. too, as on the abdominal surface. 
the gound-colour occurs uniformly spotless. . . 

Principal dimensions. and number of fin-rays : - 
Total Length. Length of. Head. D. A. 

41; 34. 
b. 49 - 13.5 - 38; 31. 
C. 104 - 24 - 40; 32. 

The fourth specimen is iiiuch tlie largest, but sonie- 
what mutilated. portions .of the skin liaving been torn of?'; 
tlie caudal, too. is wanting ; in m y  preliminary report 1 

I have referred i t  to L. tuiiicatiis, Reiuh., cliiefly 
by reason of the greater number of fin-rays in the 
anal and the pectorals, and from the very considerable 
length of tlie latter fin, the points of which extend a 
short distance pnst tlie origin of tlie and.  Probably. how- 
ever, this spocimen was merely a large-sized individual of 
L. lisieatzts. and should in that case rank under car. c, 
subfmcm, inentioned in tlie paper cited above. Of this 
variety the University Bluscum is already in possession of 
several smaller specimens from the Varanger Ftjord. 

This, tlie last of the individuals, a female, liaving 
in the ovaries large quantities of minute ova, measured 
as follows: - Total length 122"" (about); length of 
head 33'n111; liuliibcr of fi~i-ra~s: - 1). 42; A. 38;  2'. 
39-42. 

The ground-colour . a uniform light greyish-yellow. 
2nd the m a l l  irregularly disposed spots (somewhat less in 
diameter tlian the length of the orbit) cover about an equal 
extent of surface. I n  places,' the spots exhibit a tendency 
to approximate, without however forming lines ; the 
horizontal fins. on the other hand, are distinctly maxked 
with t h s v e r s e  stripes. The skin is remaikably lax, not- 
withstamling the individual was in all respects a ivell-pre- 
served specimen. 

On the gills of this individual occurred a large 
example of a Lernaxn parasite (possibly Hmnobapkes 
cyclghm',z a, Fabr  .) . 

45 m1n 12 wn1 a. 

Food. - The stomach of this one specimen was 
found distended with small crustaceans. viz. a Caprella 
septmtrionalis, Kr., and divers examples of Prototnedeia 
fnsciata, Kr.; the latter Amphipod was likewise detected in 
tlie ventricle of one of the young specimeus. The stomach 
of the largest individual contained frngments of a large 
Annelid ~ Pectisia y i a  azwicom a, (Mull.). 

Forh. Vid: Selsk. Chm. 1!7H, No. 14, 1). 30. 



Udbredelse. Da Artsbegrandsningen 110s denne 
'S lag t  endnu i flere Henseeiider er usikker, kan Udbredel- 
sen af L. lkzeatus endnu ikke ined Nojagtighed opgives. 
Flere Omstsendigheder tyde dog paa, at den liar en for- 
holdsvis vid Udbredelse; foruden at den under en Mang- 
foldighed af Farvevarieteter forekommer fra (astersoen og 
England af, og langs den svensk-danske og hele, den norske 
Kyst op til Spitsbergen, hvor den endnu under 800 N. B. 
naar en frodig Udvikling, forekoinmer den desuden ved Is- 
land, Granland, og Nordaiiiericas Kyster lied til New 

' England-Staterne, idet den er funden, ifalge Goode & Bean, 
i Massachusetts Bay. Mod 0st gaar den idetmindste ind 
i det h i d e  Hav (hv0lrfi.a den beskreves af Lepechin alle- 
rede i 1774). 

_- 
Exact Locality, 

-. 

Depth. . ~_ 
3'tnqi. ut Uottosr. 

Ijottoni.' 

Uate. 

- 

. 

-- 

13. Liparis bathybii, Coll. 1878, (n. sp.) 
PI. 11, Fig. 14. 

Liparis (T'araZipntie) Lathylii, Coll. Forh. Vid. Selsk ' Chra. 1.378, No. 
14, p. 32 (18i8). 

Diagn. Hovdet .kort og rut&; &ts L m g d e  lig Le- 
gem& stnrste B j d e ,  og iiadeholdes 5lI2 Ganye i Totall. 0id 
(Orbita) start; &S L ~ ~ t , g d e d i a ~ h ~  indelaoldes 3llr Oange i 
Hovedets Laxgde, og onatred Garye i lizterorbitalru~~an~ets 
Bredde. Dorsalen og Analen bcddcekke z)3 af Caudalen. 
Snudm kort, ubetydeligt kngere, end Orhita. Pectoralens 
0we og ware Parti adskilte ved et Mellemrum, der er 
opfyl$t af 3-4 rudimmtcere Straaler. ( @ ' m e ,  Sugeskicen, 
og Beliggedaeden af Anus ubekjendt). Farven sandsyn- 
ligwis overalt brunsort. Stnrrels~z hos det u&rs0gte Inaifia 
(en Hun) 208 

Stat. .i12. 
- -- 

IO? Kil. W. of Beeren Eilaiid. 
-- - 

(iT)8 Fathoms (l 'LO:$m). 

- l . % O  c. 
Brown and Green Clay. 

22th July 187P. 

-- 

-_ ~. .... 

. . .. . . 

.. -. _ _  .____ 

M. B. 7. D. 59; A. 51;'P. 13/~(4)/3;  C.' 8. 

Bunden. 

Datum. 

Anta1 Individer. 
~ _ _ _  

' Localit. fra Nordh. Exped. Havet vestenfor Beeren 
Eiland. 

Brunt OR gr~ i i t  L e r .  

"de Juli 1878. 

1 Indiv. 

-- __ __ _- -_ - - . . - 

_- -- - 

s ta t .  312. 
_ _ _  ___. ____ 

Beliqgenied. - lG8 Kiloxn. V. Beere? Eiland. 

Temp. paa Bunden. I - 1,20 c.. 

Bemmrkninger til Synonymien. Det erholdte Indi- 
vid fandtes ved Trawvlnettets Unders~gelse i en smdeles 
medtagen Tilstand indeklemt mellem Stene og Ler, saaledes, 
at det kun ined den storste 1-anskelighed lod 'sig lasne. 
Huden; der sandsynligvis har siddet ganske last, var riacsten 

.overalt frareven. eller hznnte i l0se Frvndser; dette liar i 

I Distribution. - The specific limits of this genus 
I being as yet in many rcspects nndetbrmined, the exact 

range of Gparis lineatus cannot be given. Divers circum- 
stances lead us however to infer that the species is widely 

.I distributed; besides occurring - with regard to colour in 
I numerous varieties - in the Baltic, on the shores of 
I Great Britain, and on the S\vedish, Danish, and Nor- 

wegian coasts, as far north as Spitzbergen,. where. in 1 ,  lat. 80O N., it attains a high degree of' development, 
11 the species likewise inhabits the shores of Iceland and I Greenland, its range extending from tlience along the North 

American coast, as far south as Kew England, having been 
i observed in Massachusetts Bay, L. lineatus has been met 
I with as far east as the White Sea, the first to describe 
I it as occurring there having been Lepechin, in 1774. 
I 

I 

13. Liparis bathybii, Coll. 1878, (11. sp.) 
PI. 11, fig. 14. ' * 

Lipaiis ( P a ~ n l r ~ m i a )  Lathybar, Coll. Forh. Viil. Selsk. Ohra. 1878, .No. 
14, p. Y2 (1878). 

Diagnosis. - Heud short and globular; eqzml in 
length to the depth qf the body, and i s  to total length as 1 
to 61l2; eyes (orbitct) large, their lo?i.gitztdinal diander being 
to the 1mgtlt o j  the head as 1 to 3'1.) and to width of intw- 
orbital space about as I to l z / J ;  the dorsal and anai 
fins covering two-thirds o j  the caudal; snout slzmt, but 
slightly exceeding the dianider of the orbit; the upper and 
lower di.riisiot?s of the pectorals are separated by a space flu- 
d a e d  with 3-4 ncdimentary rays (concerning the eyes, 
the ventral disk, and the position. of the vmt nothin#. is known). 
Colour brownish-black, Len@ oj' body in the specilnell 
exanained (female) 208mm* 

ill. B. 7; D. 5.9; A. 61; P. 13/:3(4)/3; C. 8. 

Locality (North Atl. Fxped.): - The open sea, 
west of' Beeren Eiland. 



flere Henseender w r e t  ulielclipt, fornenimelig f'ordi Pecto- 
raleriie ere izf' en szregeii Bygning, som det liavdc w r e t  af 
smdeles Interesse a t  koniiiie til f'uld Klarlied qm. Frem- 
deles nianglede liele Sugesltiven, niedens dog dens Plads 
sandsynligvis endnu knn sees; og (la Bugen paa Siderne 
og nmmiest Arifilen var opreven, kan. Idler ikke Beliggen- 
heden af Anus med Sikkerhed angives. Endelig vase 0j- 
nene udfaldne ; derimod vare saagodtsom nlle Pinuestraaler 
bibeholdte, ligesoni Legeiiict iplvrigt plta intet Sted Tar a?- 
brudt eller defect. Den efterferlgendc Beskrivelse tiltraciiger 
derfor i lioj Grad at  suppleres, ilivorvel den maaske i det 
iwsentlige vi1 vise sig at vmre correct. 

Enilskjont sadedes Indivirlet mangler et nf cle for 
Faiiiilicn v;osentligste Orprier, nciiilig Sugeskiven, kan det 
dog p:i:z Gruiid af Legemets almindelige Bygning ikke be- 
tvivles. at dct tilliorer Lipnridernes Pamilie, medens dct 
ikkr er 'klart, hvilken :LE de liidtil beskrevne Arter (let 
koinnier 11:erinest. 

Til Unders1:egten CUY~WOC~US, Kr., kan forhailnden- 
vareiide Art ikke vel lienregnes, uagtet den liar det 110s denne 
0ptra.dende bctydelige Anta1 Straaler i Dorsalen og Ana- 
len, s:init (let relativt lille Roved. Hos Cuwpobus reinlzurdi 
ere de inelleniste Pectornlstraaler vistnok korte, men dog 
fuldstandig norniiilt uclriklede ; Legeniet aftager 110s denue 
Art Iiurtigt i Hojcl;! bag Nakken, og ender i en lang og 
sinal Hale. Hos L. butliybii ere de nederste Pectoral- 
str:ialer nicsten af' samnie Lzngde, som de mre, men ad- 
skilte fra disse ved et Mellemruni, der er opiildt af nogle 
faa og gnnslce rudinientare Straaler. Legenisli0jden er 
fremdeles den saiiinie onitrent fra Sakken indtil Analens 
Begjndelse, og senere ligeledes forlioldsvis hOj lige til hen- 
h o d  Halespidsen, der aftynder jevnt og liurtigt, Endelig 
findes intet Spor nf, a t  Andaabningen har siddet i kort 
Afstand fra Sugeskivcn, idit Pwtiet bagenfor det Puukt, 
hvor donne sidste liar siddet, er uskadt indtil henimod 
Analen ; Analaabningen niaa sasledes have ligget forholds- 
vis langt tilbage, msaske risesten henilnod Anslens Begyn- 
delse. 

Det er en Selvf01ge, a t  C1i;iractererne for, den nye Ar t  
ikke incd (let for1iaandenv;crcnde Materiale lado sig tilfreds- 
stillende udvikle. Dog synes 'l'ectoralernqs Bygning at 
VEre s.u yasentlig afvigende fra, livad der finder Sted hos 
de Bvrige Itjendte Lipr ider ,  a t  Oprettelseii af en ny Under- 
Shg t  vistnok alene af Hensynet hertil kundc f'orsvares ; liertil 
komme ;indre iiiindre wsentlige Afvigelser, ligesoiii det er 
sandsgnligt, at disse gderligere villo forplges ined et fuld- 
st2ndigere Materide. For det Tilfdde,. a t  et nyt Sla?gts- 
navn skulde blive nsdTendigt. har jeg nlleredo i dun 
forelrabigo Oversigt over Expeditionens Pisko . (1878) som et 
sudan t  foreslaaet s nvnet Puriziparis. 

surface nhnost, or dcpended in loose strips. .This proved 
in sewral respects most unfortunate, chiefly, liowcver. olving 
to thc peculiar structure of the pectoral fins, which it 
would liaw been of considerable interest to 11itre dcter- 
mined. The ventral disk. too, was wanting7 but tlic spot 
where it occurs could, I think. be detccted; and the 
abdomen having been crushed, the position of tlie vent c ~ n -  
not be given. 130th tlie eyes, too, were gone, whereas tlic 
fin-rays were neady all perfect; nor did tlic body proper 
exhibit any otlior traces of mutilation. The following de- 
scription, therefore, stniids greatly in need of supplementniy 
revision, though, perhaps, in a11 essential particulars, it will 
be found correct. 

One of the organs chasacteristic of the family. viz. 
the ventral disk, is indeed wanting in tlie specimen acquired, 
yet from the general structure of the body tliere can be 
little doubt that it belongs to tlie faniily Lipu~idida?, 
wliereas it is by no means clear to which of the species 
as yet described it presents the closest rcsemblince. 

Under the sub-genus Cuwp~odzcs, Kr., the species in 
question cannot be classed, notwithstanding it is c11:irac- 
terised, in coinmon with the species of the former, by a 
large number of rays in the dorsal and ana1 fins, mid a 
head proportionately small. I n  Curep!llroctus r&zhardi, the inter- 
mediate rays in the pectorals, tliougli short, exhibit a devel- 
opment in every respect nornial ; in tbis genus, too, the body 
posterior to the nape decreases rapidly in height, termin- 
ating in a long and narrow tail. L.- but?hybii lias tlie low- 
est of the pectoral rays nearly equal in leugtli wit11 t1ii 
uppermost. but separated from the latter by a space on 
Wllicil are disposed a fe\v rays, quite rudimentary.  ore- 
over, .the depth of tho body is vory nearly the sanie from 
the nuchal region to tlie coininencement of the anal, the 
posterior portion likewise being proportionately deep almost 
to the tip of the tail, which rapidly become$ slender and 
tenuous. Finally, there was no trace of the rent liaviiig 
been in close proximity to tlie v e n t d  disk, the region 
posterior to the point wliere the latter was .situated haviifg 
been wholly uninjured to within a short distaiicu from the 
ann1 fin ; lience tlie vent iiiust lie co~~~paratively far behind, 
perhaps in close proximity to the :LULL 

/Froin a specimen in so ~ii~tilittud n cdnditioii, it is 
obvious that the cliaracters of t l iu  new species cannot a11 
of them be accurately dcteniiined. Meanwhile, the struc- 
ture of the pcctord fins is to that extent divergent from 
that distinguisliing the other known forins of the family 
of' Suckers. t h t ,  for this reason alone, tlie introduction of 
s new sub-genus may be defandcd : other less importaiit 
deriiitions dso  occur, the nuiiiber of whicli will doubtless 
be found to increase with further csaiiiiiiatioii of perfect 
oxnmples. To meet the case of n ROW geiieric desigiiatioii 
becoming needful, I took occasion, in my preliminary report 
(1878), to suggest the name Pumliparis. 

' 
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Udmqalinger. 
Totallmgde . . . . . . . . . . . . . .  208 mm 

Lmigde til Eiiden af sidste Halelivirvel . . . .  189 - 
StBrste H ~ j d e  ved Begyndelsen af Dorsalen . . 37 - 
H ~ j d e  ved Begyndelsen af  Analen . . . . . .  33 - 
Hovedets Lsngde .  . . . . . . . . . . .  37 - 
Hovedets s t ~ r s t e  Hrajde. . . . . . . . . .  30 - 
Horedets Tykkelse over Kinderne . . . . . .  24 - 
Overkjzvens 'Lzengde . . . . . . . . . .  17 - 
Mellemkjleiwis I,Zng.de . . . . . . . . . .  13 - 
Snudens L m g d e  . . . . . . . . . . . .  10 - 
Langdediameter af Orbita . . . . . . . . .  11 - 
Horedets postorbitale Del . . . . . . . . .  17 - 
Interorbitalrumniets Bredde . . . . . . . .  17 - 

Snudespidsen til Begyndelsen sf Analen . . . .  70 - 
Analen til Halespidsen . . . . . . . . . .  138 - 
Lrrngste Straale i Dorsalen . . . . . . . .  22 - 
Lzngste Straale i Analen. . . . . . . . .  22 - 
Yectoralstraaleriies stirste Lzengde . . . . . .  27 - 
Caudalens Lmigde . . . . . . . . . . .  19 - 
Halerodens Hojde . . . . . . . . . . .  2 - 

Siiudespidsen til Begyndelsen af Dorsalen . . .  42 - 

continues the same till a little above tlie anal, from tlieiice 
steadily diminishing, more especially in the exterior caudal 

Beskrivelse. Legemsbygning. Legemet er temiiielig 
langstrakt, med kort og rundt Hoved, og szerdeles. bred 
Pnnde; dets H0,jde er storst over Nakken, livor denne er 
lig Hovedlzngden. ' Hngenfor Nakken vedbliver H ~ j d e n  
omtrent uforandkt, iiidtil over Begyndelsen af Analen ; 
seuere aftager den, issr i Halepartiets ydre Dele, succes- 
sive til Halespidsen. 

Horedet indelioldes i Totdlmigden Y/, Gaiige. F r a  
Nakken af er Hovedets Profillinie s tzrkt  b ~ j e t ,  og skraaner 
jevnt nedad indtil foran 0jnene ; herfrn gaar Profillinien 
stejlt ued indtil Mundspalten. 

1 

I Totallmgden indeholdes: 
Eegemets Hqjde, samt Hovedets Lscngde . . . .  5.54. 
Snudespidsens Afstand fra Dorsalen . . . . . .  4.~8. 
Snudespidsens Afstaiid fra Aiialen . . . . . .  2,02. 

Gja?llela,zgene ere uvzebnede ; Bagranden af Praeoper- 
culum ender i eu flad Spidse, der imidlertid neppe har 
vzret synlig over Huden. Operculum er yderst lidet, og 
bestaar (efterat Huden er fmsrundet) vssentljg af et kort, 
noget opadboj jet og krummet Benparti, der er sammensat 
af 3 m a l e  Benstraaler. 

Gjzellespalten er beliggende, som hos de mrige L i p -  
rider, h0jt oppe niod Nakken ovenfor Pectoralerne, og liar 
et Tversnit, der er mindre, end en halv Orbitaldiameter. 
Gjdleliindens Straaler ere 6 : .  der nied sine 0vre Spidser 
naa op til Gjzllelaagets nedre Itand. De  ere forholdsvis 
lange og krumme, mod Spidsen saxdeles tynde. og ende her 
med en nzesten umarkelig Fortylrkelse. 

Blot det ene Par Nzsebor kan 110s det inutilerede 
Individ med Sikkerhed paavises. Dette er beliggende n3er 
red 0jets Rand, i omtrent en hnlv 0jendiamcters Afstaiid 
fra Mellernkjeven. 

. 

in a sharp curve, bending gradually downwards till a little 

i 
1 
i 
I 
I 

The total length contains - 
Depth of body aiid length of head 5.54 
Distance of snout from dorsal . . . . . . . .  4.88 
Distance of snout from anal, . . . . . . . . . .  2.92 

No arming on gill-covers ; posteiior margin of preoper- 
culum terminating in a flat point, which, however, could 

. . . . . .  

I 

I 
I 

I 

osseous rays. 

high up towards the nape, its transverse diameter being 
less than half the length of tlie orbit. Brancheostegous 

The gill-opening, as in the other Suckers, placed 
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Pscudobranchier ere ikke tilstede. Gjdlernes Anta1 
er det noriiiale 3'/?. Det linieforniige Infraorbitalben er 
normalt urlviklct. 

Orbitae ere forholdsvis store, nied Hojdcdiaiiieteren 
ubetydeligt kortere, end Lsngden ; den sidste indelioldes i 
Hovedlzngden naesten 3'1, Gauge. liiterorbitalruiiiinet er 
fladt eller svagt convext, og naesten lig Hovedets halve 
Laengde. (Bjnene ere, son1 ovenfor nzvnt, 110s (let under- 
sergte Individ uhfaldne). 

Tznderne ere tilstede i Melleinkjzverne og i Undcr- 
kjsven. De ere yderst fine, og ordnede i regelninssige, 
skraatbbende Tv'errskker ; fortil i Undcrkjsven findes om- 
trerit 10 Tznder i hvcr smdan Rzkke. 

Skulderbeltet ender oventil i en tenimelig spids Torn, 
der maaske 110s det uskadte Individ liar vist sig son1 en 
lav Knude over Xakkcn. n e t  til den indre Sand af Cora- 
coidbenct fkstede ribbenformede Benstykke (Atlas's Hxma- 
pophyse-Del) cr efter sin liele L m g d e  smnlt, 'szrdeles langt 
og spidst, og strskker sig ligc lied mod Bugranden, uden 
dog a t  dannc nogcn lukket Bue ined det tilsrarende pa2 
den anden Side. 

Aiius's Beljggenlied kan, som tidligere n m n t ,  ikkc ined 
fuld Sikkerlied angives, da Indiridct er skadct i Bugen. 
Dog er det san'dsynligt, at det liar ligget tenimelig nFr 
Analen, idet et  ' forholdsvis langt Parti  bagelifor (den mang- 
lende) Sugeskive er lielt, og uden at vise Spor af Anal- 
d m i n g .  

Sugeskiven or, soni' ovenfor n m n t ,  sfreven. Dog 
antydes dens Beliggenhed ved et Hul  pm Bugen noget 
bagenfor de nedre Pectoralstraaler. Skiven har ikke vmct  
ssrdeles langt fiemryltkct (saaledes som 110s Slzgten Cave- 

' pvodus), men den nmvnte Aabniiig er forholdsv,is liden, og 
synes a t  antyde, at det saniine liw varet  Tilfzldet med 
Sugcskiven. 

Pinmze. Dorsalen begynder lige bagenfor Nakken ; 
dens Afstand fra Snudespidsen indelioldes nssten 5 Gmge 
i Totnll. De forreste Straaler ere ufuldkomne Pigstraaler, 
og ssrdeles korte og svage, samt have Apsats til a t  vsre  
dobbelte nedtil. Onitrent fra den 7de Straale af ere de 
alle klovede til Grunden, eller fuldkoninien dobbelte, samt 
tydeligt articulerede efter liele sin Lsngde;  midt paa Byg- 
geii er MelleIuruinmet inelleni hver Straales Halvdele saa ' 1  
distinct, at de nmten synes nt vzere stillede parvis. Den 
stprrste H0jde har Finnen paa Midten af Halepartiet, livor " 

Strmlerne have en Lmigde, der CY lig Hovedets Loengde 
indtil @jets Bagrand; dog liar sandsynligvis aldrig Fiiinen 
kunnct hEve Si6 til donne Hojde. Bagtil aftage dtraalerne 
kun ubetydeligt i Herjde, og de ere ved Haleroden efter i 

I ,hele sin Lrengde tilvoxede Caudalen, saint ere lier ts t tere  1, 
stilledc, end lrengere fortil. Straalernus Anta1 or  8, et i 
Tal der ikke er naaet 110s nogen hidtil iierjagtigt undersergt I 

Art af Lipmidernes Familie. 

I 

I 

II 

II 1 
I 

Analen, dor tsl lcr 51 Straaler, er i. Bygning teinme 
lk overensstemniende 'nied Dorsalen, og begynder, (soiii 110s 

,I ' 

Pseudobrniicliiz not present; normal number of. gills ' 

31/2; tlie linear infraorbital bo& normally developed. 

Qrbitm compar:ttively large, the vertical diameter 
somewhat less than the transverse: the latter is to the 
lengtli of the liead as 1 to 3'1. alniost. Interorbital sur- 
face fiat or slightly convex, width nearly equal to half tlia 
leigtli of the head. (In the specimen exuaniined both the 
eyes were. gone). 

Teeth in intermaxillaries and in lowor jaw; tliey are 
exceedingly slender and minute, regularly arranged in 
oblique transverse rows; eacli row in the anterior part of' 
lower jaw coiiiposc?d of about 10 teeth. 

Tlie scapulary arch terminates above in a ratlier 
shari-pointed spine, which, in specimens not Inutilate(1 per- 
haps would appear as a depressed protuberance on tlie 
nape. The costal-shaped bone (tlie hmni:ipopli~sis of' Atlas) 
attaclied to tlie inner margin of the coracoid is narrow 
throughout its entire length, nntl very long .and sharp a t  
the point, extending straight down to the niargin of tlie 
abdomen, without however meeting that 011 the opposite 
side and forming ;t perfect arch with it. 

As before observed, tlic exact position of the vent 
c:iiniot be given, the specinien examined liering been niuti- 
lated in the abdominal region. Probably, liowevcr, it is in 
close proximity to the anal fin, a comparatively extensive 
portion of' the surface posterior to the ventral-disk (wanting 
in this individual) cxliibiting no vestige whatever of ' an 
anus. 

Tlie ventral disk, as nientioued above, had .lieen torn 
off. I ts  position however IV'U clearly indicated by 211 

orifice in the abdominal surface sdmewhat posterior to the 
lower pectoral rays. Tlie disk cannot therefore have been 
very far back (as in the genus Caryrodzis); but the said 
orifice \vas. comparatively small, denoting apparently that 
such, too, is tho case with the ventral a sk .  

the n:ipo; its distance from tip of snout is to total length 
nearly as 1 to 5. The foremost rays spinous, but exceed- 
ingly short and fragile, *towards the base inclining to branch. 
From the 7th ray about, tliey are all of theni double, being cleft 
to tlie base, and distinctly articulated throughout tlieir entire 
length; in the middle of the back the interspace between 
the halves of eacli ray is so conspicuous as almost to give 
these rays tliu appear:uice of being arranged in. pairs. 
Greatest depth of the fin in the middle of the tail, whero 
the length of the rays equals the length of the liead 
measured to the posterior margin of t h  eye; it.is not pro- 
bable however that tho fin can be elevated to that extent. 
The posterior rays, which diininisli but slightly in height, are 
at the base of the tail atLtched to the caudal throughout 
tlieir entire length; these terminal rays, too, :ire niore 
closely wranged. Number of rays 59, - hence exceeding. 
that in any accurately determined species of the family 

The mal,  furnished with 61 rays, very siniilar in 
structure to the dorsal: having a t  the coinmencement (as 

Fi?z.s. - Dorsal comniencing in close proximity to , 

Liparidid@. 



andre Liparider) ined lsngerc Straaler. end de tilsvarende 
i den nzvnte Finne. Straalerne have sin stsrste Lsngde 
noget bagenfor Miilten, hvor denne er lig de laengste Dor- 
salstraalers. Alle Straaler ere klevede .til Gryiden. sax de 
nasten synes parvis stillede ; i Begyndelsen ere de utyde- 
l i d .  men senere tydeligt articulerode. De. ere bagtil tzt- 
stillede, saint efter hele ' sin Lrengde tilvoxede Caudalen. 
og ere her omtrent af samme Laengde, som de tilsvarende 
Straaler i Dorsalen. 

Caudalen bestaar af 8 Straaler, hvoraf maaske det 
yderste Par ere enkelte. men alle de ovrige klovede lige 
til Orunden. De ere alle yderst spinkle. tststillede, samt 
fint articulerede. Af Form er denne Finne noget tilspid- 
set; de mellemste Straaler, (dm ere noget kortere. end de 
lzngste Dorwl- eller Analstraaler), rage med omtrent 1/3 
af sin Lrengde ud over sin Forbindelse med Dorsalen og 
Analen. 

Pectoral.lms. Bygning er ganske ejendommclig, idet 
dens ~vers te  og nederste Parti. som tidligere naevnt, ere ad- 
skilte ved et  Mellenirum, der blot .Laxer nogle faa rudimen- 
t s r c  S t r d e r .  (averst sidde 13 Straaler. der ere tptstillede, 
sinale, dobbelte og articulerede ; deres storste Lrengde er 
ubetydeligt storre, end de lsngste Dorsalstraaler, nien de 
tOr maaske have vtcret afbrudte i Spidsen, og have derfor havt 
storre Lmgde .  Efter disse Straaler fdge 3, paa den anden 
Side 4, rudimentsre Straaler, der ende son1 fine Traade, 
og hvis Lzngde ikkc overskrider 'ld af en Orbitaldiameter. 
Den indbyrdes Afstand melleiri hver af disse Straaler er 
onitrent lig Halvdeleii af deres Lzengde. Nedenfor disse f d -  
ger Pectoralens nederste Parti, der bestaar af 3 tx?tstillede, 
lange Straaler af Bygning ganske son1 de werste, og onitrent 
af disses Lsngde ; alene den nederste er noget kortere. end 
de pjvrige. Overgange fra de rudimentare til de normalt 
byggede Straaler findes ikke, 'ligesom Finnen idethele ikke 
bzrer Spor af at vzre defect i anden Henseende, end at 
de lange S t r u l e r  maaske kunne have vzret  afbrudte i 
Spidsen. 

Forbindelsen mellem disse 3 Partier kan pas Urund 
af den fuldkommen afrevne Membrap ikke angives. Sand- 
synligvis have de mellemste rudimentme Sti-aaler blot red 
Roden vreret ssrdeles kort forbundne indbyrdes, ligesom 
med det gvre og nedre Parti, saaledes a t  de.fine og korte 
Traade have raget freni over Menibranen. Pectoralen f w  
saaledes .et Udseende af a t  raere delt i 2 Ilele, l i~oraf  dets 
nederste Del, der er nedadrettct og ssrdeles bevagelig i alle 
Retninger. har virltet soin e t  Par T7entraler, hvis Plads de 
nasten' have indtaget. 

Fwoe, etc. Legeinet var sardeles bl0dt og halvt 
gjennemsigtigt ; Huden overalt graasort, ligesom hlundhulen 
og G jbllespaltens indre Beklzedning ; Bughinden gjenncm- 
skinnende blaasort. E n  RxJkke af 3-4 dybe Porer ken 
sees at straekke sig langs Uuderkjwen. 

in all the otlier genera of the family) someivhat longer rays 
than the corresponding ones in the latter fin. Greatest 
length .of rays oceurring slightly posterior to the ineclial 
part, where i t  equals that of tlie longest in the dorsal. All 
tlie rays cleft to the base. giving tliein the appearance 
almost of being arranged in pairs; articulation. indistinct 
at first, becoming gradually obvious and well-defined. The 
terminal posterior rays attaclied to the caudal in their 
entire length. ~vhich is about (qual  to that of the corre- 
spoilding rays in the dorsal. 

Caudal composed of 8 rays, the two outermost per- 
haps undivided. all the rest cleft tp the base. They are 
exceedingly slender, close, and finely articulated. Form 
of the fin somewhat taperiiig; the medial rays (a trifle 
shorter than the longest in the dorsal or anal) project to 
a distance equalling about one-third of their length beyond 
the tips of the dorsal and anal. 

The structure of tlip pectorals is highly characteristic. 
the upper and lower parts of these fins. as mentioned above. 
being separated by a space over which are dispersed a few 
rudiincntary rays only. The upper division furnislied with 
13 rays, closely arranged, slender, branched, and articulated ; 
greatest length slightly exceeding thnt of tlie longest in the 
dorsal ; possibly, however, the points were brolien OK in which 
case the actual length would be somewhat greater. S e s t  
to these rays occur 3 - ou the opposite side 4 - rndi- 
mentary. terminating in membranous filaments, their length 
not exceeding two-thirds of the diameter of the orbit. Tlie 
relative distance between thesc rays about equal to linlf 
their length. Iinmediately beneath them extends the lo~ver 
division of the pectoral, colnposed of 3 long and closely 
arranged rays. in structure precisely siniilar to the upper- 
most, and of about the & m e  lengtli, thc lowest ray being 
a trifle shorter than the other two. KO transition stages 
from the rudimentary rays to those of normal structure. 
nor did tlie fin itself exhibit the sliglitest trace of mutila- 
tion otlier than that the ljoints of the long rays niighb pos- 
sibly have been broken off. 

The exact connexion behveen these three divisions of 
the fin could not be determined, the membrane uniting 
them having been toim off. Probably, however, the medial 
rudimentary rays are connected with one another, as also 
with the upper and lower divisions, at the base done, in 
such manner that the short and slender connective filaments 
project beyond the membrane. Hence the pectorals .have 
the appearance of being divided in two. of which the lower 
half. inclining downwards and having great freedom of 
motion, performs the office of ventrals. incieed almost sup- 
plying tlie place of those fins. 

Colou~ &c. - Tlie body. in the specimen examined, 
was exceedingly soft. and semi-transparent ; skin greyish- 
black. also that covering the cavity of the mouth. and 
the inner branchial integuinent ; abdominal membrane a 
translucent bluish black. Three or four deep pores. , dis- 
tinctly obvious. extending along the lower jaw. 
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Individet rar  en Huii, ined Ovarierne fulde af moden 
Rogn. Rognkornone, hvis Antal var onitr. 100: have en 
betydelig Stplrrelse, nhsten soiii . en Lindsediameter (deres 
Tversnit er 4,:) mnl),  portden disse B g ,  der sandkynligvis 
var.e gydefmdige, fandtes som sa?dvanligt et  stort Antal, der 
vare forbleviie uudviklede. Artens Gydetid fnlder smle- 
des i Soininerinaanederrie. 

Flade. Yeritrikelen var sardeles strerk og niusculpls, 
og indeholdt Levninger n f  Thmisto libellula, Mandt, saint 
Dele af en stor Myside; desuden fandtes Laaget og Dele 
a.f Kappen af en liden Gasteropode, der s p e s  at have 
w r e t  en ATatica. 

Udbredelse. lndividet optoges, som ovenfor nsvnt, 
fra det iskolde Vnnd (Teinperaturen l !ro C.), og fra en 
betydelig Dybde (658 Fnvne, cbller 1203m) i Havet resten- 
for Beeren Eiland, og er det eneste liidtil bekjendte Exem- 
plar af sill Art. 

Gen- Cai-eprocttzs; Kr. . 

Saturh. Tidsskr. 3 R. 1 J3. 1). Zd, Kbhvli. 1801-(;3 (1862). 

Sona Slmgien fipai*is, nux Legewzei Ihai. langt 
09 tyndt Ralep.art1; 09 sardeles spinkle Straaler. 
Sugeskiven s a ~ d e l e s  liden, l(9gcr la?@ . fortil, lige 
undw %+IS f o i m s t e  Del. Anus lnngt fi*enwykket, 
Zigger i kort Ajstand )-a Sugcskiven. Pectoralerne 
stiw&?ce sig fi:enaad indtil hen inaod UnderJcja- 
vcns Spidse. Tanderne danne wegelmassige Rmlc- 
leer, we svagt rummede, 0.9 uden Fligc. 

14. Careproctus reinhardi, Kr. 1862. 

PI. 11, Fig. 15-1(i. 

L i p a ~ i s  gclatitrocncs, Reinh. (es Pall.) Overs. 184'2, Kgl. D. Vid. Sdsk. 

f Lipuiiti gekztinosi~s, Giiiith. Cat. Fish. Brit. Mus. vol. 3, p. 103 (18(il). 
Lipaiis (Caqwocttrs) reinhavdi, Kr. h'aturh. Tidsski-. 3 REkke, 1 B. 

C~~*cproctus veitiitavdi, Gill, Pi:oc. Acad. Nat. Sci. Philad., 18G4, p. 104 

Nat. Math. Afh. 11. LXXVII, Kbhvn. 1843 (1842). 

p. 252, Kbiivn. 1801-(iY (1802). 

(1 664). 

Diagn. aovedet kort og 'rundt, i i zdeho ld~  "'5 Qpye 
i Totallcengacn. Ojnmac inlleholdes 120s yngre lndiivider 4-5, 
hos de  dare  onztrent 6' Gange i Hovedets L m g d e .  Cazda- 
{en swdeles qilzkel, ved Roden bedcekket af Dorsalen og 
Analen. Ouerlcjmen ncesten af samwze L w d e ,  smn Undw- 
 mien. S~cgcskive~a laar ma Starrelse aj' blot lidt ovw en 

This individual was a female, with the ovaries full of 
mature roe; tlie o w ,  in number about 100, were of con- 
siderable size, their longitudinal diaincter being equal to 
that of the lens (transverse diameter 4.5"Im). Exclusive 
of these ova - probably ready for depositing - the ovaries 
likewise contained a large quantity of undeveloped roe. 
Hence the species spawns in the suininer months. 

Food. - In  tlie ventricle, exceedingly .strong mid 
niuscular, were divers remains of Thenaisto libellula, Mandt, 
together with fragments of a large Myside; also the oper- 
culuin and parts of the mantle of a sinall Gasteropod, 
apparently bclongilig to tlie genus Natica. 

Distribution. -- As before stated, this individual was 
taken at ;i considerable depth (G58 fathom = 1203m), in 
tlie open sen. west of Beeren Eiland, the temperature of' 
tlir wa.ter being - 1.2O C., niid is the only example of 
its species yet obtained. 

Cren. Careproctus, Kr. 
Naturh. Tidsskr. 3 R 1 B. p. 2 U ,  ICblivii. 1801-(13 (1802). 

Closely reseinhling the genus L@ai*is, but with 
the caudal region long and tenuous, and the Jin-rays 
exceedingly slender. The ventral disk exceedingly 
snznll, placed f a r  in front,  immediately beneath the 
anterior portion of the c y .  The vent far in ad- 
vance, in close proximity to tJLe ventral dislc. TJie 
pectorals extending forwards io the sgmphysis of 
ilte lower ,jaw. The teeth, awanged in irregulay 
rows, are slightly cuwed, and simple. 

14. Careproctus reinhardi, Kr. 1862. 

P1. 11, fig. lr)--Io. 

Liimiis gelati~toaus, Rcinh. (cx Pall.) Overs. 184'2, Kgl. D. Vid. Selsk. 
Nat. Math. Afli. y. LXXVII, Kbhvn. 1843 (1842). 

Y Lipuvis yelntirrosus, Guntli. Cat. Fish. Brit. Nus. vol. 3, p. !ti3 (1861). 
L ~ j ~ a ~ i s  (Caiep~octtis) ieiduaidi, Kr. Naturh. Tidsskr. 3 Rskke, 1 B. 

Caicpoctcts veiirlcnrdi, cfill, Proc. Acad. Xat. Sci. Philad. 1804, p. 194 
p. 252, Kbhvn. 18(i1-(i3 (1802). 

(1 8(i4). 

Diagnosis. - Head short and globtclav, its lengtli coni- 
pared to total length being as 1 to 4-5. The diasaeter of 
the eye, in ~ O Z L ~ Z ~  individrcals, is to tile length of t h  head 
as 1 to 4-6, in adults, about as 1 to 6'. The cadal fin 
exceedingly slender, covered at the base by the dorsal and 
agta!. upper jaw nearly equal in I s z g t I a  to the ~dzow. 

8 



0jendiameter. Pectoralea ne&il iizdskaareiz ; de n.edre strau- 
ler i Sp'dsen f r i ,  og clanwe (hos ynyre) korte, snoede Trade .  
Anus i @a 0jendiameters Afstaml (eller kortere) bay Suge- 
slciven. H U ~ Z  sli.rlzet og gelatinas, Legemet 1ialvt gjennem- 
sigtigt. Farveii r0dgrau eller lawidliy. Stsrrelseia indtil 791nrn 
(Nordh. Exped.), eller 150mrn (Mus. Hafiz.). 

~ 

I 
j 

li. B. 6'. D. 64-56; A. 45-46'; C. 11-14; P. 32-33. 

Localit. Pra Nordh. -Exped. Jan  Mayen ; Havet 
vestenfor Beeren Eiland. 

I Sta t .  2Yi. 1 Stat.  312. 

~ - ........ 
DJ3dC. 2(i3 Panic  (4Sl m). 

. -- .... .... 

Temp. paa Butiden. - O J O  c. 
__ . ____ 

Bicn&n. Vulcansk Grhq Lava. 

Datuni. Ildie, Aug. lf(77. 
... _- 

. - ~. . .  . 
Anta1 Indiu. . 1 Indiv. 

.. .~ 

108 Kiloni. V. 
J n i i  BIayeii. --I - - - -  Beeren Eilaiid. ii 

-~ 

Beliggenlied. 
. . . .  

K J F ~  Fnvnc (1203 m). 
.___ 

- 1,20 c. 
-- . .  . -  

Brunt o?; ,m'@iit Ler. 

22de .Jiili 18%. 

2 Indiv. 

.. 

_. - 

DrptI1. 

Tcircp. at ~ ~ ' O t t o t r l . .  

Bottom. 

Drrtc. 

h b b .  of Spccini. 

........ 

....... ... 

.......... 

_ _  

Bemaerkninger til Synonymien. Ihvorvel denne 
Art i sit ydre Habitus har den typiskc Slzgt Liparis' 
alinindelige Bygning, vi1 den dog nied nogen l te t  kunne 
udsondres fra denne paa Grund af Afvigelser saavel i den I 

i nhe ,  som ydre Bygning. Dette har allerede Kroyer paa 11 
ovenanforte Sted (1862) antydet; og skjont lian ikke endnu 
har villet gjennemfore denne Forandring i sin Helhed, op- 
stiller han dog det nye Slaegtsnavn CarGrodus som en 
Benaevnelse, der vi1 kunne anvendes, naar senere Underso- 
gelser have fundet dette nodvendigt. 

Disse Afvigelser 'fra den typiske Slzgt Lipark ere 
vzesentlig, som ovenfor angivet, den stzerkt reducerede Suge- 
skive og dennes Stilling, Pectoralernes Bygning, samt Be- 
liggenheden af Anus. Idethele vi1 C. reiizlaardi i de Sta- 

i 

dier, hvori Arten bidtil er kjendt, ikke let kunne forvesles 
med nogen af de nordeuroyaeiske eller hidtil bekjendte 
grenlmdske Liparider. 

Hvorvidt imidlertid forhaandenvzrende Ar t  er speci- 
fik skilt fra den af Pallas al!orede i forrige Aarhundrede 
beskrevne kjzempemzssige Cyd&pterus yelatinosus fra Kamb 
schatka, der, ifprlge Beskrivelsen, har en lignende ubetyde- 
ligt udviklet Sugeskive, og langt fremrykket Anus, er 
endnu ikke bleven positivt bekrsftet, nien flere Grunde 
tale for begge Formers Adskillelse. 

- . -_ - 

?(is Fatlionis (461 'n) .  K ) R  Fathoms ( 1  203 m). 

- C!. -* 1.20 c. 
-~ .... ___ 

~ 

Volcanic Knbblc. 

3rd Allprr. 1877. 

B r o ~ n  niid Green Clay. 

' L h d  J u l y  1878. 
~ .- 

.... ... ~ 

1 Incliv. 2 Indiv. 

Da Reinhardt i 1842 for Videnskabs-Selskabet i Kj0- 
benhavn omtalte de fra Gronland nedsendte Individer, der 
udgjore Typerne for den senere Careprodus rehzliardi, 06 
som efter hans Mening besad de af Pallas omtalte Ejen- 
dommeligheder, antog han dem for synonyme, og opforte 11 
Arten som Liparis gelatinosus, Pall. ; men Kroyer Bar, som 
det 'synes med Rette, betvivlet deres Identitet, og opstillede il 

The diaindw oj' tlie veltral. disk but sliglztly exceeding that 
of tlae eye. Tlae pectorals deeply notched; their inferior 
rags jre,e at the points, coizstitzdii y ( in yozu1~9 examples) a 
series of short, twisted filaine?zts. Tlae Gent placed one eye- 
diameter (or less) behind the velitral disk. Skin ziscid and 
glutinozis; body semi-transparent. Colour reddishgrey or 
whitish. Length reacliiizg 7Prn (Arorth Atl. Exped.); 150 nlm 

(hfus. Hafn.). 

.iW. B. 6. D. 54-55; A. 45-46'; C. 11-14; P. 32-33. 

Locality (North Atl. Bxped.): - Jan  Mayen; tlie 
open sea west of Beeren Eiland. 

106 Kiloni. W. 
Estict t o r a l i t y .  Jail 3laycn. Hccren Eiland. 

Remarks on the Synonymy. - This species, nob 
withstanding its striking reseinblance to the typical genus 
Liparis, may! by reason of divers peculiarities of structure, 
both external and internal, be safely regardid as distinct. 
To this fact Kroyer, as stated above. has already drawn 
attention, in the Naturli. Tidsskr. 3rd Series (1 862) ; he 
has not, however, as yet w110lly adopted the change, but  
suggests the generic name of Careprodus, which, when 
subsequent researches shall have shown the need of a new 
designation, will, he opines, prove appropriate. 

The salient characters distinguishing Carepoctzcs from 
the typical genus Liparis are, as enumerated above, chiefly 
the greatly reduced dimensions of the ventral disk. aiid its 
position, the structure of the pectorals. and the position of 
the vent. Indeed there is little probability of confounding 
tllis spmies with any one of Ohe various forms inhabiting 
the shores of Northern Europe, or of those as yet met 
with in the Greenland seas, 

Meanwhile, whether tlie form in question be specifi- 
cally distinct from the gigantic Cycloptmts gelatinosus in- 
habiting the coast of Kamtscliatka, described in the last 
century by Pallas, according t o  whose diagnosis it is simi- 
larly chnracterised by the slight development of the w n t r d  
disk and the advanced position of the vent, has not yet 
been finally determined; but  there is much to urge in 
failour of specific distinction. 

Iteinhardt, who, in 184'2, a t  a Neeting of tho "Viden- 
skabs-Sclskabet" of Copenhagen, called attention to the 
individuals sent from Greenland, - the types of Careprodus 
reiiihardi, afterwards established, and which, as ho conceived, 
exhibit the characteristic features mentioned by Pdlas, - 
regarded them as identical, and referred the species to 
fiparis gelutinoszu, Pall.; but Kroyer has seen fit, and 



dcrfor i 18G2 de saiiinie Individer, der i0vrigt vare yderst 
slet redligeholdte! som ovenfor m v n t  under Savnet Lipaiis 
( C a ~ q i ~ o d t ~ )  redmrdi. Indtil iiyc og authentiske Under- 
sogelser af Pallas’ Art  foreligge, vslger jeg derfor, ligesoni 
Krsyer, at bctegne vor Art med den af den sidstnzvnte 
Xaturforsker giviie Benmuelse, der er den fsrste, der 
utvivlsonit vedrare deiine Art. 

Det ltaii i denne Forbindelse iizvnes, a t  Prof. Peters 
i Pallas‘s Lijia4-i~ gelatiizoszis, (der isvrigt er opstillet efter 
e t  slet og tsrret  Exemplar). ser blot de senere Forfatteres 
L. jahricii. og .ha11 opstillede derfor alle de under Germanin- 
og Hansa-Expeditionen vcd Ost-Grprnland i 1870 og 7 1 ind- 
sainlede Iiidirider undcr denne Pallas’s Art, under hvilkeii 
soin Synonym opfsres baade L. tuviicatus, Iteinh., og L. 
fabridi, Kr. (2te Deutsclie Kord-Polarfalirt. 11, Sniigeth. 
uiicl Fische, p. 171). 

Blaiidt de*atlantislte Liparidrr kominer idetliele Slzgten 
Careprodus ristnok nsrmest deiiiie s,a.akaldte Lijiaris jubiidi, 
der syiies a t  have tilfaelles med Carepodus det hs<jc og 
s t u m p  Hoved, og deli i Stsrrelse iloget reducerede Suge- 
skive. L. J’abricii, der ninaske blot vi1 vise sig a t  udgjsre 
IJiigformen af de senere Forfatteres L. tunicatus, er iinid- 
lertid fuldstawdig ndslilt red sin forholdsvis korte og pluinpe 
Form, og freinf‘or alt ved Stillingen af Anus, der 110s deniie 
Art iklie afviger vzseiitlig fra det typiske 110s Slsgten 
L4’1ai.i~. (Deniie Ar t  erlioldtes ikke under Kordhars- 
Expeditionen). 

Bemaerkninger til Beskrivelsen. Arten er af Krsyer 
(Naturh, Tidsskr. 3 Raeklre, 1 B. 1862) udfsrligt bleveii 
beslrrewt, saaledes a t  der nedenfor blot meddeles et  
Par supplerendc Benmrkninger. Uet cliaracteristiske for 
denne msrkelige Forin er Sugeskiren. der er saa overor- 
dentlig rcduceret i Sterrelse, a t  den kun blivcr ubetyde1iL.t 
s t ~ r r e ,  end 0jendiameteren. Den er fremdeles saa laiigt 
freiurykket, a t  den har sit Leje l i p  niellein Pectoraleriies 
forresto Ende. og nzsteii skjult af (ljsses Straaler. 

Uniidclelbart bagehfor Sugeskiven, i neppe over en 0jen- 
diaineters Afstaiid fra denne, ligger Analaabningen, der er ~ 

fjeriiet omtrent ligesaa langt fra Analfinneii, soiii fra Snu- 
despidsen. Denno abiiornie Stilling hnr selvfslgelig ogsaa siii 
Iiidflydelse paa Anordningen af Indvoldenes Leje og deres Form 

Haleii er ssrdeles lang og tynd. Ved Sammenligriing 
af nlle Nordliars-Expeditionens 3 Individer, h i s  Stmrrelse 
liggcr inellcm 56 og TI-)~aI)~,’ fremgaar det, a t  Hslepartiet til- 
tager sterkerc under Legenlets fiwiiadsltridcnde Vmt, eiicl 
de 0rrige Lego~iisdelc. Saaledes indeholdes Hoaecll~ngdei~ 
110s dot mindstc Iiidivid iklto fuldt 4 Ganp,  hos det stnr- 
ste iimtoii 5 Gango i ‘l‘otall~ngdei~, Lcgoinsli0,jden 110s det 
luindste iioget over 41/J Gnnge, 110s tlet stsrstc over G 
Gauge i Totallaengden. 

0jiieiie ere forholdsvis store, og iiideholdes kiiapt 4 
Gange i Hovedets Lsengde. Blot 1 Par Xzsei)or kaii sees 
pm de foreliggende Exeniplarer ; disse ere ikke forsyiiode 
ined Tuber. 

apparently with good reason, to question their identity. aiid 
hence he classed, as previously stated, in 1862, the same 
speciiiieiis (in a bad state) under the name of fi’ia~is (Cay- 
qwoctz~s)  reiiihardi. Till neiv individuals of Pallas’s species 
shall have been procured aiid carefully examined, I prefer, with 
Kriiyer. to designate tlie species in question by the appel- 
lation that naturalist suggests, - the first unquestionably 
referring to this species. 

I n  coniiexion ivith this subject i t  may not be out of 
place to reinnrk that Professor Peters regards Pallas’s 
Lij ja~is  gelatiizosus (Ivhicb \vas established from a dried and 
defective specimen) as identical with the L. fabricii of 
later authors, and he has therefore referred all of the in- 
dividuals collected on the LIGcrikmia” and ‘LHansa” Expe- 
ditions off tlie east const of Greenland to that species, 
including both L. tunicatus, Iteinli. and L. fabiicii, Kr. as 
synonyms (Zweitc Dcutsche Nord-Polarfahrt, 11, 11. 1 7 1). 

rescinbles on the \vhole the so-called Lij iayis  fabi’z‘cii, having 
in comiiioii with that ‘species the liead deep and obtuse and 
the ventral disk somewhat reduced in size. But L. fabric%, 
whicli possibly will prove to be merely tlie imniature forin 
,of the L. tzcaicatus of subsequent authors, is iievertlieless 
perfectly distinct. as sccn by its cornpnrativelx short and 
cluinsy body. more especially however by the position of 
the anus, which in this species deviates but little from 
that typically characteristic of the genus f iparis.  (No 
specimen of this species i v a s  taken on tlie Expedition). 

Of the Atlantic Liparides, the genus Carepodus. 

Descriptive Observations. - Of this species, a detailed 
description ‘has been furnished by Kroyer (Katcturh. Tidsskr. 
3 l tskke, 1 B. 1862), and lience but a few supplementary 
observations arc here subjoined. Tho characteristic feature 
distiiiguisliiiig this very peculiar forni is tho ventral disk, 
of so reduced diiiiensioiis that its diaineter scarcely exceeds 
that of the eye. Moroov’er, i t  is placed so far in advance 
as to give it a position between the anterior extremities 
of the pectorals, by the rays of which i t  is almost.hidden. 

Not more thau an eye-diameter posterior to the ven- 
tral disk is the vent, a t  about tlie saine distance from the 
anal fin as from the point of tlic’ snout. This abnormnl 
position. too, cannot but influence tlie arraiigeiiient and 
form of the intestines. 

On comparing together 
the, three specimens obtsined oil the Korth Atlantic Espe- 
ditioii, of diiiieiisions ranging from 56”’”’ to 79’””’, i t  was 
iiimifest that, .as the gro~vth of the body progressos, tho 
caudnl region develops more rapidlj than do tho other parts. 
Tlius, tlic leiigtli of tlie head, in the siiidlest example, was 
iiot quite one-fourth. in the largest, nearly one-fifth of the 
total leiigtli; the proportion of the clepth of the body to 
the total lr~ngtli, in the smallest example, sliglitlg exceeded 
that of 1 to 41/2, in the largest - that  of 1 to 6. 

Eyes coniparativelg large, rather inore than one-fohrth 
df the leiigtli of the head. Only one pair of nostrils can 
be discerned in tlie specinieiis . exaiiiined ; . they mo iiot 
fur ii i sli e d iv i th tubes . 

Tail rorg .long and tenuous. 
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De erholdte Individer liavde fslgende Maal : 
Total- L. uden Hovedets Legemcti. 

lzengde. Caudal. Lzngde. Hsjde. 
.a. (Stat. 237) 5(iPrn 52 rnm l j m m  12mm 
b. (Stat. 312) 62 -. 66 - 15 - 12,s - 
C. (Stat. 312) . 79 - 73 - 16 - 13 - 

I Totallamgden indeholdes saaledes : 
a. Hovedets Lzngde 3,73; Legemets stsrste Hsjde 4 , ~ i .  
b. - - 4,13; - - - 4,0(i. 
c. - - 4,!):3 ; - - - 6.07. 

Finnestraalerne ere szrdeles bbde og spinkle. temnie- 
lig fast nedtrykte mod Lcgeniet, og. kunne neppe nogen- 
sinde rejses til sin fulde Hsjde. De ere tilligc ssiledes 
indhyllede i den blsde og slimede.Hud, der beddtker Le- 
gemet, a t  de ikke, uden a t  Exeniplaret delvis sdeltegges, 
kunne trelles, og selv da kun n i d  Vanskelighcd. Strnde- 
antallet hos Individ a syntes a t  vtere fslgende : 1). 55; 
A. 45; P. 33; C. 14. Hos Individ c r a i  der niindst 52 
Straaler i Dorsalen. 

Analen og Dorsalen bedakke bagtil omtrent det lialve 
af den temmelig korte og spinke Caudal, og uden a t  Ana- 
len rager lengere tilbage. end Dorsalen. 

Pectoralerne have sit Udspring lige foran paa Stru- 
ben, umiddelbart melleni Underkjlevernes Sympliyse, 08 
stsde her ganske tzt sammen, uden dog, som det synes, 
at vzere helt sarumenvoxne fortil. De forreste 13- 1 0  Straa- 
ler ere lidt forlzengede, og rage som koi-te snoede Tfaade 
ud over Membranen: herred dahnes niaaske et  mere ud- 
viklet F~leorgan ,  end hos de 0vrige Liparider. Finnens 
inellemste og stsrste Del har lave Straaler, den 0vre Del 
atter forlzengede. Den hele Finne danner en lialrcirkel- 
formig Bue langs Howlets Underside, og f0lger nasten 
nojagtigt den Linie, som den nedw Rand af Operculum og 
Suboperculum danne. 

Farven er blegt rsdgrw eller hvidagtig, uden Tegnin- 
ger eller Baand; under Forstsfirelse viser den sig a t  yare 
dannet af yderst smaa. sorte Punkter, der dog staa saa 
jevnt fordelte. at de blot tildels give Rygsiden en ubetyde- 
ligt msrkere Skygning, men ikke dame  Pletter. Iris var 
i levende Live violet. 

Hele Legeinet er isvrigt indhyllet i en lms, klzbrig, 
nasten gelatinss Hud, ligesoin hole Legeinet er  af en 10s 
og halvt transparent Consistents, skjsnt alle Individer bleve 
satte levende paa staxk Alcohol. 

' 

Fade. 1 Ventrikelen af' det mindste Exemplar (fra ,Jan 
Mayen) fandtes blot et  Stykke af en Kalksvamp; sandsyn- 
ligvis har der paa det afbidte Stykke siddet et d e r  andet 
lidet Dyr. 

Udbredelse. Idet  vi altsaa gaa ud fra, a t  Nordhavs- 
Expeditionens Individer ere ideotiske med de 2 Typ-Excni- 
plarer fra Grsnland, der ere beskrevne under NavnLt 
Careprodus r&inhardi, foreligger Arten,  fraregnet alle 
usikre Synonymer, for det forste' fra de rent arctiske 

The examples nieasured as follo~vs: - 
Total L. cxcl. Lengthdf Depth of 

Lengtli. Caudal. Head. Body. ' 

CL. (Stat. 237) 56"I"' * A  j b >  n1m 15 m m  12""' 
b. (Stat. 312) 62 - 56 - 15 - 12.5 - 
6. (Stat. 312) 79 - , 73 - 16 - 13 - 

Hence the total length contains - 
a. Length of Head 3.73; Grentcst L). of Bdy. 4.66. 

4.9G. - -  4.13; - - - -  b. - . 
- -  4.93; _. 

Fin-rays cxcccdingly soft and & d e r ,  rather firinly 
pressed a.gainst tlic body, and r:uely if ever admitting of 
being raised to their full Iicight. Moreover, wholly envel- 
oped as thcg are in tlie soft and viscid inembrarie covering 
tlie body, the)* cannot be counted: except by mutilating the 
specimen, nor even then without difficulty. The number. 
of fin-rays in example u was apparently' as follows: - 
D. 55; A. 45; P. 3.3: C. 14. In esnniple c, the dorsal 
wis furnislied with a t  lcast 52 rays. 

The anterior half of the somewhat short 'and slender 
caudal is almost covered bg the aiinl and dors;il, - and with- 
out the anal extending farther back tliari the 1:itter fin. 

The pcctorals coiiimenc~' far f o r w d s  on thc throat, 
immediately between tlie synipliysis of the lower jaw, npproxi- 
mating, but without! it seem,  being strictly contiguous at their 
origin. The foremost 8 or 10 rays slightly elongated, projecting 
beyond the nieinbrnne, as short, spiral-shaped' filaments ; by 
this peculiarity of structure the species, perhaps, is furnished 
with a more delicate organ of' touch th:in are any of the other 
Liparides. The intermediate and largest portio11 of the fin 
has. short rays, the upper is elongated. The entire fin, 
semi-circular. in forin, extends along tlic undw surface of 
the head, and allmost exactly in a line with tllc lower 
margin of the operculnin and suboperculum. 

Colour pale reddisli-grey or whitish, no bands or niark- 
ings of any k i d :  a microscopic examination sliows i t  to 
be produced by a multitude of exceedingly minute black 
niaculze, in distribution, however, so uniform as merely to 
give the upper surface a slightly darker shade ; spots there 
are none. Irides, in the living speciriien, violet. 

For the rest: the whole body is enveloped in a lax, 
viscid, alniust glutinous ineinbrane, the body itself being semi- 
transparent, and of a jelly-like consistency, notwithstanding 
the speciineus were all 'of them, wliile yet living, immersed 
in prod-spirits. , 

Food. - The ventricle of the smallest (?sample (from 
Jail Mayen) contained only a small portion of a calcareous 
sponge ; probably there liad been soiiic s d i  animal 011 tlle 
fragment bitten off. 

- - - 6.07. 'C. - 

Distribution. - Assuming, therefore, the individuals 
taken on the North Atl. Expedition to be identical with 
the two typical specimens from Greenland, described under 
the nanie Careprodus widaardi, tliis species - disregarding 
all doubtful synonyms - is known to inhabit the Arctic waters 



Farvande, neiiilig Grfiiiland, J nil May en: og Beereii Eiland. 
Men saridsgiiligvis er  dens IJdbredelse betydeligt st0rre, cnd- 
skjprnt dcii pas Grund nf sine Finners Bygiiing iiiaa anta- 
ges at have en ringe 13ev~gelighed. og snnlcdes idethele 
at vrere slerdeles statiomer. og den optrzder derfor utvivl- 
somt ogsaa pax H:Lrbunden overalt . ~ : L : L  passende Localiteter 
imelleiii dc nzvntc Landsdele. 

I afvigte Elcast (1879) havde jeg, vcd Pr6f. Siiiitts 
Iindckoinmen, Lejliglied til a t  underscago de under ,,Gun- 
liild.% Expedition Somniereii 1579 udenfor h e n d a l  i Norge 
optagne Fislte. der, uden endnu :it vlere iiprjere undersogte, 
opbevaredes i Itiks-Muszuiii i Stockholm. Blandt disse 
faiirltes 4 s&deles ml conserrerede Extmplarer af deiiiie 
Art. o p t a g e  fra 3.50-370 Favncs 1)yb (under 38" N. H.) ; 
det iiiaa derfor antnges, at den lieller ikke vi1 savnes paa 
Dybderne udenfor den ~ v r i g e  Del :af deli norske Kyst. D e  
sidstnamite Individer, hvis Totallzngde varierede inelleiii 
36 og 6 3 ~ n ~ ~ ~ ,  afvege i ingen Heiisccndc fra Individerne fra 
J a n  Maycii og Beeren Eiland (cfr. Yorh. Vid. Selsk. Chra. 
1880, No. 8). 

Arteii er utvivlsoint blaridt Lipariderne en Dybvands- 
forin, 06 kini. soni or  enfor nzvnt,  trzngo lied idetniindste 
til mellein G og 700 Farnes Dyb, hvor den i liegelen bebor 
det iskolde Valid, Iivis Teinperatur kan gaa lied til - 1 O C. 
og cleruncler. Flere end de Indirider, der ere omtalte i 
de ovennzvnte Bein:erkninger, synes ikke at vzre  liidtil 
crholdte. 

F am. Blenniidae . 
Gen. Lumpenus, Reinh. 

Overs. ' 18:i:)-X, Kgl. 1). Vid. Solsk. Nat. Math. Afh. (itc Del, 
p. CX, Kbhvn. 183i (18X)-3I;). 

Legynet sierdeles lnnpti.alct, belclcedt med smaa 
Sl<jcel. Sidelinie tilsiede, men uiydelig. 7cendey 
d i d  i Kjceverne, undertiden iillige p a a  Voi~zer 09 
p a  pa/aiinbmwne, ellel. p a a  et enkelt a f  disse Ben,. 
Snuden lcort. Do~snleiz lnng, l<qesom Analen; den 

f s r s t e  clannet udelulclcende a j  P(qstraa1er. Caudalen 
distinct (undertiden ved . en Membran delvis foremt  
m i d  Dorsalen og Analen). Ventralerne tenamelig lcorte 
09 spinlcle, siddende f o r a n  Pectoralwne. ' Gjadlespal- 
ten vid; Gjcellehindernc ere sa,nnaenvozede over Isth- 
mus, uden dog at danne nogen f r i  Fold. Gjadle- 
st raalernc! 6. Pseudobramhier iilste.de., ligesont Ap- 
pendices pyloricae; Svsmnaeblcere mangler. 

of the globe, viz. the coasts of' Greenlalid. ,Jan M~yei i .  ikiid 
Beeten Eiland. Probably. lio\i~cver, it lias i~ inore estended 
range of distribution. although. by reason of' the structurc 
of the fins, it niay be regarded :is possessing but limited 
powers of loconiotion. inld in CoIisequence. 011 tlie whole, 
as stationary in its habits; it occurs, too, no doubt at tlic 
bottoni of tlie ocean in a11 fiivour:ible localities between tlic 
aforesaid regions. 

Las t  autumn (1 879) I'rof'ossor Siiiitt kiiidly afforded 
nie :in apportunity of ex:uiiiiiing the fishes taken on the 
b'Gunhild" Expedition. in the suniiuer o t  18N. off Areiidal. 
in Nor~v;iy, which, ivitliout having been specially cs~aniined, 
~vere preserred in the Riks Museum at Stockholni. Aniongst 
the fishes obtained on that occasion were 4 good es:inq)les 
of this species, brought up froiii a depth of %0-37(J 
fathoms (lat. 58" 4.); and hence me i i i y  safely :LssuIiie. 
that  it will not be found wanting in the depths of'  thc 
reiiininder of tlie 4orwegi:in coast. Tlie spciiiiens in 
question, whose extreme length ranged between 56vnm and 
7311tn1, differed in no wise froiii tlie individuals obtained 
froiii tlie shores of .Ian Mayen and Reeren Eilwid. 

This species is unquestionably a deep-sea form of' tlie 
Li2iarididq and. as stated above, can descend a t  least 
600-70U fitthoills below the surface, inhabiting as a rule 
the frigid depths,' where the temperature of the water can 
be as low as, and cven lower thaii. - lo C. The speciiiiens 
incntioned here would appear to be the only exaiiiples of 
tlic species as yet obtained. 

Fam. Blenniidae. 

Gen. Lumpenus, Reinh. 
Overs. lS95--3(i, Kgl. D. Vid. Sclsk. Nat. Math. hfh. (ite Del, 

p. CX, Kbhvn. I C 3 7  (18:3:+-:16). 

Body etcceedingly elongated, covered with minute 
scales. Lateral line present, but indistinct. Teeth 
in j a w s ;  someiimes on the vomer and the p d a i i n e  
hones, or on. one of these'bones only. Snout short. 
Dorsal, lilce the unal, long; the .fomaer composed 
(Jxclusively of yinous ruys. Caudal distinct, some- 
iimes united to dorsal and anal Oy a connective 
membrane. Venirals short and slender, anterior 
to the pectorals. Gill-  aperturc wide, ' branchial 
membranes continuous across the isthmus, without 
however producing a free  f o l d .  Branchiostegous 
rays 6. Pseudobrancihice and pyloric appendages 
pwsent ; swimming-bladder wanting. 
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15. Lumpenus medius, Reinh. 1838. 
PI. 11, Fig. 17. 
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ho~ipcsus  7nediut1, Reinh. Overs. 1835436, Kgl. D. Vid. Selsk. X'aturv. 
Math. Afh. 0. Del, p. CX (Kbhvn. 1637). Uden Bcskrivelse 
eller Diagnose. 

Clinus ~ i e d i w ,  Iieinh. Kgl. D. Vid. Sclsk. Naturv. Math. Af'h. 7. Del, 
p. 114 og 121 (Kbhvn. 1838). 

Stirhaeus medius, Gunth. Cat. Fish. Brit. MUS. vol. 2, p. 281 (1861). 
Aniaarrlius medius, Gill. Proc. Acad. Nat. Sci. Philad. 1864, p 210 

hnipenus nirdirts, Malmgr. ofv. Kgl. \'et. Akad. Forh. 1804, 1). 517 
(1 P04). 

( 1  804). 

Diagn. Tm& i Kjammze og p a a  Palda'?abenene, 
inpn p a a  Vonzer. Hovedet indeholdes laos de yngre 511r, 
hos de celdre incEtil 6' Qange i Totall. Kju?verne omtrent 
lige lange, naa tilbage til ' 0jets For2.and. Pecforalerne af- 
rundede, lrortere end Hocedet, indeholdes 8 Qange i Totall. 
CaiuEalm cegfwmig afiundet, ved Rodeu f o d m d e t  ved MZ 

@eiiiln-an ined Analez og Dorsalen. Analen tiltager i RBjde 
bagovm. Legends  L m g d e  foran Anus forholder sig til 
Halqartiet ,  som 1: 1,4. Farooz gulagtig, wsten uden Plet- 
fer, eller Pned m k d t e  svagtbegrcendsede Pletter p a a  Legemet 
og paa  Dorsalen. Ajyendices pyloricae 4. S t ~ r r e l s m  indtil 
140 m n t .  

UOttOlIl. 

Date. 

Nunib. of Specini. 

M. B. 6'. D. 61-62 (60 eller 6'3); A. 41-42 (40 eller 43); 
P. 14 (13 eller 16); K 4 ;  C. 2117i.L. 

Localit. fra Nordh. Exped. Spitsbergen. 

Dark-grey Clay. Dark Clay. 

17th Ang. 1878. 
. -. 

22th Aug. 1878. 
. - 

4 Indiv. 3 Iiidiv. 

Datuni. 17de Aug, 1878. l -  4 Indiv. 
- - - -. 

rliital Indiu. 

. h n d e n .  I Nprkegraat Ler. I Mfirkt Ler. 

L'dde Aug. 1878. 

3 Indiv. 

Bemmrkninger til Bynonymien. 1 Aarsovcrsigten 
for 1835-36 af Forliandlingerne i Det kgl.' D. Vid. Selsk. 
(aftrykt i .5te Del, 1837) bler Slaitsnavnet Lumpnzu til- 
delt en Gruppe af Blenniider fra de gnnlandske Have, 
for lirilken Miiller's Bloanius Zumpmzus (Zool. Dan. Prodr. 
1). IX, 1776, senere a f  Fabricius nojagti@ besltreven i hans 
Fauna Groenl. 1780)! var Typeii! og soin af. Xeinliardt 
p a  det anfgrte Sted beiiatvnedes Lu~qmus  fah-icii; til 
samme Gmppe lienf0rte lian ylcrligere 2 nye, i Kjoben- 
havns Mussuin opbevarede Artcr, ricnilig L. naedizcs og L. 
acaleutus? dog uden pa.a dette Sted a t  anf0rc clisse nye 
Arters Diagnoser. 

Den vigtigste af de p a  det anfsrte Sted ineddeltc 
Cliaracterer for denne Slregt mr den utxdelige Sidelinic, 
den p a  Struben ,.fri*' Gj~Ilehud.  hvori fmdtes G Straaler: 
foruden Tilstedevrerelseii af Tznder pan ,,PloYskjaxbenet:', 

15. Lum.penus medius, Reinh. 1838. 
PI. 11, fig. 17. 

Lunipenus .medius, Heinh. Overs. 1835-36, Egl. D. Vid. Selsk. Naturv. 
No descriptioii or 

Clinus ?iiedius, Reiiih. Kgl. D. Vid. Selsk. Suturv. Math. Afh. 7. Del, 

Stichcrus medius, Gunth. Cat. Fish. Brit. Nus. vol. 3, p. 281 (1801). 
Anisareiius ?iieJius, Gill, Proc. Acad. Kat. Sci. Philad. 1864, p. 210 

Lunzpenris niedius, Malmgr. ofv. Kgl. Vet. Akad. Forh. 1864, p. 517 

Math. Afh. 0. Del 1). CX (Kbhvn. 1837). 
diagnosis. 

p. 114 and 121 (hbhvn. 1838). 

(1 804). 

( 1  864). 

Diagnosis. - Teeth in j aws  and on palatihe bones, 
wanting on vo?ncr. Length oj* head to total l&gth, in young 
exanqiles, as 1 to 5Il4, in adults, as 1 to 6. Jaws about 
equal in length, reaclzing back to the anterior margin of the 
y e .  Pectorals rounded, shortm than head, length to, total 
ltxgtla as 1 to 8. Caudal truncate, at base united by a 
connective menbrane to the anal and dorsal. The anal 
increases in depth towards the posterior extremity. Length 
of body anterior to vent is to that of the tail as 1 to 1.4. 
Colour yellowisla, almost witlaout spots, a f e w  only, faint ly  
dejned, occurring on the body and the dorsal fin. Pylwic  
a v m d a g e s  4. Length reaching 140mm. 

M. B. G. D. 67-62 (60 or 63); A. 41-42 (40 or 43); 
P. 14 (13 or 15); V. 4 ;  C. 21'1712. 

Locality (North Atl. Exped.) : - Spitzbergen. 

._ 

Magdirleiie Bay, I Advent Bay, 
Sorth Spitzbergen. West Spitzbergeil. Exact Locality. 
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livilket Udtryk lteinhardt senere i sin &Landling om de 
gronlandske Piske (1838) rettede soni en Tryk- eller Shiv- 
fejl til ,,Ganebuerne-L. Pan dette sidste Sted omh:indler ~ 

han atter Qrupperingen af denne Slsgt, og salder Arterne I, 

i 3 Grupper eller Undersltegtcr, der dog ikke gives sax- I 

skilte Benzvnelser, under Cuviers Slagtsnavn Clinus. 
Donne Gruppering, der er baseret udelukkende paa Tand- 
forholdene, b0r vistnok ogsaa bibeholdes, saafreint man I 
i Virkeligheden finder dot fornodent yderligere at inddele 
denne Slsgt. 

I den fgrste Afdeiing sammenstiller lteiuh. (i 1838) 
fremdeles de 2 Artcr Clinus lunapenus (9: Luiiapmus jabri- 
Gii), og C2inus naedim; da dot deriinod hnvde rist sig, a t  
Clinzcs aczdeatus tillige h v d e  Tznder paa Vomer, blev 
denne Art stillet i Bden Gruppe ; den 3die Gruppe dannedes 
endolig af Clinus gracilis, en ny Art, der blot liavde 
Kjamtzcnder. ineu ingeii Tsnder  paa Voiner og Palatin- 
beneue. 

Udskillelsen af de til Lunzpenzls-Gruppen henhorende 
Arter under szrskilt benzrnecle Slsgter er forst bleven gjen- 
nemfort af Gill, der i sin Catnl. over Piskene paa Nord-Ame- 
ricas Kordostkyst (Proc. Acad. Nat. Sci. Philad. 1861), og 
senere i sin Oversigt over 1~’aniilien Stichaeidae (samine Tidsskr. 
for 1864) Iicnf0rte de G af linin navnte Arter fra dette 
Gebot under ikke mindre end .5 forskjellige SlzGter. Af 
disse ber dog utvivlsoiut idetmnindste de 2 ,  nenilig Ani- 
savelaus og Centyoblmanius, inddrsges, da de Characterer, 
hvorpaa de er grundede, maa ansees for a t  v m e  af ude- 
hkkende specifik Katur. n e t  samnie er  Tilfaldct nied den 
af Ayres i 1855 opstillede S l ~ g t  Lepltogundlus, for hrilken 
Pallas’s Blmanizcs a?igzcillaris fra det Stille Hav cr Typen 
(Proc. Acad. Calif. Sat.  Sci. 1855). 

Disse Underslzgter villu saalodes eftor Tmdforholdene 
kunne cliaracteriseres sadedes : 

A. Subg. Lumpenus, Roinh. 1835-36. T& i 
Kjmverne 99 paa Palatinbenoat?. 

1. L. fabricii, Iteinli. 1835-36. (Cirernland, Spits- 

2. L. medius, lteinli. 1838. (Grernlnnd, Spits- 

3. L. angzdllaris, (Pall.) 181 1. (Nord- Americas 

B. Subg. Leptoclinus, Gill (1861) 1864. T E ~ &  

1. L. naaCxlatus, (Fries) 1837. (Grernlsnd, Nord- 
Americas Ostkyst, Spitsbergcn, Nord-Europas Vest- 

c. Subg. Leptoblennius, Gill 1860. TEndW blot i 

1. L. lampdraejornzis, (Walb.) 1792. (Gronland, 
Island, Sl~itsbcrgcn, Xord-Europas Vestkyst). 

2. L. nubilzu, (Richards.) 1855. (Arctisk Nord-Ame- 
rica: Spitsbergcn?). 

3. L. serpentinus, (Storer) 1848-51. (ISord-Aniericas , 
0s tk  yst). I 

I 
‘ 

bergcn). 

bergen). 

. Vostkyst). 

i Kjmvenae, paa Palatiizbaaene, og paa Vainer. 

kyst). 

IGceverne. 

vomer), corrected by Reinlinrdt in his treatise on the fislies 
of.Grcenland (1838). as :L misprint or an error in the 
manuscript. to *( Ganebuerne” (palatine bones). In this 
paper the author :gain discusses the genus, distributing its 
several species ninon:: three groups or sub-geuera - not 
however with a separate noinenclature - under tho common 
generic name of Cziizus, given by Curier. This classification, 
based wholly on tlie arrangement of the teeth, should 
doubtless be retained, in tlie event of furthei. sub-division 
of tlic genus proving needful. 

Iu the tirst group. or ’sub-genus, lteinhardt classes 
together (1838) the two species Cliizzts lunapenus (Lunyenus 
fabriki) and Clisius naedizu; whereas Clinzcs mcleatzu, 
since found to be furnished with teeth on tlie vonier 
also, is assigned i i  place in the second group; the 
third sub-division coniprises Czi?azts ,q~aCili~, a new species, 
having teeth in tho jaws only, none on tlie vonier and tlie 
palatine bones. 

The first to arrauge the different species of Luivyenzls 
among distinct genera mas Gill, who, in his catalogue of 
fishes occurring on the north-western sliores of North 
America (Proc. Acad. Nst.  Sci. Philad. ISGl), and subse- 
quently in his synoptical review of the fainily Sticlice- 
ich (ibid 18G4), refers the 6 species thei-e mentioned 
as inhabiting that wide region to no less’ than 5 different 
genera. Of these, however. 2 a t  least, viz. Auisarch?cs and 
Caztroblmaius, should unquestion:hly be excluded, the cha- 
racters on which they are bascd being ivliollp specific. The 
same, too, is the case with the genus Leptogunellzls, established 
by Ayres in 1855, typical foriii Pullas’s Bleiaaizu aizguilla- 
r i s ,  inhabiting the 1’:tcitic Ocean (Proc. Acad. Calif. S a t .  
Sci. 1855). . 

These sub-genera, based accordingly on peculiarities 
connected with tlie teeth, may be chwacteriscd as follows : - 

A. Subg. Lumpenus, Itoinli: 1836-3G. Teeth in 
jaws and on the palatine bones. 

1. L. jab~icii,  Reinh. ,1835-36 . (Greenland, Spitz- 

2. L. nzedhs, Iteinli. 1838 (Greenland, Spitz- 

3. L. aizgzcillaris, (Pall.) 151 1 (Western coast of 

B. Subg. Leptoclinus, Gill (t8G1) 1864. Tdli  in 

1. L. naacdatzu, (Fries) 1837 (Greenland, east coast 
of’ North America. Spitzbergen, west coast of 
Xortlierii Europe). 

C. Subg. Leptoblennius, Gill (18GO). Teeth hi 

1. L. lmyetrcejornzis, (Walb.) 1792 (Greenland, 
Iceland, Spitzbergen. west coast of Kortliern Europe). 

8. L. nuEn’kls. (Richards) 1855. (Arctic regions of 
Xortli Anierica, Spitzbergen 3). 

3. L. serpentinus, (Storer) 1548-51 (Eastern shores 
. of’ North America). 

bergen). 

bergen). 

North America). 

jaws, on tlu? palatine Bows, aid 011 the 2ioiw-r. 

jaws only. 



Uagtet det maa erkjendes. a t  en Optrsden eller Man- 
gel af Tsnder  pas Craniets tandbmende Ben hos Fiskene 
i Regelen kunne afgive Characterer af en afgjrarende Be- 
tydning ved Slsgternes Adskillelse. maa dette Forhold hos 
Lunzpenus-Gruppeii utvivlsoint ansees for at vme  af mindre 
Vmgt, idet Tandswttet idethele baade er lidet constant. og 
uden saiiitidig at vwre ledsaget af . tilsvarende Forskjellig- 
heder i den ~vr ige  Lepemsbygning. der er szrdeles over- 
eiisstemmende 110s alle Arter. 

Hertil kommer, at de Tsnder, der kunne optrzde 
pan Vomer og Palatinbenen’e, ere udeii Undtagelse yderst 
fine. og i mange Tilfzlde er det forst efter nraje Undersra- 
gelser muligt at paavise deres Tilstederwelse, selv hos de 
stprrre Individer. At de paa disse Ben forekommende 
Tznder ikke kunne m r e  af nogen ssrdeles Betydning for 
Individet. fremgaar alene af den Omstmdighed, a t  de fmrst 
udrikles laenge efter Kjaretmderne (der aldrig mangle), 
saaledes a t  Characterer, hentede af dette Forhold. hos yngre 
.Indirider ganske tabe sin Anvendelse. Hos L. medius 
ere saaledes Palatintlenderne endnu ummkelige hos Indi- 
vider, der ere halvvoxne (eller hvor Totallmgden er under 
‘iomm); hos L. maculatt~ er netop dct samme Tilfceldet 
med Vomerin- og Palatintwnderiie. Det synes saaledes 
ikke hensigtsmassigt at tillsgge de paa disse Tandforholde 
byggede Characterer hos denne Slzgt en videre Vmgt, end 
i det hojeste til Adskillelse af Underslq$er. 

L. viedius tilhorer saaledes Slzegten Lumpenus i be- 
grsndset Forstand, ligesom L. jabri& fra Spitsbergen og 
Grprnland, saint Pallas’s Blennius an.guillaris fra det stille 
Har .  Overcnsstemmelsen mellem disse Arter er visselig 
saa gjennemgaaende. a t  det bliver ganske unaturligt at hen- 
fore dein under forskjellige Slsgter. saaledes som af Gill 
og Ayres er forsprgt. For  L. inedizts liar Gill, som oren- 
for nzvnt, i 1864 opstillet Slagten Anisarchus; men den 
eneste af de Characterer, der skulde kunne have Vzrdi 
soin Slagtsmaxke. nemlig Antallet af Gjallestraaler, hvil- 
ket opgives a t  vzre 7 hos Lumnpenws, G hos Anisarclzus, 
er ikke fuldkominen constant. Vistnok har Kroyer altid 
110s sine Exemplarer af L. fubiitii fundet 7 Gjallestraa- 
ler ; deriinod opgiver b a d e  Fabricius (for sin Blaznius 
lumpenus) 6. og Malingren har fund& samme Antal ideb 
miiidste hos 3 af sine 4 spitsbergenske Exemplarer. Hos 
denne Art syies saaledes Gjallestraalernes Antal at variere, 
og er fprlgelig ikke skikket til a t  opstilles som eneste Slsgts- 
character. 

I>en f ~ r s t e  korte Diagnose af L. nzedius ineddeler 
Reinhardt i 1838 i sin ovennwiite Afhandling 0111 Gr0n- 
lands Fiskefauna. I Guilthers Diagnose i Cat. Fish. Brit. 
Mus. vol. 3 (18G1), der var afiattet efter et grranlandsk 
Individ i Leydner-Musaet. angaves Arten at mangle’Palatin- 
tlender, hhlket sandsguligvis, har hart sin Grund deri, at 
det undersragte Individ var ungt. og endnu ikke liavde 
faaet &sse udviklcde. Udfmrligere Beskrivelse er dog 
fmrst i 1862 meddelt af Kroyer i Naturliistorisk Tidsskrift 
(3die Rtekke, lste Bind 1861-G3), og til deiine Beskrjvelse 
f0jer Malmgren i sin Aflandling 0111 Spitsbergens Piske 

It cannot indeed be denied that, as a rule, the arran- 
gehent of the teeth on tlie dental bones of the craniuin 
does furnish characters of‘ very great importance in distiii- 
guishing between allied genera of fishes; but, in tlie case of 
the Lu~npenzcs group. less weight must decidedly be attached 
to tlie dental characters, wliich, on the whole. prove any- 
thing but constant; nor does the structure of the body in 
other respects exhibit any corresponding distinction. being 
remarkably uniform in all the species. 

Besides, the teeth .that can occus on the vomer and 
the palatine bones are without exception exceedingly small. 
so minute, indeed, that considerable difficulty is often 
experienced in ddxcting them, even in large-sized adults. 
Moreover, it is obvious that the teeth on these bones cannot 
be essential, or of much importance even, to tlie individual. 
seeing that they do not appear till long after those on the 
maxillaries (never wanting) are fully developed ; and hence 
such distinctive dental characters do uot apply to young 
individuals. In  L. wwhhs, the palatine teeth are therefore 
scarcely perceptible in half-grow individuals (with a 
total length under 70””); in L. viaculutus, precisely the 
same is the case with the vomerine and palatine teeth. 
Hence it is hardly advisable .to attach much weight to 
characters based on such dental divergences. otherwise tlian 
as a means of distinguishment between sub-genera. 

Accordingly L. wzeddius belongs. in a limited swise, 
to the genus L u n z p ~ z u s ;  also L. J’abricii, occurring on the 
shores of Spitzbergen and Greenland, and Pallas’s Blewaius 
anguillaris, inhabiting the Pacific Ocean. These species 
exhibit inter se a uniformity so general and striking, that 
classification under separate gcwxa, as suggested by Gill 
and Ayres. seeins quite out of tlie question. For L. 
medius, Gill, in 1864, establishad tlie genus Anisarchus, 
as mentioned above; but the sole character of any real 
value as a generic distinction, viz. the number of branchi- 
ostegous rays - 7 in Luinpenus, 6 in Anisarchus - is 
not strictly constant. True. Kr8yer has found 7 branche- 
ostegals in all his specimens o,f L. f’ubricii; but Fabricius.(in 
his description of Bhznius luinpmus) gives 6, and Malm- 
gren observed the same number in at least 3 of the 4 
specimens he obtained on tho coast of Spitzbergen. . Thus, 
to some extent the number of branchiostegous rays does 
rary in this species,. and cmnot therefore be appropriately 
regarded as the sole generic character. 

The first brief diagnosis of L. ltaedius was furnished 
by Iteinhardt, 1838. in his treatise - cited above - on 
the Eauna of Greenland. Giinther’s diagnosis in Cat. Fish, 
Brit, Mus. vol. 3 (18G1), from a Greenland speciineii, pre- 
served in the Xuseum at Leyden, describes tlie species as 
not having palatine teeth ; probably. however, tlic: specimen 
examined was a, young indiridual, and the teeth on the 
palatine bones accordingly as yet obsolete. The first de- 
tailed description was given in 1863, by Kroyer (Naturh. 
Tidsskr. 3 Rzkke, 1 B. 1861 4 3 ) ;  and this description 
has been since supplemented by Ma1mgi.cn in his treatise 
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' i 1864 flere Tillsg. Saavidt vides, 'er Arten tidligere ikke 
bleven afiildet. 

Udmaalinger. Af de sunder Nordhavs-Expeditionen 
erlioldte Individer var alene et enkelt Indirid sandsyn- 
ligvis n s r y d  at vme fddvoxent (122mm) ; de - Ovrige vare 
mindre. . . 

Totallmgde.. Hovedets Lmgde.  
u. ,  (Advent Bay), . . . G2mm ll,5mn' 
b. (Advent Bay) . . . 66 : ' . 124 - " . 

d: (fitat. $66) . . . . 84 - . '. 

C. (Stat. 366) . .' , . . . .S8 - .  . 13 - 
. 16 '; . ' 

e. (Advent Bay) . . . . ' 89 -. ' 16,;) - . 
f. (St'it.*3GG) . '. . . 89 - . 16,5 - 
9. (Stat. 366) '. ' .  . . 122 - 22 - 

. .  

Beshivelse. Legoizs$ygniizg. Legemets Herjde over 
Nakken indeholdes hos 'alle 'de erholdte Individer onitrent 
11 Gange i Totallambden ; bigenfor Nakkeii er Legemet 
j e r n h ~ j t  . .  ikltil' Anus, ellcr hiwer sig :ganske ubetydeligt, ' 

i s m  110s enkelte mindre Individer, . indtil Begyndelscn af 
Dorsaleii. 

Anus er bcliggende forholdsvis langt tilbage, saaledes, 
a t  Legeiiets Lzeiigde foran Anus forholder sig til h r t i e t  

Hovedet er relativt noget ' mindre hos de udvoxede 
Individcr, end 110s de ynge ;  .ho8 de sidste jndeholdes det 
5,2 til 5,4 i Totallzngden, hos de s ldre  5,:) til 5,~!, eller. 
endog G Gange.3 i denne.' Kjsverne ere onitrent lige lange 

'fortil, og m a  ti!bage 'til 0jets fol-reste Rand.. 
0jnene ere teinmelig t~ ts taaende  ' og store, sanit l sn -  

gere end Sn'uden, ~g indeholdes 3'12 til 4 Gange i Hoved- ' 

laengden. Xz&e'bo.rene ere 1 Par, endende ' i korte Tuber ; 
i Nzrheden af hveh af dem. f ides  en sterrre Pore, der 
maaske kunne opfattes soili et andet Par Nasebor. ' ' 

bag Anus (Haleu)? som- 1 til 1.4. . , . .  

. 

. .  

Gjzlleslialten er vid, og' n u r  nedtil frem under Mid- 
ten af 0 je t  (saaledes .Imgere frem, end hos de ovrige 
Lumpener). Gj~lleliinderne, der have liver 6 Straaler, ere 
nedtil sainmenstodende, uden egentlig a t  danne nogen fri 
Fold paa Struben. 

Tsnderiie, der ere tilstede i Kjlroverne og 11x1 Pala- 
tinbenene. ere samtlige skin og svage; hos alle Nordhavs- ' 

Expedjtionens yngre Individer ere Taeiiddrne p m  disse sidste 
Ben endnu unisrkelige, og selv 110s det stplrste ore de sax- 
deles svage, skjmt fuldt udriklede. 

Straaleantalle't viste sig . idcthele temmelig 
constant hos. de erholdte. Individer. 

, 

Eianme. 

I 

, u. D. 61; ' .A. 40; 1'. 14414.  
b. - 61; - 40.; - 14-14. 
C. -'. 62;. - 40; - 14-14. 
d. - '  63;  - 41; - 14-15. 
e. - 61; - '41; '15-15. 

' , f. - 60; - 41; - 15-'15. 
g. - 61; - 41; - 14-15. 

1 Id11 iwwko S!,;dlinv~~eriiciditi~]I.  . Collott : Fiske. 

on the fishes of Spitabergen. 
have been previously figured. 

The species is not known to 

Measurements. - Of the. specimens obtained on the 
North Atlantic Expedition. one only appeared to have 
nearly reached the adult stage of gowth ( 1 2 2 9 ;  all the 
rest tvere imlpature individuals. 

Total Length.' L. of Head. 
a, (Advent Bay) * . , . 62 miit 1 p . j m a i  . 

. b, (Advent Bay) . , . 60 - 12.5 - 
'c. ($tat. 366) . . . . 68 - 13 - 
d. (sttat. 3G6) . . . . 84 - 1 G  - 
e. (Advent Bay) . . . 89 - 16.5 - 
f'. (Stat. 366). . . . . e89 - 16.5 - 
9. (Sttat. 366) . , . . 122 - 22 - 

General Desoription. Sttwduye of the Body. - Depth ' 
of body a t  nape. in all tlie.specimens obtained, is to total 
length about as 1 to 11 ; posterior to. the nuchal region, 
the depth continues uniforin as far as the vent, or, in 
the sinaller examples, slightly increases up to the cominence- 
nient of the dorsal. 

The vent placed comparatively far back, the lenytli 
of the body anteTior to the orifice being to the length of 
the postmal region (the tail) as 1 to 1.4. 

Head sohewhat silialler in adults tliah in young 
. examples: in the'latter, the length is to the total length as 

1 to. 5.2-.5.4; in the former. as 1 to .5.5-5.9 (01. even G ) .  
Jaws &out equal in length, reacjing baek to the anterior 
inn@ of the eye. 

Eyes rather close and large ; their longitudinal diame- 
ter, exceeding the length of snout, is to length of head as 

' 1  to 31h-4. Nostrils one pair only - terminating in 
'short tubes; in close proximity to each occurs a lmge 
pore, which, pekhsps, niay. be regarded as forming together 
'a second ];air of xtostsils. 

Branchid openiog \vide, extending forwaxds under 
the middle of the eye (farther accordingly than in any 
of the other Lzimpenus species). Branchiostegous mem- 
branes, each furnished with ti rays. contiguous on the isthmus, 
without howevcu. producing a free fold on the throat. 

Teeth, small and feoblo, in the jaws and on the 
palatine bones. In  all the younger exainples taken on 
the ExpFdition, the palatine teeth were ~LS yet obsolete, 
and in the largest 'even, exceedingly .feeble, though fully 
developed. 

fins. - The number of fin-rays was comparatively 
coilstant in all the speciinens obtained. 
. 

0. I). 61; A. 40; P. 14-14. 
b. - 61; - 40; -' 14-14. 
c. - 62; - 40; - 14-14. 

e. - (31; - 41; - 15-15. 
a. - ~ 3 ;  - . 4 i ;  -. 14-15. 

l. - Go; - 41; - 15-15. 
9. - 61; - 41; - 14-15. 

9 
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Dorsalen begynder over Pectoralernes Rod ; dens 
Straaler, der ere 61 eller 62, sjeldnere 60 eller 63 i An- 
tal, ere i Begyndelsen korte, og 1 ell& e t P a r  af dem ere 
ved Roden iiaesten fri; den har omtrent fra Midten af en . 
jevn Hojde bagover, og den sidste Strmle er ved en Mem- 
bran. forbunden med Caudalen. 

Anilen liar 41-42 Straaler (sjeldneye 40 eller 43); 
den forste, der er ganske kort,.er en Pigstrade, de ovrige 
leddede, og i Spidsen klovede. Den er forti1 lav, men til- 
tager i Hojde bagtil, sadedes a t  dens sidste Straale er ' 1 5  

lmgerc, end den tilsvarende i Dors2len. Denne sidste Anal- 
straale er (ligesom Dorsalens) efter sin hele Lmgd'e :ved 
en Membran forenet nied Caudalen. og laegger sig Izngere 
ud over dennes Rod. snd det cr Tilfaeldet nied clen tilsva- 
rende Straale i Dorsalen. 

Caudalen er jevnt' zgformigt afrundet, lios do yngre' 
noget stumpere; soin ovenfor .nte\~ft er den ved Grunden 
forbundet ved en Membran med Dorsalens og Gnalens. 
sidste. Straale. 
ler, de; alle ere leddede (og med Und$.gelse af et Par 
. p a  hver af Siderne, .tillige delt&j, foruden af .et Par. Borte 
og uleddede Stottestraaler. 
. Pectorderne ere jevnt .afrundede, noget kortere, cnd 
Hovedet, eller onitrent af Caudalens Laengde, samt relativt 
noget laengere 110s 'de yngie, end 110s de teldre Individer; 
de indeholdes i Totallzngden omtrent 8 Ginge.. Straaler-, 
nes Anta1 er 'typisk' 14, sjeldnere 13 eller 15; alle ere 
leddede,' og de overste og mellemst? tillige klepede. .Has 
de nederste Straaler rager Spidsen et ' kort ,Stykke ucleiif'or 
Membranen. . . . . 

Ventralerne ere forholdsvis smaa, iqdeholdes 110s det 
storste a€ de erholdte Individer (Totall. 122"'") 24 Gange 
i'T.otallaeng?en, 110s de mindre omtr. 22 .Gange i denne. 
De bestaa af . en .skrdeles kort Pigstrade, ~g 3 leddke ' 
StraaIer,' a h  yderst ipinkle. 

Sideliniea. :Sam hos alle Arter er Sidelinien utyde-' 
lig, men kan dog overalt forfolges'i sin Helhed. Den ud: 
springer ved Gjaellespaltens 014-e E d e ,  og g a r  derfra ret 
ud mod Cauddsn i .den Fure, som danqer Legeinets'Midt- 
linie.' 'Porerne ei.e overalt ganske 'smaa og tststaaende, 
saaledes, at der i ..det Hele kominer ointrent. 2 .Porer for 
hver Hvirvel. 

Skjcellene. ' Disso ere S M ~  'og lidet fr&i.traeedende ; . de 
ere saerdeles fmtsiddende, 06 orgn'ede i tetstillede Raekker. 
D e  straokke sig frem paa Hovodet, .liver de 'bedskke Kin- 
derne, men ere.her cycloidc,' inedem de p m  .Legem& ere 

Furven ' e r  afvigende fra de ovrignj! Arters dervd ,  at 
Pletterqe ere ha og utydelige. Bun'd'farven er graagul ; 
Kroyer og Reinhardt ,beskrive sine Iiidivid& som 'gapske 
ensfarvede ; Mahgren  pgyiser derimod, a t .  Plettir ere 
tilstede hos. det friske Individ, .men forsvinde efterhaanden 
mere,. naar dette. ep Tid har vaeret opbevaret. paa Spiritus. 
Hos de. fleste af : de; under Nordhws-Exlieditionen . erholdtd 
Individer ere endnu disse Pletter. delvis i Behold, skjant 
de sfte ere svage hg nastep uiynlige. "os det. stprrste af 

Den bestaar. a f  omkring 17 lahgere Strq- . 

. .  

imbricate. ' .  

Dorsal commencing imiuediately hbove the oi*igin of the 
pectorals; number of rays 61 or. 62, niore rarely 60 or 68, .  
the first in the series short, l , ' .or  sometimes 2, aliuost free' 
a t  the base ; from about the middle of the 'fin, the depth con- 
tinues uniform, the 'terminal ray being connected with the 
base of the, caudal by a thin membrane. 

. '  Anal furnished wit11 4.1-42 rays (more rarely 40, or 
43), the first, which is spinous, being quite' short, the .rest 
articulated and, branched a t  the points. 'In the anterior 
part depressed, this. fin ,gradually' increases in depth, its 
terminal ray being one-fifth longer than that corresponding 
with it in the dorsal. . The last of the anal rays (in.con1- 
mon with' that of the d0rs:l.l) attached' throughout its entire 
length by a connectije menibranc! to tlic , b:isc? of '  the cau- 
dal, nil4 extending farther beyond it tliaii, does the terminal 
ray in ,the dorsal. 

Caudal rounded (subtruncate), in younger indivici lids 
some~vhat more obtuse; at' the base connected by a mem- 
bralie .with tho terl;iinal .ra.ys. in the dorsal and anal. This 
fin consists 'of about 17 long rays, d l  of them articulated, 
and, saving one o i  two on either side. bipartite also, 
exclusive. of a couple of .short 'rudimentary rays without 
articulation. 

Pectorals uniform c0nve.x: ' in length somewhat shorter 
than. than' the head, or about equal to the caudal, and 
relatively a tfifle longer in going thin i n  adult individuals ; 
their l&qjth' is to  total length nearly as 1 to 8.: Typical 
number of rays 14, - 13 or 1.3 more rarely observed; they 
are all articulated, the uppermost and the medial likewise 
cleft. I n  the lowerniost riys, the points slightly projecting 
above the membrane. 

Ventrals comparatively small ; .length .in the largest' 
of the specinlens obtained (total leligtli .122'") is to total 
length as 1 to 24, in the smaller'exkmples, about as 1 to 
22. ' They consist of one exceedingly short spinous ray, 
and 3 articulated rays, all extremely slender. 

Lateral Line. - As in &1 the other species; the 
laterdl ..line. is indistinct, ,but ;can be ' traced througiout 
its entire length. It commences at  the upper extremity 
of the branchial opening, passing from 'thence straight to 
the caudal,' doni: the furrow forming the mesial line. The 
pores are exceedingly ininuto and . close,. about 2 to eacli 

' Scales. - S,mall, and not plainly visible, firmly 
attaclied to  tbe skin, and closely arranged in re&lar series.' 
They. extend out ,  on tlid Lead, where they cover. the cheeks ; 
here,. however, th'ey 'am cycloid, ,but imbricatto on the hody. 

. 

. .  

vertebra. ' * .  

' ,Colour. - I n  its marking, this species is distinguished 
by the spots, which are' few. an? indistinct. Ground-colour 
greyish -yelloy. 'Kroyel' and Reiphardt both. describe tliejr 
specimens as of a uniform .colour ; Malmgren, however, has' 
shown that spots undoubledly,, occur .in 'individuals n o d y  
taken, but gradually become obsolete in spirit-specimens. 
1; most, of the examples obtained;. on the Expeditiod 
' t~ieie  spots are still obvious,, thopgh less distinct. The 
largest individual ,is marked with a number .of light' brown- 
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Individerne. strskke sig en' Del saadanne af 1ys brunlig 
Farve, langs ' liele Legeniet, ligesoni der findes flere brun- 
sortb Lzen$depletter paa Midten af' Dorsalen.' Flere af de 
inindste Individer derimod ere uzsten uplettede, 'og, have , 

en smudsig graagul Bundfasve, der iiasten ligner den, som 
Fiske' pleie .at antage, mar de i uogeri Tid #have w r e t  ud- 

;. Appendices pyloricae befandtes hoq et af de yng're 
, &>divider a t  vzre 4 i Antd ,  de 2 koktere, end de ovrige: 

.Fade:' I T'entrikelen af e t  mindre Exeinplak fra 
Magdaleneby faildtes fi&fordelt.e Crustacodr; der ikke lode 
sig besteinme. Selv tjener Arten, ifprlge M d i i p e n s  Obser- 
vatidper  pa:^ Spitsbergen i 1861, til F0de. for fleri! Fugle, 

satte' for 'P'ordnjulsen i en Fiskemave.. . .  

i s m  Uvia ggylle. ' . .  
* . .  

Udbredelse. L. niediits cr hidtil Mot funden , ved' 
Gr0nlands og Spitsbergens Kyster. I 1835 aiimeldtes den 
af Rein'liardt for ~~ideiiskabs-selskab~t . i lij0benhaim ' fra 
&-ranlaud 4 senere el: deli hjenibragt i ndskillige Individer 
fra Spitsbergen umder de. srenske Exl)editionc'r, og den ah- 
gives :Lt 'foreltornme talrigdre . her, end .de. ravrige Arter. 
Dette syues ogsaa a t  kuyiie bckrzftes red Nordhars-Expe- 
ditionen, soin erlioldt den, soin orenfor nzvnt, i 7 Indivi- 
der fra et Par' forskjellige Locditeter pa  denue 0puppe . .  
Ved Finniaiken eller ' pax andre Steder af .Ishivet er den 
hidtil ikke *%@vet soni funden. 

16. Lumpenus maculatus, (Fries) 1837. 
P1. 11, Fig. 18. ' 

hcsipcnrts actileatun, Reiiih. Overs.'l835--36, Kgl: D. Yid. Selsk. Naturv. 
Uden Reskrivelse . . Math. ,Afh. 6 Del, p. CX- (Kbhvn. 1137). 

ellor Dihgnose. . .  
CZ+us macuZatun;Fries, Kgl. Vet. Ak. Handl. 1@7, p. 49 (1837). 
clitauo ad,Uttc~, Reiidi. Kgl. D. Vid. Solsk. Nttt,urv. Matb. Afh. 7 D., 

' 1). 114 og 122 (1838j: . 
Lumpenus (Cteaodo~r) paculatus, Nilss. SliaiidrFauna, 4 Del, p. 19Q (lS55). 
Stichaeus ntaculattcs, Qiinth. Cat. Fish. Brit., Mus. vol. 3, 1). 281 (lrjG1); 
Stichaects adeatris, Giinth. Cnt. Fish. Brit. MUS. VOI. 9, :p, 281 ( I  601). , 

LejtoptocZi?rus nihcuhtus, Gill, Proc. Acad. Nat. Soi. Philad. 1801, App. 

Lmipencts amkatus, Kr. Natyli. Tidsskr.' 3 R. 1 Be,,- p. 2(iP, Kbhw. 

Straaleaiitallet fejlagtigt. , * 

ii. 45 ( IRGl) . .  
, 

' 1801-(ijl (1662). . .  
, ". , .  

Diagq. Tmder i I@evmie, paa Vomer og Palatin- 
benene. Hovedet indeholdes hos de yiagre lizdivider Slj, ; lws de . 
dare i?idtil 6' Qdn9e i .Totallmgha. Overkjyen flbetyde- 
ligt Imagere, end Undedcjmma, naar tz'lbage ti2 0jets Midte 
eller d& bas9re. Rand. Qe 2-4 fmste Dorsalstrauler k&e, I 

Og ved' Roden, fr i .  ' Pectoralerne forhol&wzs store, .indeholdes 
omtrent 6-7 Qange' i Totallceng+n; de 6-6 nedre Straaler 
91uclseligt forlcengeae.. ' Caudalen ved Roden j i i ,  bagtil ret 

ish spots. extending. d o n i  the whole of the body ; * longi- 
tudinal patches occur. too, in tlie iniddle of the dorsal fin. 
Soine of tlie youngest. individuals. however, are of a uniform 
dirty greyish-yellow. closely reseinblinp that which the skin 
pf fishes assunies in the stouiacli of a fish some time after 
tlie process of digestion lias coinmonced. 

In  one of the youngel: individuals, the pyloric appen- 
dages \ h e  4 in number, 2 shorter than the others. 

Food. - I n  tlii stomach of one of the small spec- 
imens, fiom Mngdalene Bay, \;-ere foond minute fragments 
of crustaceans, which did not adinit of beirig determined. 
According to. Malmpen. this specics is preyed upon by. 
several birds. more especially Uyia grylle. 

, Distribution. - L. gnedizts 1x1s hitherto been ob- 
served on tlie shores of Greenland and Spitzbergen only. 
In  1835. lieinhardt coiiiniunicated its occur'reuce on the 
coast of Greenland to the "Videiisk.-Selskabet" in' Copen- 
hagen ; since then, iudividuals have been repeatedly taken 
off Spitzbergen, on tlie several Swedish Expeditions to that 
region, wliere it is said to be more wuinerous than any of 
the other allied species. This statement would nppear cor- 
roborated by the experience of the North Atlantic Expe- 
dition, on which seven speciinons were obtained.. On the 
coast of Finmark. or in other i)p%s of tlie Polar Sea. it 

' is not as yet  .known to have been observed. 

16. Lumpenus mac~latus,  (Fries) 1537. 
, Pi. 11, fig. 16. 

Lutip7ittn crruleatuu, Iieinh: Overs. 183:)-36, Kgl. D. Vid. Selsk Saturv. 
rJo description or lIntli.*' Afli. (i D. 1'. C X  (Kbhv~~.  1837). 

dipguosis. 
CZinw n~acuhtus, Fri.cs, Kgl. .!'et. Ak. H a d .  '1837, p. 49 (1837). 
Clintts actrkatuu, ltoiiik Kgl. D. 'Pid. Solsk. Xaturv'.' Math. Afh. 7 D., 
. 

' Lurnpem~s (Ctctrodorr) niaeulatus, Nilss. Skniid. Fauun, 4 Del, p. 190 (18:):)). 
8 t i c l ~ s  nt~culntua, Gunth. Cat. Fish. h i t .  Mus. vol 8, 'p. 281 '(lO(i1). 
Sticimtu nntlenfun, ,Giinth. Cat. Fish. Brit. Mus. vol,'3, p. 281 (lf361). 

&ptocZinus maculnhts; Gill; Proc. Acad. Sci. Philad. 1861; App, 1'. 45' 

1). 114 arid I22 (183?)., 

0 '  
l h - r u y  fonnuln inaccurate. . 

(1961). . , * 

' +cmpetruu. actdeattt~, Kr. Nnturh. Tiiisskr. 3 l<. 1 B., 1'. 208, Kblpm. 

Diagnosis. - Teeth in ja;us;.ma the vonier, : and oii 
the pa1atine bones. Length of head in young indi&htals i s  
to total length as. 1' to 61/3, in adults as 1 to 6. Uppkjaw; 
slightig projecting 'beyond lower, reaches back to the, middle 
o j  tlae eye or  its posterior margin. The 2-4 $rst dorsal rays 
s!iorij and free' at base. Pedtorals comparatively large, IetzgtIi, 
to' total. 7ength as' 1 to 6-7; the 6 OT. 6' l o w q . ~ a y s  md- 
h a l y  elongated. Caudal jkee  at base; yoiterior margiiz 

, ,  .' IRC,l-(i8 (18W). 
* .  . .  

? *  
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Budeta. 

Datcttn.. 

A ntal Itidiv. 

afskaaret. Legend  foran A ~ m  J'mholder sig til .  Halepartid, 
soin 1 : 1,y.e Farcen gulagtig ined 6 store brunagtige Tver- 
pletter nedacl Ryggen; Mellemrtm~nene q f y l d t e  af mindre 
og svagere Pletter, der kunne v m a  ntesten manglen&; Cau- 
d a h  og Dorsdlen med Tverbaand. Aly3mdice.s pyloricae 
2-3. Hannerne have stmkere Tcendbr, ' md Hunnerne. 
Stsrrelsen indtil 180 mm* 

M@rkgant Ler. 
~ - 

17dc August 187s. . _____ 
1 Indiv. 

M. B. 6.' D. 68-60 (61 ) ;  A.'36-37 (35 e l k  3 8 ) ;  
Y. 16 (16); V. 4; C. '411514 (14). 

Localit. fra Nora .  Exped. Spitsbergen. 

Nagdalenebay , 
Deliggenlied. . I '  9. Spitsbergcn. 

Bemarkninger ti i  Synonymien. Som det u.nder 
. foregaaende Art er, naevnt, fandt allerede Prof. Eeinhaxdt 
(sen.) 'i 1838 det hensigtsmzssigt a t .  henfvre denne Art, der 
i Modsztning til de ~ v r i g e  Lumpener besad Tjender (foru- 
den i Kjaverne) tillige p& !Palatinbenene og paa Vomer, 

.under en egen Afdeling, der blot indbefattede denne Art. 
For denne ,foreslog NilsSon .i 1855 i sin .Skand. I' 4 auna 
Navnet Ctenodoja. Men ds  dette Navn allerede i '  1830 var 
bengttet af 1Vagler.for e t  Reptil (Fani. Aineividae), i 1838 
af Ehrenberg for en Infusorie (Rotatoria), og i 1839 af 
Swainson for en Fisk, bliver Navnet Lgtoclinus,  fremsat af 
Gill i 1861, men forst i 1864 Characteriseret, at anvende' 
for denne Underslaegt. 

Mellem den Reinharcitske L. ac$eatus fra Spitsber- 
gen, og Friesk Ar t  L. nzk la tus  fra Bohusleli: kau der 
ikke paavises nogensoinhelst Forskjel. . Jeg  har n0jk. sam- 
menlignet det .forhajndenvsrende Individ fra ' Spitkbergen 
med 'abdre fra Christianiafjorden og Bohuslen, og finder . 
dem .i alle Henseender overensstemmende. $traaleantallet 
er gjennemsnitligt det sanune ; det under Nordhivs-Expedi- 
'tionen erholdte Individ havde D. 61; A. 3 i j  P. 15-15, 
medens et andeb Individ fra Isfjorden paa Spitsbergen, som 
jeg har havt til Unders0gclse fra. Troins~ Musaum, havdw' 
-i Dorsalen 59, i Analen 85, saaledes kt '"allet synes at 
vaxier'e. . 2 Exemplarer fra Christianiafjorden liavde beggc 
i Dorsalen 58, i A d e n  36 Straaler. 

. .  

. .  
* , .  

* .  

A t  Fries's Savn nzaculatus ved.. Sp0rgsmaalet om 
Prioriteten blivcr at anvende, kan neppe. ansces for tvivl- . 
somt. Det  Bind af det D. Vidensk. Selsk. Forh..(Gte Del), . 
hvori. $eindardt op.stil1ed.e sin Lmmpenui aculeatus, udkom 
i 1837, samme Aar, som Fries i Kgl. Vet. Akad. Handl. 
udforligt beskrev sin. Clinus inaculatus fra Bohuslen. Men 
uagtet Reinhardt allerede havde omtalt sin Art under Navn 

square. Lmgth of body anterior to the vmt i s  to  that of 
the caudal region as 1 t o  1.3. Colour yellowish, the back 
marked witla 6 large In.ownish transverse spots; theintebals  
filled u p  with smaller and less distinct spots, in some exatnp- 
1e.s almost obsolete; caudal and dorsal haversed ly trans- 
verse bands. Pyloric appendages 2-3. T h e  ~~~u le - s  have 
stronger teeth than the jemales. Length reaching 180 mm- 

M. B. 6. D. 58-60 (61),; A. 36-37 ( 3 5  or 3 8 ) ;  
P. 15 (16); V. 4; C. 4 1514 (14).  

Locality (North Atl. Exped.) : - Spitzbergen. 

Ezact Localitg. 

, Df ptlr . 
'I'etiip. at Uottoni. 

Rottosr. 

Date. 
-_ * _ _ _ -  

- 1.00 c. 
Dark-grey Clay. 

17th August 1 ViP. 

1 Iiidiv. 

- .- . . .. . .. - . . - .- .- 

-. . .. . . .~ 

. 

Remarks on thb Synonymy. - As ljreviously stated, 
in conpexion with the foregoing species, Prof. Iteinhardt 

. sen,, so far back as 1838, 'saw fit to' class L. mamlatus, 
which, &dike the other species, is furnished. with. teeth on 
the iomer and tile palHtine bones as yell as in the jaws, 
in a separate sub-division, comprising this onc species only. 
I n  1855, Nilsson suggated .the name Ctmzodmi for the 
species, in his 93kandinavisk Fauna." But this designation 
having been t ld0pted .b~ Wagler, in 1830, for a reptile 
(fam. A&kidce), by Ehrenberg, in 1838, for a species of 
infusoria (Rotatoria), and by Swainson, in 1839, for afis4, 
the .naine Leptoclinus - given by Gill in 1861, but not 
characterized. till 1864 - mill have to be ,retained for tliis 
sbb-genus. 

Betwee'n Reinhardt's L. cqdeatus, from Spi.tzberien, 
and Fries's species L. w~aculatus, froin Bohuslen, in Swe- 
den; no difference whatever. caa be shown to exist. I have 
carefully compared . the individual in question from Spitz- 
bergeu with examples taken in the Christiania Fjord, and 
find them to be in e k r y  respect idbntical. The number 
of fin-rays was generally the sdme.' For the individual 
taken on. the North Atlautic Expedition, the fin-ray form- 
ula is as follows: - 'I). 61; A. 37; P. 15-15;. another 
example, from the Isfjord, aspitzbergon, in .the Troms0 Mu- 
seum, had D. 59; A. 35: hence the number would appear 
to vary. Two individuals, taken in the Cliristisnia Fjord, 

The question* of priority with regard to nomenc1itur.o 
must be decided in favour of nzacuZatus, the synonym sug- 
gested by Fries. I n  1837 was published tho volume.of D. 
Vi&. Selsk. .containing Reinhardt's ' establishment of the 
species by the name of ' h n p e n u s  aculeatus; . and the same 
year Fries furnished a full description . of his C l i n e  .&am- 
latics (from Bohuslen) in Kgl. Vet; Akad. H a d .  Reinhardt 

' had each 58 in the d&ii and 36 in the anal. 
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bs re  en kort Tube; en stprrre Slimpore (ellcr Nasebor) 
.aabiier si." lige i Sacrhedeli af ~iver t . .~rrsehor .  

' 
9 

. (  

~ 

I 

did indeed name the species in the Surnniary of the. Pro- . 
ceedings 'of t4e Sokiety, which f?rIns the iptrodnction to the 
aforesaid volume, but without annexing *any description or 
diagnosis whatever ; and hence 'his syilonyin iuust giw way 
to th i t  of 'Fries. The species was not described by ltein- 
hardt till 1838, in his p q e r  on the Fauna of Greenland. 

L. waamlatus has be,en previously figured in the plates 
accompanying 'Ga.imard's Xaasrative of the Expedition with . 
the corvette I'La Heclierche" (Voyage . Scand. Lap. . &c., 
1838-39, Poiss. pl. 14), but the representation is far 
from satisfactory ;. and like\vise by Wright and Ekstroni, 
b'Skand.' $iskar", Part 5,  P1. 1 (1838), whose drawing how- 
ever, also leaves much to be' desired in point of accuracy. ' 

, General Descripiion. Stmdzsrs of the Body. - In 
this species, the .sexes can' be distinguishdd bx the o!it\vard 
form done, the male hiving stouter jiks, which extend 

. farther back than in the female ; the teeth, too, are stroiiger. 
Position of yent about the same as in A. l,zedius, the 

lengtli of the body anterior to the, vent, being to that of 
. the IiostmaI region as t to 1.3. 
in female individipls, occurs' ah csccedinply minute anal 
p$lla, also observdd by Kr0yer, ivliich is wanting in males. 

'Depth of .body a t  nape is to total ldngth as 1 to.l2;5-13. 
,Pdsterior to the nape, there is a slight increwe in depth; 
mhwa.y Ijetween' the origin of' the ventrals and tlk' vent, 

'the depth df the body, which i s  greatest here, i s  contained. 
fiom 9.5 to 10 times in the..tdtaI Ligth.  

Lc&h of ' head to totai lcn& , al1i10St exactly as 1 
to G (or but a fraction loss). I n  young exa.mples,. the 
.length of the head is relativelj greater, being to total 
length, in one individual (total length G9nirn), as 1 to 
6.3. Upper jaw perceptibly longer than ' lower ; snout 
curved; in adult males, which have the whole rugion of. 
the jsws i i i ~ c ~ i  stronger tlian fynales, the cleft of. the ilioqth 
extends back to tlie. pos&rior margin of the eye, whereas 
ih females. and immatpri? individuals i t  hardly .r&iches above 
tlie Iniddle of thy eye. Eyes large and close * together, 
longitudinal diameter slightly exceeding length of snout, 
and propoi-tionate .to. the length .of the head : in ioung indi- 
vidua.ls, .as 1' to 3, in adults, as' I to P/*.. One pair of 
nostrils, furmishcd with :L short, tube ; ' i. i!mcous pore (pos- 
sibly a nostril) occurs close .to each nostvil. 

Branchid' openiug \vide, eitending, on tho under sur-' 
face o f .  tlie head, n. little beneath tlie posterior luargin 
of' the &ye (sometimes not quite so far). Branchiostegous' 
numlksneis, furnislied with 6. rays, contiguous 011 .the upder 
surface, but, as a iule, not producing 'a free fold on the 
tlnoat .(in a frill-grown ~iiale, however, a sliort fold of this 
kind was observed, the 'length scarcely exceeding lmfn*). 

Teeth in ja\vs, on. the vomer, and .oil the pahtine 
bones. The ~uaxillwtl'y teeth, more especially the foremost, 

Posterior to 'the vent, . 

* 

06 stzcrkest, isoecr de forreste; Fldre Individer, is& de * larger ilnd stronger than the others; inature individuals, 
gamle Hanne'r, ' have enkelte af disse forlangede, . iszr i hi particular old males, have soine of theFe teeth elongated;. 
Overkjmven, saa a t  de danxia et Slags &)des dnini;, af luostly in tlie upper jaw, resembling d02tes canini, 

' s ~ d a n n e  filldes '1 eller 2 part hver Side. Ogsaa hos Hun- on either side. The females. and .all  mature indiriduds, 
nerne og de yngre Indivjder ere &see Hj0rnebnder tilstede, also distinguished by these canine teeth, which are, 

1 or 2 
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men ere her koktere. Taenderne paaPaiatinbenene og p a  
Vomer ere mindre,' .og blive forst bemzekkelige, naar Indi- 
viderne have naaet . en Totallzngde af onitr. 7 0 ~ " .  

. . Totallan&len ' as. ~0rdhjvs:Expeditionens Individ er 
127 mr, hvorat' Hovedets Lrengde udgjbr 21 mm* Individet 
var en Hun,. inei Bughinden udspmdt af Itogn:. Appen: 
dices pyloricde vare 2, teminelig fykke.; Kriiyer fandt .3 110s ' ' 

det af ham beskrevne Iidivid. 
fifinwne.' Dorsalen begyiider ubetydeligt ' foran P e e  *' 

toralernes mvre'Rod, og' har $8 til GO, sjeldnere '61 .Stma- 
ler. . D e  forreste 2-4 e r i  altid gamke koi-te, og fuldkom- 
men . .  fri ved Roden; senere' tiltager deres Hsjde indtil 
henimod Finnens Midte. hvoreftey den . atter ' sanker sig 

Analen. hap.36 eller 37 Strmler. undertiden 35 elleq 
38 ; den fprrste er ' en kort .Pigshale, de 0vrige leddede, ' og 
i Sljidsen tydeligt klovede. .Den ha? ester hele .sit Lob. en 
temlneljg jevn Hojde, uden saaledes, soni Dorsalen, ' at af- ' 

tage mpd begge %der. : . 
Caudalen er ved en distinct Haierod adskilt f ra  Dor- 

salen og Analen, uden ved hoget Spor af *Meinbran .at vere 
forenet .med 'disse Finner. Antallet af Straaler' er i5, 
sjelden; 14, alle lkdde'de, og de 12 melleniste tillige klmvede; 
'dayden k d e s  paa hvei. Side. et Par korte Stottestraaleri 
Af Fbim er'  den bet afskaaret i Rahden,'med ganske ube- 

Pcctoralerne, de'r taelle . ' J  5, ' eller sjeldnere 16 Straalei', 
'hvoraf .den overste e.r udelt, de '0vrige i '  Spidsen klorede, . 
.have. en ejendoinmelig Porm, id& de 5-6 nederste Straaler 
pludselig rage forlznged6 UJ af Meinbranen, sadedes at. 
Finnens. nedrel'arti. bliver kjendeligt latngere, end det svre. 

' Disse ' forlangede Straaler af tQe noget i Lzngde nedad, 
'.men se!v den nederste er laengere, end de lrebgsteStr&ler 
i Finnens a r e  Del. Pectoralernes stsrste' Lmigde er 110s 

, de' $&re Individer onitrent Ilig Hovedlmgden, ob indeholdes' 
saaledk 6' 'Gange i TotallEngden ; 'hoi de udvoxede ere de 
blevne rdativt noget forkortede, og 'em altid kortere, eiid 
Eovedlangden ; hos et gammelt Han-Individ indeholdes de, 

a saaledes 7 Ganie i Totallrungden. 

. .  

noget henimod. Caudalen. ' . . .  

. .  tydeligt 'afskaarne Hjorner. . .  

' 

Ventralerne e+ af niiddels Langde, have 1 serdeles 
kort Pigstra.de 6g 3 leddede Straaler, tilsammen 4, og 
.indeholdes i Totallzngdon Bos de ynge .  12' til 14 .Gange, 
hos . de ,zoldre iudtil ' 1 7 Gmige: 
' Si&lir&?n er ogsaa !os 'denne Art tilstede; men er 
efter sit hele Lprb szerd.eles utydelig. . '  Porerne ere overalt 

' temmelig htstaaendc, og 'fpllge i sit Lob den F w e ,  soin 
danner Legemets Midtlinie. ' . 

Sl+dlene ere htsiddende og gaiiske smm, .og stiakke 
sig frem paa Horedet, .hvor dc I?eklzde;Nakken og Kin- 
derne ; pa  det * sidstnmvnte Sted ere. de niin&e tatsiddende 
'samt cycloide, medens de p,a det egentlige Legeme ere . 
.imbricate, o& &kke hinandens R p d e .  

. Fdrvm er 'characteristisk ved den I h k k e  af 5 ,  store 
brunsorte Tverpletter, der ere stillede mep liFe Mellemiwm 
henad. Rygsiden; den forste af disse ,,Pletter findes omtreiit 

. .  

, I  

.however, shorter than in the males. The teeth '6n the pala-: 
tine, bones and on tlie vomer 'not so large 'as those on the 
maxillaries ; they continue 'obsolete till the individual has 
attained a .total lekgth of about 7 0 m m .  

Total length of 'the ' iiidividua.1 taken on the Korkh 
Atlantic Expedition 127 'nm ;. length of head 21 This 

' example was a fenlale, having the abdominal cavity distended 
h h  roe. Appendices pyloficz 2, . rather thick; Kriiyer 

. found 3 in his specimen. ' 
Fins. - Dorsal commencing in close proximity to 

the base of' the pectorals; number of rays 58-40; more 
rarely G1. The foremost 2-4 invariably short,. and quite 
!free a t  base, ' the length of .the rest increasing about. to, 

, . tlie .middle of the fin, iyhich again begins to slope a little 
.towards the caudal. 

Anal furnished wit11 36 or 37 rays, sonietiines' with 
3.5 or 38; the' first short and spinous, the rest articulated) 
and .di&irictly divided at  their points. The depth of *this 
fin about the same througlbut its entire length, ,not diinin- 
ishing towards both 'extremities as in tke dorsal. 

Caudal distinctly separated from doixal and anal, ..no 
trace of a ciliiiective inembralie. Number of rays' ij, 
seldom 14; all articulated: aiid the '12' 'middlemost also 
branched; on either side, too, occur a couple of rudinieii- 

. tary rays. I n  form, this fin is square, slightly.clocked at  
the ixtreinities. 

. .  

. .  

The pectorals; furnished with 15, more rarely 16 .rhys? 
all divided a t  the points with tlie exception of the upiler- 

. mwt, +re"peculia< in foriii, tlie 5-43 . lowerniost ,becoming 
suddenly, elongated, an4 projecting througj the membmne, ' 
in such manner that the' layer p & '  of the fin is' per- 

. ceptibly . longer than ' tile upper. These elongated rays 
diminish somewhat in* length as. they desceijd, but even the 
lowest is longer. than ' the. longest in the upper portion. 
Greatest length of pector,als in young individuals about 
eiual to leiigtli of. head, being, accordin&; to .total length 

, as 1 to 6; in 'adults, . these fins are r.elati\rely somewhat 
shorter,, their length never oqualling that of the head; in 

. an old male, for instance, the proportion to total length 

The' ventrals, of  medium l'ength, furnislied with oiie 
. exceedingly. shoh spinous ray and 3 articulated rays; length, 

in ioung individuals, is to total lengt6 as 1 to.'12--14, in 

Aaferal Lke. - Occurs, too, h t h i s  species, but exceed- 
ingly.. indistinct tliroughout its entire leiigth. Tlie ' pores 

1 closely set, exteqding' along the furrow of the mesial 'line 
of tlie body. 

Scales. -+ Close and 'small, extending out on the head 
ai;d covering the nape and the cheeks; on the latter: they 
are less closely arranged. and cycloid, whereas. on. the body 
proper they are imbricate, overlapping. each other. 

\vas as. 1 to i. 
' 

aadts, u 1 't0'17. 

. I  

. .  

. Coloz~.  - This species is distinguished by a row .of 
5 large transvekse spots, laterally arranged ' a t  equal distan- 
ces along. the b'ack; the' first in the series occurs almost 



under den 6te Dorsalstrmle, den sidste' en lialv Hoved- 
1rcngde'fi.a Haleroden. Melleinrunimene inellem dem kunne 
v w e  nssteh uden Pletter, sadedes soin 110s errkelte Hunner, 
eller opfyldte af mindre Pletter, der 'ogsaa udbrede sig 
liedenfor Legemets Midtlinie, uden' dog nokensinde at  naa 
en dandan Sterrelse, soni de 5 store Tverple'tter. Nedad 
D o r s a h  lobe 110s de rcldre Individer omtrent 14 . shaa  . 
Tveibaand, ligesom ogsm Caudalen altid har distincte !by- 
baand. 

Hos et Lidivid fra Christianiafjorden, som ,jeg liavde 
Lejliglied til a t  undersprge i lerende Tilstand (en gammol' 
Hau, med. en Totall&yle af 171m'"), fandt jog goyedets 
.Farvo blaalig-grm, 'marmoreret med brune Pletter ; et smalt 
gulagtigt Bmnd l ~ b  ned foran lilert 0je. og et lignendo 
tvers over Snuden, livilke tilsammeii indeslnttecle en t r ikgu-  
lzr brunsort Plet. E n  sort Plet fandtes ogsaa. pas Gjslle- 
laaget. Iris var mat messi~gfarvet, dets ~ v r e  %and nz-  
sten soit. 

Fade. Ventrikelen indelioldt adskillige hele p g r e  
Individer af Tlzaniste libellula, samt en af de skjzlbekltedte 
Annelider (Lqidonote) .  , .  

Udbredelse. lteinhardts Excmplaser 'af hails L. acu- * 

Zeatzcs vase "alle frs Gr~nland .  F r a  Spitsbergeii 'liar den 
hidtil ikke vaxet ointnlt ; iiieii foruden Exbmplaret fra Mag- 
dalenetmy liar jek, soni orenfor nzrnt ,  havt Anledning $1 
at undersplge encliiu et ved Spitsbergen erholdt Exemplar. 
Fremdeles optrsder den langs den norske Kyst, dog som 
det synes, idethele ikke talrigt, lige ned til Christianinfjor- 
den; mod Syd kaar den sled til Kystern.e af Bohuslen (58"), 
fra hvilken Localitet &ten oprindelig af Fries blev beskre- 
ven i 1837, 06. hvor flere Exemplarer ogsaa. i de senere. 
Aar ere fundne. Paa Nord-Americas Ostkyst g m  den 
ifprlge Goode & 'Bean (1879) ned lige til New-Englands 
Icyster', idet den er i flere Individer erholdt i Bugten uden- 
for Massachusetts (42"). 

f .  

17.; 'Lumpenus lampetraeformis, (Wkb.) 1792. 

~ l c n n i t u  capite Zaevi, etc., Nohr, 181. Xsturh p. 84, tab. 4 .(1786). 
BletrniLls ksiptratfo~r~is, Walb. Art. 'Gen .Pisc. p. 164 (i792). 
Centronotcu i s l a n d i w ,  €%loch, Schnoid. Syst: Ichth. p. 107 (1801). 
Blennifm lunipetius, pt. Fsbcr, Nsche 181. p. 70 (1820). 
Centronotua Zunippus, Nilss. Prodr. Ichth. Scand. p. 104 (1 832). 
Clinun nebdosu;, Frioe, Kgl. Vet. Ak. Handl. 1837, p. 49 (1837). 
Clinw 7JtOh7*(i, &. Naturh. Tidsskr. '1 R. 1 B. 1837, p. 32 (1835). 

. .  

inimediately beneath the Gth dorsal lny! tho terminal .spot 
being distant *half the length of ,.the .liead' fro]; the origin 
of the.tail. Tlie disjunctive.spsces sometimes almost spotl'ess, 
.for instarice in some females, or covered with smaller'spots,' 
likewise extendillg helow the niesid line, but .all of 'them 
of a size considerably less than that of the large transverse 
spots. Tlk dorsal, in mature individuals, marked with 
kbout 14 ol.&quo transveqse bats; the caudal, too, is .io- 
iariably kavefsed by distinct t rn sveke  bands. 

I n  .orIe individual, *taken in the Christiania Fjord, . 
wliicli I had' an opportunity of examining while still dive 
,(an old male! total length, 171 "im),. the co l~ur  of the Ii.ead ., 
was blnisli-geen, freckled with b ~ o m  spots;' a n:wrow, 
yello!riSh band extended doivnwarils in front, of each eye, and 
anotlier trawxsed the snout, enclosing together a triangulas 
patch of broivnish-black. A black spot occurs~ too? on the 
gill-plate. Irides of the colour of tapislied brass, nlinost 
black above. . 

.Food. - , The ' ventticle contained several pexfoct 
examples of !Z'lmzisto libellula, and a testaceous Annelid 
(Lem'clowote 1. 

. .  

' Distribution. - lteinhardt's specimens o! L. aculeatzk 
were 'all from. the coast of Greenland. From Spitzbergep, 
it had not. previously been mentioned. But, exclusive of 
the sbecimen from Magdalene Bay. I have had an ~ppor :  
tunity, as before observed, of pxaniining another indi- 
vidual taken on th,e ooast of Spitzbergen. Moreover, the 
siiecies occurs along the shores of Korway, but not, i t  would 

- seem, as a comnion.fish, from the exlxeme north to the 
Christiania Fjord; its range southwards extends to Bolius- 
len' (580), the localiq in which the specimen described 
by Fries in I837 was taken, hid several exampled hare 
been niet with there of late years. 01; the eastern coast 
of North America, kccording to Goode &Bean (1879), the 
range of the species extends as fa; south as the coast 
of New England, divers, individuals having been obtained 
in Massachusetts Bay (420). 

17. Lumpenus lampetraeforrnis, (Walb.) 1792. 

B&?lnli~iU capkc h i ,  etc. . 'Mohr, Id. Naturh. p. 64, tab. 4 (1786). 
BZennius knipettwfontiis, IQalb. Art. @en. Piec. 'i.. 184 (1 794). 
Ccntronotic8 idaildim, Bloc'h, Schncid. Spt. Ichth. p. l(i7 (1 801). 
Blenniua lumpetiuu, pt. .Frtber, Pische Id. .p. 'i!), (18%)). 
Cetrtrmiotw Zunipenus, Nilss. Pro&-. Ichth. Scand. p. 104 (1832). 
Clininus nebdoaus, .$Yics, Kgl. Vet. Ak. Handl. 1137, 1). 40 (1887). 
Clinus Tnohrii, Kr. Naturh. TidsRkr. 1 R. 1 B. 1837, p. '32 (1637). 
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)+act Locality. 

Bkiiii<us gracilis, Stun'itz, JSyt Mag: f. Natun.. 1 B., p. 400 (1838). 
Lumpenus (CZi6us) g r a d i s ,  Re+. Kgl. D. Vid. Selsk.. Naturv. Math. 

Lunipenus nebidosus, Nilss. Skand. Fauna, 4 Del, p, I!):) (1K15). 
Stichaeus iskandinrs, Giirjth. Cat. Fish. Brit. MUS., vol. 3,  p. 281 (1801). 
Centrob?ennius neldosus, Gill, Proc. Acad. Nat. Sci. Philad. 1861, App. 

hmp'enus gracilis, Kr. Naturh. Tidsskr. 3 R. 1 B., 11.. 2S2, Kbhvn. 

Liptobknnius gracilis, Gill, Proc. Acad. Nat. Sei. Philad. 1804, p. 210- 

. Lumpenus karnpetraefo~~~iis, Coll. Norges Fiskc, Tillregsh. til Forh. Vid. 

A h .  7 Del, p. 1!)4 (1838). 

p. 4.5 (18G1). 

1801-03 (1Ni2). 

(1 884). 

Selsk. Chra 1874, p. 72 (1674). 

__  ................ ___ - 
 st, in Lofoten, 

Norway. 

Diagn. T d e r  i Kjmerhe; inyea paa V q e r  eller' 
Palatinbenene. ~wedet incieholh 120s de yngre 5-7, h ~ s  
de teldre indtil 10 Gange i TotaUcengdm. Qaerlrjawen ube- 
tydeligt ktuzgere, end Uderkjimma, nmr tilbage til 0jds 
Forrand. 

nmten fri.  . Pectoralerne j m t  afmndede, ogkortere, szd 
Hmedet, indeholdes 8-10,' hos enkelte gainle hadivider ind- 
til 13. Gange i Totallcengden, Caudalma Ved Roden f r i ,  120s 
celcire Ind iv ih  stwkt, hos yngre svigere Czlqid~et. .xtms 

. forlkldsvis fremrykket ;. . L e g m e t  foran Awus forlaolder sig 
til Halqfirtiet som 1 : 1,7; lws addre Individer. er Forholdd 

. s m  1 : 2, og ckrove:. '. Farueta 'gulagtig med talrige starfe 
og midre g?aabrune Pletter, der ofte ere dcliis.sa~nnzenl0- 
be&; Caudalen wed .Tverbaund. A~endices 'pylwicae 2. 
St0rreken indtil 350mm (Norse), eller 4 1 2 m n 1  (Island; Mus. 
Hafn.}. . 

De 3-4 .f0l..de Dorsalstraaler korte, og ved 220-. 

Tcnip. pu,a Bunden. . 
.. 

Bundcn. 

D@tUlI l .  

Antal India 

...... 

M. B. 6. .D. Tl-72 (@--70, eller 73-74); A. 49-62; 
P. 15 (14);. I? 4 ;  C. :</15/:3. , 

+ 5,oo c. - 1 , o o  c. ' .  ______ 
, .Saiidlmitl. Murkegraat Lev. 

17dk AUK. 1878. 
- -. .... ~- 

2(ide' Juni 1877. 
.. ...... .... 

1 mi@ hdir:  , 1 ungt. Indiv. . '  

Localit. fra Nora.-Exped. , Lofoten i Xorge;. 
'Spitsbeigen. 

... ..... ........ 
Bottoni. 

paye.' 

Nniirib. of Specini. 

s -. . - ... - . 

. . . . .  

.I - I '  Stat. 306. 

..... . 

Sandy' Bottom. 

26th June 1877. 

1 Young Indiv. 

-- ._ ... 

- - _- 

...................... . 

' Mamdalenebay. 
Beliggenhed. . Norge. . I N. Spitsbcrgen. P '. 1. Rust i Lofoten, 

Bleanius gracilis, Stuwitz, Nyt Mag. f. Naturv. 1 B. p. 400 (1838). 
Lumpenus (CZiiaun) iyacilia, Reinh. Kgl. D. Vid Selsk. Naturv. &lath. 

Lumpenus ncbuloszu, Nilss. Skand. Fauna, 4 Del, p: 195 (18:)5), . 
Sti?h& ishndicus, G d t h .  Cat. Fish. &it. hfus., voI. 3, p. 281 (1801). 
Centrobhnnius nelulos~qs, Gill, l'roc. Acad. Nat. Sci. philad. 1861, &p. 

hiripenus gracilis, Kr. h'aturh. Tidsskr. 3 R. 1 13. p. 282, Kbhvn. 

Leptollennius gracilis, Gill, Proc. Acad. Nat. Sci. Philad. 1864, p. 210 

Lunipenus dmpetrcefoimis, Coll. Norgcs Fiske, Tillsgsb. til Forh. Vid. 

Afh. 7 Del, p. 194 (1838). 

p; 45 (1801). 

1861-63 (1802). . 
(1 864). 

Selsk. Chra. 1874, p. 72 (18'74). 

.Dit~gnbsis: - .  Tee@ in jaws, ywne' on vonier and 
palatine bones. ~ e n g t ~ z  of &ad to total leizgtIa, in. young 

.exai,aples, . .  as 1 to 5-7, in adults, as 1 to 10. . U p p .  
jaw , sliglatly .longer than lower, ozfendiqag back to tlae 
anterior. margin of the 'eye. gae  first 3 or ; 4 dorsal' rays 

. s~wrt,  and almost f i e e  at. base.. Pectoj-als wzijmwt tonvex; 
lcngth'less than that of the head, being to total length as 1 
t o  8-40 ,  in'some old i n d i d u a k  as .1 to 13. Ca,ucZal free 
at bicse, and acumiriate, in Adults consihably, in young 

T h e  urnat placed conaparatively ja.r 
in advance, the length. of the body animior to tlae vent bein9 
to tlzat of tIae cauda$' regiota as I to I.?; .old individuals,. 
as 1 to 2, and above. Coloicr yellowish, mottled with 
numerous ~9rgreyis11-brozulz syots, large and skall,..Confiumt in 
places; caudul marked iuiih transverse bands. Pyloric appen- 
dages 2. Length reaching 350 m m  (Norway); 412*nwl (Ice- 
land: Mus. Hajn.). 

ilL B. 6. 

, individuals but slightly. 

D. 71-72, (68-70 or 93-74);, A. 49-52; 
P. 15 (14); T? 4 ;  C. 311513. 

. .  

Locality (North Atl. Exped.) : . - Lofoten, in Nor- 
way ; Spitzbergen. 

Stat. 300. 

Magdalenc Bay, 
IT. Spitz4ergcn. 

. ...... 

:IO Fathorns (91 m). , 
--.'1.00 c: 

. Oark-grey Clay. 

17th *AUK. 1878. 

1 Young Indiv. 

__ .. . .  - 

- - -_ - . - .- 

Remarks on the Synonymy. - - Reinhardt, in his 
classification of the genus .Lu?npmus, in 1.838 (Kgl'. D. 
Vid. Selsk. "at. Math. Afh. 7 Del. p. 194), gaye, as 
the salient character distinguishing the 3 h  group. the 
occurrence of teeth in the j a w  only, none on the vomer 
or on the palatine bones. A: the typical and sole specie.s 
of this g o u p ,  he established a form, of which one or two 

.examples had just been sent %in from Greenland. regard- 
ing it, provisionally, as identical with the Norwegian species 
~lennius gracilis, Stuw. NO special generic appellation 
ranking with those of the other group was 'conferred on 
this species, till Gill (1861) classed i t  in his Catalogue of 

, .  
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under den (i 1860) opstillede Slsgt  Leptobhzniics,’ livilken 
han senere i 1864 characteriserede vresentlig i Oyerens- 

1 stemmelse med Reinhardt. 

.Pas Aet sidstnavnte Sted opfplror hail ced Siden af* 
Lqtoblennius yderligere en ny Slzgt, Centroblaaaius, for 
hvilken Richardson’s l hq ienzcs  nuhiltis (;Last Arct. Toy. 

, vol. 2, 18%) udgjorde Typen. Men Forskjellen inellein 
disse 2 Slsgter, som vzesentlig er grundet . paa en ringe 
Ulighed i Gtraaleantallet, er af ganske specifik Katur! og 
Lqtoblenn&s *b0r derfor ,neppe en&g anerkjendes soin 
Underslegt.. . 

. Ved Undersfigelseii og Beskrivelsen a.f Individer fra 
de forskjellige vidt adskilte Localiteter, soin deilne Art  
bebor, er der jevnlig bleven lagt specie1 Yzgt  p a  Charac- 
terer, der ere heiitede fra Hovedets og Legemshpljdehs 
Forhold til T o t a l l m + x +  et Forhold, der hos denne Art. 
er srerdeles betidelige Elorandringer undsrkmtede under 
Individernes Vmt .  L. lampetraeformis, der Lar vreret, kjendt 
i naxten et Aarhundrede, har derfor hyppig vmet inis- 

. kjendt, og modtnget .et stort . Antall forskjellige Xavne, idet 
de for den oprindelige L. banapstraefwmis’ opgivne Charac- 
terer blot passe ind paa Individerne af et besteiiit Alders- 
trin (nemlig det noget over hall? udvoxede). Jog har alle- 
rode ved en tidligere Lejlighed ber0rt dette Forhold i 
,,Norges Fiske:‘ ‘(Tillzegshefte til Forh. Vid. Selsk. Chra. 
1874, p. 72). 

I 1776 bley Arten fplrste G m g  kjendeligt beskreret 
og afbildet af Mohr i hans i,Islandske Natullistorie“ (1). 84) 
fra Island, dog uden pas dette Sted at  erhdde noget Arts- 
naw. At Mohr har havt denne Art for 0je, og ikke nogen 
anden af de grplnlandske Former, s p e s  bl. a. a t  frenigna 
af ham Aiigivelse af Straaleantallet. Et Artsnavn (Blen- 
.nius Zanqetracfor9ni.s) erlioldt dell fplrst i 1792 af Walbauii 
i den nye Udgave af Artedi’s. Genera Piscizw (tom. 3, p. 
184), hvor Mohr’s Beskrivelse og Tegning EjengiveS. 

I 1801 erholdt samme Molir’s Art yderligere et iiyt 
Navn af Schneider! i lians Udgave af Bloch’s Sys tem 
Iclathyologiae, og under dette Kavn liar Dr. Giinther 01)- 
taget . Arten i sin Cat. Fish. Brit. Mus. (.Sticlaaacs islandims). 

. Den islandske Form bler fioindeles i 1837 gjort til 
,Gjenstaud, for Behandliiig! neidig af &-oyer, der (Xat. 
Tidsskr. 1 It. 1 B.) beskriver et fia Island. nedsendt Individ 
under Knrnet Blmznitts laiial)etraefoi.nais, inen . foreslasr til 
Slutning soin en mere passende Benzevnelse Clinics niolwii 
(et Navn, som do5 Kriiyer selr ikkl senere hnr a.dopteret). 

1 den Beskritelse af ,,BIewiks Itcin1mam“, Liv., soiu 
Eaber giver i 1822 i sin ,.Naturgesch. Fisclie Islands” (p. 7‘3);. 
sammenblandes saavel i Beskrivelsen, som i Synonymien 
Molds Art iiied Fabricius’ Blaaw’us lu>mpenzcs fra Grsn- 
land (= Lzmpenics fabricii, Reinh,); dog knn det sees, 
at Faber neppe kan have kjendt nogen qf Arterne af 
Autopsi. 

At Wdbaum’s BL lanyetraeformis fra Island er iden- 
tisk med Stuwitz’s Blminius gracilis fra Xorges Trestkyst 

1 Opetillet for Storcl*’e BZe?irtius 8Lpeittintcs. 

Don uorske h’ordllnvsoxpeditioil. Collett : Fisko. 

Fishes occurring on the north-eastern coast of North Ame- 
rica under the genus Lytoblaznius (established 1860’). 
which he afterwards (1 864) characterized much the sanw ns 
Reinhaxdt. 

Along with Leptoblennius, Yrof. Gill introduced into 
. his Catalogue a. new allied genus, Ce?ityobEeiznizM, Richard-’ 

son’s Lu~npezzls nzcbilus (Last. Arct. Toy. vol. 2. 1855) 
furnishing the type. The charactoristic distinction between 
these two genera, founded principally on a slight. inequality 
in the number of the fin-rays, is however strictly specific; 
and hence Lqitoblmnius can hardly be entitled . to  rank 
even as a sub-genus. 

Now. when examining and describing individuals froin. 
the numerous and widely distant localities inhabited by this 
species, particular importance has usually been attached to 
characters resting on the proiiortion vhich the head and 
depth of the body bear to the total length; and this pro- 
portion in the present species is found to vary rcrj  con- 
siderably with the growth of the fish. Hence‘ L. Zamnpetrce- 
fol-nais, k n o m  to ichthyologists for the space of a century 
almost. has frequently been misapprehended, and has been 
given a large number of synonyms, the cliaracters originally 
believed to belong to L. lanzpetrcefoomnis Being those of 
indi\*iduals arrived at  n particu!nr stage of growth (a little 
more than half-grown). On a former occasion I called 
attention to this fact, viz. in “Norges Fiske” (Tillagshefte 
til Forh. Vid:Selsk. Chra. 1874, p. 72). 

In  1776, the species was first described and figured 
with comparative accuracy, by Mohr. in “Islandske Xa- ’ 

tmhistorie” .(p. 84), but without his assigning a specific 
name. That it was this species Mohr had before him. and not 
one of the other Greenland forms. seems evident from the 
fin-formula given. A specific name (Blennius lamnpehfor- 
niis) was first suggested, in 1792, by Walbaum, in his edi- 
tion of Artedi’s Genera Pisdim (tom. 3, p. 184). acconi: ’ 

panied by Mohr’s. diagnosis and representation. 
In  1801. Mohr’s species had a new synonym given 

it, by Schneider, in his edition of Bloch’s Systenm Ichtlayolo- 
gice; aiid this name Dr. Giipther has adopted in his Cata- 
logue Fish. Brit. Mus. (Sticliam islandiczcs). 

This Icelandic form \\‘as innde the subject of further 
treatment by Kroyer, who (Nat. Tidsskr. 1 R. 1 B.) de- 
scribes an example sent from Iceland by the name of Blennius 
lain1ietmforwais, proposing. however, a t  the close of his paper. 
as :t more appropriate designation, Qinus ~nolarii; but the 
latter synoqjm \vas not afterwards adopted by Kroyer hiniself. 

I n  the description of Blennius limpnus, Lin.. given 
by Faber (1822) in his “Naturgesch. Fisclie Islands” (p. 
79), Molir’s species and Fabyicius’s Blmnius luwpenus from 
Greenland (i. e. Lanipenus fabricii, Reinh.) are confounded 
throughout. both as regards the description and the synon- 
yiny; it is evident, however. that k’aber can have known 
nothing of either species from autopsy. 

That Walbaum’s Bl. lan?petmjolrnis, from Iceland, is 
identical with Stuwitz’s Bl. gracilis, from the west coast of 

For St0rCl”S ~ & I l ? l i I l 8  8C?ye?lto’tltC8. 

10 



(1837), og a t  begge udgjme de nastkn udvoxede Individer 
af Fries' C'linzls izebulosus fia Bohuslen (1837), har jeg i 
den ovennaevnte Afhandlipg (Norges Fiske) tidligere sprgt 
at begrunde; og det kan neppe vzEpe nogen Tvivl under- 
kastet (hvad allerede Nilsson i 1856 hax antydet), at den 
ligeledes er idestisk med Reinhardts orenfor naevnte Luna- 
penus (Clhtus) gracilis fra Grernlaqd, der omtnltes frarste Gang 
i 1838. Vistnok bercrres denne af Reinhardt blot med 
nogle faa Ord; men Kroyer har senere (i 1862) givet en 
detailleret Beskrivelse af denne Form. der sees a t  have 
vaeret e t  stort Individ med en Totallzngde af omtr. 340"", 
og dette er i alle rzsentlige Henseender overensstemmende 
med ligestore Individer fra de norske Kyster, saavel i den 
ydre, som den indre Bygning. 

Foruden de Beskrivelser. der ere fromkomne gjennem 
Kroyer, Nilsson og Fries, haves allerede fra 1838 en s ~ r -  
deles udf~rlig saadan, forfattet af Stuwitz i Nyt Mag. f. 
Naturv., 1 B., hvori et nzsten udvoxet Individ med en 
Totall. af omtr. 265"", fundet tilligemed et Pa r  andre lig- 
nende i Christianiafjorden i 1835 og 1836 af Prof. Esmark, 
beskrives med den yderste Srajagtighed. Der er . sxaledes 
ingen Mangel pm Beskrivelser'af denne Art, men d s  de 
alle ere indbyrdes mere eller mindre uoverensstemmende, 
alt efter' Sterrelsen og de ydre TTariationer hos de fore- 
liggende Individer, liar jeg troet det ikke oveifladigt her 
at lade f0lge en ny og mere kortfattet, hvor der saavidt 
muligt er taget Hensyn til alle disse indivirl'uelle Uoverens- 
stemmelser. 

Exeniplaret fra Mqdalenebay havde en . Totallsngde 
af 62 "'", hv0ra.f Hovedets .Laengde udgjorde 10,5 ""* Det 
var saaledes (ligesom Exemplaret fra Rrast i Lofoten) blot 
en' Unge, og svmede fuldkommen tilUnger af samme St0r- 
?else .fra de norske Kyster. 

Beseivelse. Legemsbyg)zing. Sammenlignet' nied de 
ovrige Arter er Legeinet forholdsvis Iangstrakt, iszr ' hos 
de s ldre  Individer. Ligeledes er Hovedet betydeligt min- 
dre hos de zldre, end hos de yngre Individer, og hos ingen 
anden Ar t  er den gradvise Forandring i denne Henseende 
sw betydelig. . 

Hrajden over Nakken indeholdes hos de yngre Indi- 
vider (omkr. 60-70"") omtr. 12 Gange i Totallsngden, 
hos de acldre lige til 20 Gange 06 derorer; bagenfor Nak- ' 

ken bliver Legemets H0jde ubetydeligt stsrre, inen inde- 
holdes dog endnu hos et' starre Individ (Totall. 265"") 20 
Gange i Totallsngden. 

Hovedet er forholdsiis lidet; dets Forhold til Totall'. 
varierer f ia  ,5112 lige til 10 og derover. Saaledes indeholdes 
Hovedlmgden i Totallzngden hos 'de forskjellige Individer 
efter fprlgende Forholde : 
Totallmgde 5 O V n m ;  . Hovedets Forhold til Totall. 6,:i 

7,O 
, 610 

- - .8,3 
- 9,s 

- 320 - - - - ' 10,s 

- - - 96 - 
- 130 - - .  - - 
- 192 .- - 
- . 265 - - - 

- 

Norway (1837), and that both represent the nearly full- 
grown examples of Fries's Cli?zzt.s nebzdosus, from. Bohuslen 
(1837), I have sought to show in the treatise cited above 
("Korges Fiske"); nor does tliere (as suggested by Nilsson 

'in 1855) exist any valid reason for questioning its identity 
with Reinhardt's Lumpenus (Cli?zus) gracilis, from Green- 
land, mentioned for the first time in 1838. True, Rein- 
hardt alludes to the species in a few words only; but a 
detailed description \vas  furnished by Kriiyer (in 1862) 
of this form; and the diagnosis of the specimen examined, 
a large individual, total length about 340""', coiyesponds 
in all cssentinl particulars precisely with that. of individuals 
of equal size froni t.he coast of' Norway, both as regards 
its outel' and inner structure. 

Exclusive of the diagnoses by Kroyer, Xilsson! and 
Fries, an elaborate description was furnished by Stuwitz, 
as far back as 1838, .and published in ;'h'yt Mag. f. Na-. 
turv.", 1 B., in' which an individual: almost mature (total 
length about 26!jm"), found, together with or!e or two other 
examples of the same species, in the Christiania Fjord, in 
1835 and 1836, by Prof. Esniark, is described with the 
greatest accuracy. There is accordingly ' n o  want of de- 
scriptions of this species; but all of tlieni being, when com- 
pared together, more or less divergent, from the difference 
in size and external features generally characterising the 
specimens examined: I have not deemed it snperfluous to 
annex a new and more compendious description, in khich, 
so far as. possible, regard. has been liad to these individual 
incongruities. 

The example from Magdalene Bay had a total length 
of 62mm, the length of the head being 10,5mm* This spec- 
imen (like the example taken off Iterst, in Lofoten) was 
accordingly a young individual, corresponding exactly with 
young individuals of equal size from the' coast of Sorway. 

General Description. Structure of the Body. - 
Compared with the other species, body rather elongated, 
more especially in mature examples. The head, too, con- 
sidera.bly smaller in adults than in younb individuals; and 
in none of the other species are the gradations during 
growth so considerable. 

Depth of body at nape, in young individuals (60-7Om'"), 
beam to total length the proportion of 1 to L2; in mature 

, examples, of 1 to 20, and above ; posterior to the n a p ,  tho 
depth of the body exhibits a slight increase, being never- 
theless to total length, in a comparatively large-sized indi- 
vidual (total length 26smm), as 1 to 26. 

Head comparatively small, its proportion to total 
length varying from that of 1 to 51/2 to 1 to 10, and above. 

. The length of the head, accordingly, ,in the several speci- 
mens, mas to the total length as follows: - 
Total length 50mm; length of head to total length 5.5 

- 6.0 
- 7.0 

- - 8.3 
- - 9.8 

320 - d - - 10.3 

- 96 - - - 
- 130 - - - 
- 192 - - 
- 266 - - 
- 
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Overkjawm. er tydeligt llengere, end Underkjleveli, og 
Snudcn kruinbsjet ; Mundspalten naar tilbage til @jets 
Foirand. 

0jneiie ere middels sto;*e og tlectstaaende, saint inde- 
holges ointrent 4 Gange i Hovedlzngdun; 110s d d r e  Indi- 
rider blive 0jnene relativt inindre, og Forholdet er her 
omtrent som 1 : 5. 

Nmeborene ere 1 Par,. der b m e  korte Tuber; lige- 
soli1 hos de ~ r r i g e  Artcr aabiier sig foran og bag hvert sf 
deiii en stcjrre Pore. 

Gjdlespalterne ere vide, og naa paa Hovedets Under- 
side frclii til under @jets bagre Rand. Gjlellehinderne have 
G Straaler, der ikke ere bedlekkede af Gjallela,aget (saa- 
ledes, som .det el. Regelen hos L. n.aeula.tus), og soiii derfor 
altid let kunne taellos. , 

Tzenderne ere tilsteae blot i lijzverne, og ore i en- 
hver Alder temnielig spinkle! .hvilket staar i Orereilsstem- 
inelse ined de idethele spinlteltbyggede og korte Kjzver. 
I Overkjleven danne de flere tz t te  Rlekkerl i Underkjzeven 
blot .en cnltelt! der fortil bliver dobbelt. 

Anus er, saninieiilignet ined hvad dot er Tilfddet 110s 
de foreganeiide Arter: L. ipediits og L. ma,ailatits, 'belig- 
gende langt fortil, sahledes at  Halepartiet. bliver relativt 
lsngere, end hos de 2 nzvnte Arter. I s s r  er dette Til-' 
fleldet 110s de aldre .Individer, livor Haleii bliver over 
dobbelt saa lang, som Partiet foran Anus. Medens sa%-. 
ledes 110s disse sidste Legemets Langde foran..Anus forliol- 
der sig til Laengden bag samme (Halen), soin I : 2:1: er 
sainiiie .Forhold 110s de yngre onitrent soiii 1 : 1,~. 

Dorsalen begynder ret over Pectoralernes. 
cjvre Rod, og liar de fwste Par Straaler kortere, end de 
~vrige,  og ved ltodeii nzsten fri: 'dog aldrig sa3 distinct, 
som 110s L. ~~~aczc7atz.cs. Antallet af Straaler er nogen 
Variation underkastet: ineii .er dog idethele lisjore, end 110s 
nogeii af d e  svrige arctiske Arter' af deiine Slsgt. Det 
hcjjeste Antal i Dorsalen synos at  vcere 74, hvilket Kroyer 
liar fundet hos et grsnl&Isk Individ, ligesom jeg 11a.r fundet 
det sainnie 110s et Individ fra Norge. 73 Lar Stuwitz (i 
1837) fuiidet hos 2 Individer, ligeledes fra Norge ; de fleste ' 
norske Iiidirider synes at hare 71 eller 72 S t r d e r  i Dor- . 
salen, de sainnie Tal: som Malmgren fandt hos et Par  In- 
divider fra Spitsbergen, ligesoin .Kordhavs-Expeditionelis 
'Individ fia saninie Localitet hsvde 71: Mohr opgiver lige- 
ledes 72 for sit Typ-Exonipl:~r f r i  Island: og sanime Tal 
fandt Mnlin hos et Iiidivid frs Boliusleii i Sverige. * Det 
laveste observerede Antal synes at  have vwe t  68 (110s 5 
norske Individer). Sin storste Hejdc liar Finiien noget 
'form Midten, udeii clog at aftago i iiogeii sErdeles betyde- 
1,ig Grad bagtil. 

Fi i t iw i te .  

Analen h u ,  soin de svrige Arter, 1 kort Pigstra:Lle, 
OB Resten leddede, og i Spidsen klsvede S t r d e r .  Denne 
Klsvning tiltager ined Alderon, sanledes at  den 110s leldro 

I,. s e ~ p - ~ ~ i n w r ,  (Storer) frn Nordamcncas Bstkyst hnr: D. 76, A: !I!) 

(Gill 1864, c'fter 1 uiidcrsogt Expl.). 

Upper jaw perceptibly longer than lower ; snout aqui- 
line; cleft of nioutli reaching back to anterior margin of' 
the eye. 

Eyes of moderate size, and closely set ; longitudinal 
diameter is to total length about as 1 to 4; in iiiature 
sl)eciinens, the ejes relatively sinaller. the proportion being 
nearly as 1 to 6.  

One p i r  of nostrils. fur1iished"with short tubes: a 
large pore occurs, as in the otlier species. anterior xiid 
posterior to each nostril. 

Branchial openilig vide. reaching forward on under 
surface of liead to the posterior..niargin of the eye. 
chiostegous iiieiiibranes furiiislied with G rays, iiot covekd 
by the gill-plate (as is generally tlie case vitli L. uiaczclu- 
tus), and hence easy to number. 

Twth in jaws only. and at  overy stage of growth 
rather slender. a feature corresponding with the character 
of tlie jaws, which are feeble and short. I n  tlie upper jaw, 

* they constitute several closely arranged series i in the lower. 
a single row only, the fore part of wliicli is double. 

Vent placed far in advance. as compared with its posi- 
tion in L. iizediits and L: maailatits, the caudal region 
being relatively of greater length tlian in either of the' 
two latter species. This is iiiol*e particularly the case \\ it11 
adults, wliicli have tlie tail twice as long as the region 
anterior to the vent. Heiicc tlie length o f  the body anterior 
to the vent in mature individuals. is to the postanal region 
(the tail) ns 1 to 2.1, whereas tlie proportion in conipara- 
tively young examples is as 1 to 1.7. 

f i n s .  - Dorsal commencing immediately above the 
upper root of tlie pectorals, the two first rays shorter than 
the rest, and almost free a t  base. but never so distinct as 
in L. naacv.datics. The number of rays is found to vary 
soinewhat, as a rule liowerer exceeding that in any of the 
otlier Arctic species1 of this genus. The greatest number 
ol' dorsal rays would appear to be 74, observed by Iirijyer . 
in a Greenland specimen; and I have inyself met with the 
same number, in an individual taken on the coast of Kor- 
way. Stulvitz found (1837) 72 rays in two specimens 
obtained off the Korwegian coast; the majority of' Korwe- 
gian individuals would appear to have 71. or 72 rays. 
the number found by Nalingren in two specimen from 
Spitzbergen ; the individual taken on the Korth Atlantic 
Expedition in tlie same locality lisd also 71 rays. Blolw. 
too, gives 72 for his typical speciineii from Iceland, and lllalin 
o b s o r ~ ~ d  72 in an exainple taken on tlie coast of Swe- 
den, offBohuslen. The smallest nuliiber appears to be G8 
(in 5 Norwegian individuals). Tlie greatest depth of the 
fiii occurs a little anterior to the inedial point, diinin- 
ishiiig but very slightly throughout the posterior half. 

Anal, as in tlic otlier spedies, fu&lied with one short 
spinous ray; the o,ther rays are d l  articulated and cleft 
a t  the points. This division, increasing with tlie growth 

Bran- . 

' L. serpenti?rcts, (Starer). occuiTiiig on tho oastcrii shores of h'orth 
Ahiericn, lins: D. 7(i; A. *-)5 (Gill 1864; one spcciineu oiily oxenhod). 

1 o* 



Individer -er tildels dobbelt. Str&dernes Antal ligger mellem 
40 og 52; naar Mohr for sit Typ-Exemplar opgiver 54, tcar 
dette ansees som en individuel Afvigelse, hvis det ikke be- 
ror paa en . fejlagtig Undersprgelse. 

Caudalen udmsrker sig fremfor de prvrige Arters ved 
sin tilspidsede Form, der i s s r  hos de s ldre  Individer er, 
s t s rk t  udprsget. Den er fuldkominen adskilt fra Dorsa- 
lens og Analens 'sidste Straaler, endskjprnt disse lsgge sig 
ud over Haleroden.. Hos yngre Individer er Finnen noget 
minclre tilspidset. Straalernes Antal er omtr. 16, hvortil 
kommer et  Antal korte og uleddede Stprttestraaler paa hver 
Side ; de 11- 12 niellemste er tydeligt articulerede, samt 
klprvede. 

Pectoralerne tslle 15, sjeldnere .14 Strmler, ere jcvnt 
afrundede, forholdsvis korte, samt indeholdes hos de yngre. 
IndiLider 8-10: hos aldre lige til 13 Gange og derover i 
Totallmgden. Med Undtagelse af den prverste ere de alle 
klprvede.. 

Ventralerne ere af middels . Lamgde, have 1 ssrdeles 
kort, uleddet S t r d e ,  og 3 lzngere leddede, tilsammen 4 
Straaler. Hos yngre Individer indeholdes den endnu 17 
.(3ange i Totallsngden, men hos aldre lige til 29 Gange 
(og derover). 

Sihlinien er szrdeles utydelig, udspi'inger over Gjzlle- 
spslten, og fprlger efter sit liele Lprb Legemets Midtfure. 
Porerne ere yderst smaa og tstsiddcnde. 

' 

Furcma. er blegt gulbrun ined et  stort Antal dels 
starre, dels mindre graabrune Pletter nedad Legemets Sider ; 
alene Bugen er uden Pletter, og noget mere sprlvfarvet. 
Stprrrelsen og Antallet af disse Pletter varierer betydeligt ; 
hos de fleste middelsstore Exemplarer sees omtrent 8 stprrre. 
saadanne at strskke sig 1iena.d Siderne under Midtlinien, 
og undertiden tillige en lignende Rskke  over denne, livis 
Pletter, der tildels gaa ud over Grunden af Dorsalerne, 
alternere med den nedre Rskkes. Mellem disse staa altid' 
mindre Pletter og Skygninger, der ofte ere s t s rk t  Sam- 
menlplbende. 

Dorsden har' skraatlpl6ende Tverbdand, Caudalen lige- 
ledes 3-4 @os sldre  Individer flere) Tverbaand; medens 
de prvrige Finner synes uden Tegninger. Hovedet er mere 
marmoreret, og hax en messingfarvet Iris, hvis 0vre Rand 
er sort. 

Udbredelse. L. lainpdraefbrmis el* for Tiden kjendt 
fra Grplnland, Island, Spitsbergen, samt fra Europas Nord- 
vestkyst ned til Kattegat. Medens der endnu foreligge 
blot f a  Individer ha Grplnlgnd og Island, er den flere 
Gange erholdt ved Spitsbergen allerede under de svenske 
Expeditioner, og den gaar her op til idetmindste 800 X. B.. 
Deiimod synes den ikke at  vzre sjelden paa de fleste 
Punkter langs den norske Kyst fra Finmarken af og ned 
til Christi&ni.afjorden, og jeg har op tqe t  indtil et Dusin 
Individer i et enkelt Kast med Torskegarn i Porsanger- 
fjorden i VesbFinmarken. Dens Sydgrsndse synes at  vs re  
Bohuslen, hvor e t  Par Individer ere erholdte saa langt 

of the fish, sometimes becomes double in mature individuals. 
Mumber of rays varying between 49 and 52; it *is true: 
Mohr gives 54 for his typical specimen. but this, if cor- 
rectly observed, must be a mere individual deviation. 

Caudal. more especially in adults, characterised by 
its acuminate form; it is separated from the terminal 
rays in the dorsal and anal, which extend notwithstanding 
beyond the base of the tail. Individuals comparatively 
young have this fin somewhat less acuminate. Sumber of 
rays about 16, exclusive of numerous short auxiliary rays 
on either side, without articulation ; 11 or 12 of the middle 
ones distinctly articulated, and branched. ' 

l'ectorals furnished with 1.5. more rarely with 14 
rays ; uniform convex. comparatirely short, their length, in 
young individuals, being as 1 to 8-10, in mature indivi- 
duals as 1 to 13, 2nd above. Pectoral rays all branched, 
with the exception of the uppermost. 

~ent ra ' l s  of moderate Iengtli; have 1 short ray, not 
articulated, and 3 longer articulated rays. or. altogether, 4. 
Length of fin, in young individuals, is to total length as 1 
to 17. but in adults the proportion becomes as 1. to 29 
(and even abote). 

Lateral Line. - T'ery indistinct ; commences immedi- 
ately above the branchial opening, passing from thence 
straight down the medial furrow of the body. The pores 
closely set, and extremely minute. 

Coloz~r. - Colour pale   el lo wish-brown, relieved with 
a number of greyish-brown spots, extending laterally along 
the body; the abdomen alone spotless, and of a somewhat 
more silvery appearance. These spots vary considerably in 
magnitude and number ; most middle-sized examples are 
marked yith a row of eight, stretching along the sides 
below the mesial line: and occasionally, too, with a. similar 
series above, the spots composing it, which sometimes ex- 
tend beyond the base of the dorsals, alternating with those 
in the 101vcr row, The interspace always exhibiting spots 
and cloudings, the former frequently confluent. 

Dorsal marked with okliqiie transverse bands ; the 
caudd likewise has 3 or 4 transverse bands (in adults a 
greater number), whereas the other fins would appear to 
be without markings' of any kind. Head to a greater ex- 
tent mottled; irides of a brassy yellow, black above. . 

Distribution. - u p  to the present time, L. luwqe- 
trceformis is known to occur on the coast of Greenland, 
Iceland, Spitzbergen, and the shores of northvestern Eu- 
rope, as far south as the Cattegat. But few examples of 
the species have been hitherto obtained from Greenland and 
Iceland ; off Spitzbergen, however, it has been repeatedly 
observed, individuals having been taken on each of the 
Swedish Expeditions to the Polar Sea, and its range ex- 
tends at least as far north as 800. Along the coast of 
Xorway, from Finmark to the Christiania Fjord, it would 
appear to be rather a common fish in most localities; I 
once took as a many as a dozen individuals i t  a single 
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ned, soin ved Gartheborg under 580 N. B. 
Boll. Fauna. p. 470). 

(Malm, Gartlieb. 

Idethele er det ikke udon Interesse, a t  Arten forc- 
koinmer fuldkommen uforandret under den forholdsvis harje 
Temperatur, som Havvaiidct har ved Norges og Sveriges. 
Sydkyst, og i den i skolde’hea  ved Nordspidseii af Spits- 
bergen. 

Fam. Lycodidae.. 

Gen. Lycodes, Reinh. 
Overs. 1830-31, Kgl. D. Vid. Selsk. Natwv. Nsth. Afh. 5to Del, ’ . 

p. LXXIV, ICbhvn. 1832 (1830-31). 

Legemet langsiralct, i Regelen sk jcelbelilcedt ; 
Slcicellene smaa, runde, nedtrylcte i Huden. Sidelinie 
iilsiede, o$e mindre iydelig, underiiden dobbelt. 
@et a f  middels Si&*else. ’ Kiceuerne uden Slcj,g- 
h a d e ;  Ouerlt?ia?ven lcungere , end Underkjceven. 
Finnesiraalerne bl0de, ariiculerede; Caudalen uiyde- 
lig, og er uden Overgang forenet ined Dorsalen og 
Analen. Ventraler tilstede, anbragte p a a  Siruben, 
bestaaende a j  f a a ,  scerdeles spinlcle Straaler; dews 
Lcengde mindre, end %jets Lcengdetliameter, eller 
mindre, knd ‘I4 a f  Pcctoraleirzks Lcengde. Gjcelle- 
spaltcn temmeliy trang : Gjmllehinderne ilcke indbyr- 
des sammenvoxede p a a  Bovedets Underside. T inder  - 

i Kjceuerne, samt i Iicgelen tillige p a a  Vomer og 
Palatinbenene. Pseudobranclzier t!lstede; Analpnpille . 
09 Sv0mmeblmre mangler. Appendices pyloricae 2 
eller ingen. 

Af donne i flero Henseender mmrkelige Slsgt have de 
seneste Bars Undersargelser efterhaanden bra& for Dagen 
et  ikke Singe Antal IIYQ Former, saalodes at den er kom- 
men til a t  udgjarre den artrigeste Shgt af alle hidtil be- 
kjendte arctiske Dybvandsfiske 1. 

Lycpdes-Slrlsgtens Litteratur. Om Slagten L?Jaodes foroliggpr 

‘ 18’22. Sabinc.  (Account of tho) ‘LFish”, Suppl. to Append. 
Capt. Pamy’B Voy. for the Diso. of a NW. Passage, 1819-20, p. 
CCm-II I .  Lond. 1824. 

for Tiden f0lgondo Littoratur. 

haul with a net, in the Porsanger Fjord, West Fininaxk. 
The southern limit of its rangc is probably Bohuslen, in 
Sweden, one or two individuals haying been obtained off 
Gotimhurg (580 3.). 

It is an interesting fact, that individuals taken on the 
soutliern coast of Xorway and Sweden, where the teinpera- 
ture of the water is comparativelyhigh, differ in no respect 
from those inet with in the frigid expanse of ocean at  the 
northern extremity of Spitzbergen. 

Fam. Lycodidae. 

Gen. Lycodes, Reinh. 
Overs. 18:30-:31, Kgl. D. 1%. Selsk. Naturv. Nath. Afh. 5 Del, 

p. LXXIV, Kbhvn. 1832 (1830-31). , 
, 

Body elongated, as a d e  scaled. Scabs small, 
circular, imbedded in ihe slcin: lateral line present, 
frequently indisiinci, sometimes double. Eyes mode- 
?-ate, jaws without fringes; uppsi* jaw  longel. ihan 
lower. Fin-rays soft, ai.liculated : caudal indistinct, 
coniinuous with the dorsal and anal. Venirals pre- 
sent, placed on the throat, each furnished with a f e w  
exceedingly slender rays; of a length less than the 
longitudinal diameter OJ the eye, or less than ‘I4 of 
the lengtlh o j  the pectorals. Gill-openin,g rather 
narrow; branchial menzbrane. disconnected on the 
inferior suqace of head. Teeth in ths,jaws, and, as 
a i d e ,  also on the vomer and palatine hones. Pseu- 
dobi*anc?Lice present;’ anal papilla and swinzming- 
bladder wanting. Pyloric appendages 2, or altogether 
wanting. 

Within tlie last few years the labours of ichthyolo- 
gists have brought to light ‘a considerable number of ~ Q W  

forms belonging to this, in many xespec&, remarkable genus, 
which is now shown to comprise a greater number of 
species than any of the other h c t i c  deep-sea fishes yet 
known l. 

Bibliography of the genus Lycodes. The genus Lycodes is 
treated of in the following works: - 

1824. Sabino. (Account of tho) “Fish,” Suppl. to Append. 
Capt. Parry’s Voy. for the Disc. of a NW. ,Passage, i819-20, p. 
c(%II-I~. Lond. 1824. 



Udredelsen nf disse iiyeTe Arter, 06 deres rette For- 
hold til de allerede bekjendte d d r e  Typer, freinbyder imid- 

Under Xavri af Dlenwius polaiio beskrives en Fisk, der i Aaret 
1819 faudtee opkastct paa Strandbredden i Arctisk America (North 
Georgia), og 801n syncs at  have vrerct en Art af den senereopstillede 
Slag$ Lycodes, ejendommelig vcd sit n 0 p e  Lcgeme, skjgnt Total- 
Iangden var ’7 eng. Tominer (omtr. 180mm),og med de for adskilligc 
af dcnne Slregts Arter cliaracteristiske ‘herbaand over Legemet. 
Hcskrivelseii er igvrigt saa ufuldstrendig, a t  Arten man siges at vrere 
ganske ubestemnielig, og den cr aldrig senere med Sikkerhcd gjen- 
funden. (1  a. L. Polaris, [Sab.]). 

1828. R o s s .  J. C. LLAppendix Xat. Hiat.”, Parry, Narrat. 
Att. to reach the North Pole 1827. p. 200. 

Et Individ, der af Ross henfprtes under Sabine’s ovenfor nrevnte 
Art, BhtIilit4S polaris, optoges under Parry’s Nordpol-Expedition i 
Juni 1827 pan SO Favnes Dyb nordcnfor Spitsbergen, under 8l0 G’ 
N. B. Denne er utvivlsomt en Lycodes, men syncs at afvipe fra 
Sabine’s Art vcd Finnernes Stryleantal samt Farven. og ansees pf 
Malmgren for a t  vrere synonym med hans i 186:) fra Spitsbergen be- 
skrevne L. l06Si .  ( 1  b. L. polaris, [J. C .  Ross.]). 

1830-31. R e i n h a r d t ,  sen. Overs. 18.30-31, Kgl. D. Vid. 
Selsk. Nat. Nith .  Afh. 5 Del, p. LXXIV. 

Sltugteu Lycodes opstilles, og dens Charncteristik meddeles tcm- 
nieligt udforligtt som dens Typus opstilles L. zahlii, cftcr et epkelt, 
onitrent 360mm Iangt Individ fra Grgnland, udtagct nf Vciitrikelen 
af en Soninaoess niicrocephalua. Uddrag af denne Meddelelse findes i 
Okens ,,Isis“ for 184e, 1). 124-125. (2. L. t d d i i ,  Reinh.). 

Lond. lY’28. 

Kbhrn. 1832. 

1834435. R e i n h a r d t ,  sen. Overs. 1834-35, Rei. D. T7id. 
Selsk. Kat. Matli. Afli. 0 Dcl, 1). ISXV.  Kbhrn. 18:37. 

Forfatteren giver en udfgrlig Diagnose ’ af Slaptcn, s‘navelsom 
af Artcrne L. vaklii, samt af den ny tilkoinne 1,. wticulntus, den sidste 

. opstillct eftcr 2 stoim Individcr fra Grfinland, crholdte i Aarciie 1833 
og 34, og ligeledes udtagne af Ventriltelen af S. nticvocephalus. 
drag’af denne Rlcddclclsc findes i Okens ,JsisLL for 1848, p. 1%- 
135. (13. L. rcticulatus, Reinh.). 

lLAccoiint Nat. Hist. Fish”, Sir J .  Ross, 
App. Narr. Sec. Voy. in Search North-West Passage 182!1-33, p. 
LII. Lond. 1835. 

Et Individ, der antoges at  have rreret Sabine’s L)lcnaiztspola~is, 
udtoges af Ventrikelcn af en Gadus ’ ved Boothin, Arctisk America. 
Det var ‘stzerkt mutileret, og Bcstemmelscii usikker. 

1838. R e i n h a r d t ,  sen. ,.Ichthyologislte Bidrng til den s o n -  
landske .Faiina“ (Kgl. I>. Vid. Selsk. Nat. Xatli. Afh. 7 Del, p. 

En udforlig Beskrivelse meddeles af L. waklii (hertil P1. 5), og 
L. wticulatus (hertil PI. Ci), samt o i  den ny tilkomne Art L. seni&aydus, 
hvoraf i 1837 var erholdt et Individ rned en Totallaiigde af omtrent 
480mm ved Grfinland. E t  udfwligt Uddrng af dcnne Afhandling fin- 
des‘i Okcns ,,IsisiL for 1848, p. 27!)-200. (4. 1,. se~ninudus, Reinh.). 

1844. KrGyer.  ?.Notice angaaende Foiggclse af den grgn- 
Iandske Fiskefoitcpclsc” (Overs. Kgl. D: V. Selsk. Forh. 1e44, p. 
140. Kbhvn. 1845). 

En kort og forel0big Diapose  meddeles af 2 nye Arter, A. 
perspiciUunr og  L. nehulostrs, beggo opstilledc eftcr et. Par Indidder fra 
Grgnland. Typ-Exemplarct af den sidste af disse Arter er tiisgnela- 
dende gaaet tabt, og den lader sig paa Grund af deli ufuldstsn’dige 
Beskrivelse neppc nogensindc identificere ; deli f‘prstnrevi’itc er, e’fter 
hvad der nedenfor skal sages pnavist, maaske Ungen af L. veticalutus. 

(5 .  L. perapiciZZtini, Kr. (i. L. ~it luloms,  Kr.).. 
1841 &oyer. Voy. Comm. Sei. Scaud. Lap., Spitsb., PeroE, 

Ud-• 

1835. Ross,; J. C. 

123-124, 147-174, og 223-228. Kbhvn. 1838). 

1838-40, Corv. “lo. Recherche“. Zool. Fisc. .PI. 7. Paris 1H4? . 

The working out of these iiew species and of their 
true relation to the types already established is. however, 

. The name of ~ h t i i t t S  poluris was given to a fish found strandcd 
in the year 1819 on the const of Arctic America (No$i Georgia], 
and which would seem to have been a species of tho subsequently 
established genus Lycodrs, a salient feature being the naked body, 
although the total length of the s p ~ i m e n  reached 7 English in (about 
180mm); i t  was marked, too, with the transverse bands across the body 
distinFuishing fiveral species of t.hnt genus. The, desciiption, howerer, 
is far too incomplete to admit of characteesing the species, 3ud it 
is not ~cnown t i  Iiave been subsequently met witti. 

(1 a. L. polaris, [Sab.]). 

1829. R o s s ,  J. C. ‘!Appendix Nat. Hist.,!’ .Parry, XaiTnt.. 
Att. to reach the North Pole 1827, p. ‘LOO. Lond. 3838. 

An individual, referred by Ross to Sabinc’s UZennius pohris ,  
was takcn on Psrry’s North Pole Expedition, in JUIIC 1’827, at a 
depth of SO fathoms, uorth bf Spitzbergen, lat. P1 O 6’ N. This spec- 
inicn is unquestionably a Lycodcs, but would seciri to differ from Sa- 
bine’s specics in the number of fin-rays ,and in the colour; Jiahngren 
regards i t  as iclentical yit.h his 1,. rousi, also from Spitzbcrgcn? des- 
cribcd 1864. ’ . ( 1  b. L. polariu, [J. C; ROSS]). 

1830-31, R e i n h a r d t  sen. Overs. 1830-31, Kgl. D. Vid. 
Selsk. Kat. Matli. Afli. 9 Del, p. LXXIV. 

The genus Lycodcs. is introduced, and it,s characters eqiimeratcd 
somewhat a t  length; as the t.ype, Reinhardt. gircs L. zahlii, determined 
from a single specimen from Grcenland, t.otal 1cngt.h about i!(iOm’ll? 

taken from the vciitricle of a SOiIIliibS?t8 microcet,haZtis. Extracts from 
this paper will be found in Oken‘s ‘LIsis” for 1848, p. 124 - 12:~ 

(2. L. ralilii, Rcinh.). 

1834-:-15. R e i n  h a r d t  sen. Overs. 1834-:3:1, Kgl. D. Vi& 
Selsk. Nat. Math. Afh. 6 Del, p. LXXV. Kbhni. 1 W i .  

The author furnishes a detailed diagnosis of the genus, and of‘ 
the spccies L. vnklii and L. Tetinilatets, the Intter established from 2 
large individuals obtained on the coast of Greenlalid, in the years 
1833 and 1P34; these specimens, too, were taken from the k t r i c l e  
of a 8. niic~occphalus. Extfacts from this paper will be found in Okeii’s 
‘LIsis” for 1848; p. 134-135. (3. L. rcticndatuu, Eeinh.). 

‘183:). Ross ,  J. C. ‘LAccount Nat. Hist. Fish.,” Sir  J. Ross, 
App. Narr. Scc. Voy. in Search Sol‘th-l\rest Passage ~3@29-33, p. 
LII. Loiid. 1835. 

An individual, believed to have LCCII Snbiiic’s Blcnnius polaris, 
was taken from the veiitiicle of n Gadus, at Bootliia, rh*ctic Amcrica. 
Being greatly mutilatcd its determination is doubtful. 

1838. .Rei nh ar’dt sen. “Ichthyologisko Bidrag til den grow 
landskc Fauna” (Kgl. D. Vid. Selsk. Nat. Math. Afli. 7 Del, p. 123 
-124, 147-174, ‘and 223-228. 

zahlii (PI. ”) and of L. 
reticuZuttts ( P I .  6); also of a ncwly established species L. seniincidus, of 
yhich a specimen - total .length aboiit 480’“”’ -. had been obtnined, 
in 1837, on the coast of Greenland. .Extracts from this t,rentise yill 
be ‘found in Olcen’s LLIsis’’ 1848, p. 279-200. (4. L. artiiin?idiis, Reinh.). 

1844. KrG yer. UNotice angasende Forogelse af den grgn- 
laiidskc Fiskefortcgpelsc” (Overs. KgI: D. V. Sclsk, Forh. 1844, p. 
140. Kblirn. 1845). 

A brief and preliminary diagnosis is furnished of 2 new spccics, 
L. perspicilltcnl and L. i~ebulosnt~, both established from 2 examples 
takcn 011 the const of Greenland. Thc typical specinicn of the Intter 
species would appear to have becn lost, aud on accouiit of tho in- 
complete description yill hai*dly admit of being identified; the former 
- from reasons to be subsequently advanced - is perhaps n young 
cxample of L. rctintlatus. (:I. L. perspicilktnr, Kr. 0. L. nebulosus, Kr.). 

184? K r o y c r .  Troy. Coinm. Sci. Scand. Lnp. Spitzb. FeroC, 
1838-40, Con-. In :‘Recherche.’’ 25001. Fisc. pl. ’7. Paris 1S4? 

Kbhrn. 1P32. 

, 

Kbhrn. 1838). 
A full description is furnished ‘of I; 
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lertid sceregne Vanskeligheder, ikke blot pm Grund nf den 
mindre gode Tilstand, livori disse ddre  Typ-Individer be- 

I Gaimards Planchevwk, tilh0rende Beretilingen om Corvctten 
,,La Rechcphe’s“ nrctiskq lteisc, givcr K1;0ycr Xfbilduirigcr af de 2 
hidtil crholdte Individer af L .  pcrspicilluni. Text blev ikkc levcref til 
dennc, cller til de 0vrigc iehthyologiske Planchcr. 

18:)5. R i c h a r d s o n .  .‘Account of thc Fish”, Last ‘Arct. Voy. 
Command. of Sir Edw. Belcher, lS;)2-54, vol. 2 ,  p. 362, P1. XXVI. 
Lond. t 855. 

E n  ny Art, L. niwomis, fra Arctisk America (Xorthomberland 
Sound) beskrives udforligt og afbildcs ; ligcsoni Sabiue’s L. polaiis 
var den udcn Skjrttl, men trfveg fra denne vcd Straaleantnllet i Pec- 
toralen, snmt vcd Aiitnllct af Legemets Tverbnand. Totallangden af 
det st0rste af de 2 crholdtc Individer var onitrent 17(itn’n* .F@rst i 
187F er dennc Art gjenfundct i et stort Individ fra Combcrlaiid Gulf, 
ligeledcs i Arctisk Amcrica. (7 .  L. niucoms, Rich.). 

_--_ __ 

79 __ .- - 

1897. I t c i n h s r d t ,  ju i~ .  ,,Fortcgnelse ovcr Gr6ilnnds Pntte- 
dyr, E’uglc og Fiske,‘c Riuk, Grpnl. 2 B. App. 13. 22-23. Kbhvn. 1557. 

Arterne L .  aalilii, L. rcticulattur, L. ,seniinudus, L .  perspiciZZusi, 08 
L. ne6dosus opregiies som .tilhgreudc ~ G r 0 n l a ~ d s  Fauna. 

1861. Gill.’ “Catalogue of Fishes of the Eastcim Coast of 
North America, from Greenland to Cfcorgin” (Proc. Acad. Sci. 

De hidtil kjendte 7 Alter, L. vnhlii, Reinh., L. rctibnEnih, Reinh., 
L. scniinctdus, Keinh., L. pc i sp ic i~u i~ i ,  Kr., L .  ncbulosue, Kr., L. niiicoms, 
Rich., ’ og L. polaiis, Sab., opregncs soni. tilh@reudc dct ovennavnte 
Gcbet. 

. Philnd. ’ 1861, Appendix p. 46. Philad. 1862). 

18E.  K r g y  er. ,,Nogle Bidrag til nordisk Ichthyologic” 
( N a t u h  Tidsskr. 3 Kakke, 1 B. p. 288-294, Mai  1Ni.l. Kbhvn. 

K.r@yor giver her Dingnoscr og Bcskiivelscr af sine i 1844 
ppstillcde 2 Arter, L. peispiciUuai og L. nchdosiis; af dcn sidstuwntc 
Art dog lidet udf~rligt. 

1862. Gunther .  Cat. Fish. Brit. Nus. vol. 4, p. 319-:32(i. 
Lond. 1 Hi?: 

Yam. Lycodidae opfores her uiider Ordcnen .4?iucanthini, Under- 
ordcnen oadoidei, og stillcs son1 dcnncs ?den Familie umiddelbart 
foran Gadidae (saalcdes vidt adskilt fra Familien Uloii&clae). Familien 
indbcfattcr 3 Genera: 1. hycodea, 2. G?jniiieEis, 3. ~rotoscctes. Til Slsgten 
Lycodes (i cgcntlig Forstand) hcnrcgnes OR gives Diagnoscr af Ar- 
tome 1.  L. vahlii, 2 .  L. pempicillum, 3 . -  L. rctictilatus, 4. L. seniintcdus, 
.5. L. niticosua, og (i. L .  polaris, men ingen nye.Artcr opstilles. Den 
andcn Gruppc indbefnttcr de antarctiskc Arter, henhbreude under 
(Under-)Slatgtemc ~~IZuocnctc~ og Pliucocartce, Jen., samt den sdnere 
opetillcdc Pnialycodea, Bleek. 

1863. Gill. “Synopsis of the Family. of Lycodoidae” (Proc. 
Acad. Nat. Sci. Philad. 1S63, p. 254-261. Sept. 1863). 
. Eftcr en almindelig Ovcrsigt over Pamilicn Lycodidae, gives 
en udfgrlig Chwacteristik af Slegten Lycodes, hvorpaa de i hnns 

’ foregaaende Catalog (af 1Sti1) oprcgnede 7 Alter gives sammcnligncndc 
Diagnoser, nicd Angivclsc af Synonymer. Familien indbefatter cftor 
ham Opfatning Underfamilierne Zoarceinuc, Lycodiitiac, og CkJmtielime, 
en Anskuclsc, dcr syncs at havn god Grund til at blive uierkjendt 
som nnturlig. 

1PH4. 81 a lmgrcn .  “Om Spetsbergcns Fiskfamin” (ofv. Kgl. 
Vet. Akad. Fiirh. lRi4, 11. .51(;-517). 

2 unge Individer af L .  ioss i ,  n. sp. hcskrives, optngne i Nord- 
Spitsbergcn i 1 Mil iindcr dcn f0rste svcnskc Polar-Expedition. AI-- 
ten 81188CS af Nalmgrcii som .synonym mod Ross’ Ilknniiis pbln,-is 
(fm 1828), og forskjellig fra Sabinc’s Art af samme Navn (fra IS24)i 
saudsynligvis falder den sammen med L. pcmpicilluni, Kr. 

Rlahngreiis Fund af L. rossi omtales atter, ‘men uden viderc 
Bemcerkniiiger: 1) af Malmgrcn 1864 i “Svenska Exp. till Spets- ‘ 

18(;1-K3). ’ 

. 

exceedingly difficult,. not merely owing to the defective 
state of tho older typical speciiuens, but also to tho fact, 

In the plates to Gaimard’s work on the voyage with the cor- 
vette la “Recherche” to the Artic regions, Kriiyer figurcd the 2 spec- 
imens of L. peisyieillniii as yet obtziii,ml. There is no letter-press to. 
this or any of the othcr ichthyological platcu. 

IKi.’,. Richardson .  “Account. of the Fish,” Last. Arct. Voy. 
Coiiimiiiid of Sir Edw. Belcher, 1852--:i4, vol. 2, 1). M2, P1. XXVI. 
Lond. 1KfL 

A new species, 1,. nrtrcosiis, from Arctic Amcrica (Northumber- 
lnud Sound), is fully dcscribed, and figurcd ; it resembles Sabine’s 
L. polrois in uot having scales, but diffcrs from that species in the 
number of pectoral rays, :md in the number of transversc bands on 
the body. ’l‘lie total jength of t.he largest of the 2 individuals ob- 
taiucd was nbout 176””. Not till 1“ili wns this species wain inct 
with, in a large individual from Cumberlaud Gulf, also in Arctic Am- . 
erica. . (7 .  L .  nrucosw, Rich,), 

1 Ki7.  R e i n h a r d  t jun. .‘Fortcpnclsc ovcr Gronlands Patte- 
dyr, Fugle og Fiske,” Rink, Cir0nl. 2 B. App. p. 22-23. Kbhvn. I Ki7.  

The species L. vahlii, L. rctindatus, L. scniiiicrdu,s, L .  perspicilluni, 
and L .  nehrloslrn arc cnuinerrrted as belonging to the Fauna of Grccnlnud. 

1861. ?ill. .cCataloguc of Fishes of the Eastern Coast of 
North Americn, from Greenland ‘ to  .Georgia“ (Proc. Acad. Nat. Sei. 
Philad. 1 SGl; Appendix, p. 46. 

. The 7 specics as yet known, viz: I,. cahlli, Hcinh., L. retia&- 
tils, Keinh., L. senrimdus, Rcinh., L. perspiciUun~, &., L .  ncbtrlosus, Kr., 
L. iiieicows, Rich., and L .  polaris, Sab., arc cnumernted as bcloiiging 
to the Fauna o! that region. 

1802. K r o y  cr. ‘“ogle Bidrag til nordisk Ichthyologie“ 
(Naturh. ‘fidsskr. 3 Itoekke, 1 B. 11. 2W-2!14, Nay 1162. Kbhni. 

In this paper I(i*iiycr gives diagnoses and descriptions of his 
2 species, established 1E44, L. pci~yici l lui~i  and L .  ~ i e b d o s ~ a ~ ;  those of 
the latter .are however rather brief. 

. .- .. ___ 
, 

Philad. IEG2). 

1 Pti 1-43). 

. 1N2. Gi in ther .  Cat. Fish. Brit.‘ Nus., vol 4, 1). 319-:32(i. 
Lond. 150’7. 

The Fam. Lycodidm is classed under thc ordcrhacan th in i ,  sub- 
order Qndoidei, and as the 2nd family, inimediatcly prcceding Qadi& 
(hencc widely removed from the family Rlcntiii&c,L T l k  faniili com- 
prises 3 gciici’a, viz: 1. Lydodes, 2. Gyninelis, 3 .  Uroaectes. To the 
genus Lycodes, in a limited sense, are referred, and diagnoses given, 
of the followink species: 1. L .  mhlii, 2. L. perspiciUunr, 3. L. resi- 
culattrs, 4. L .  scmintulirs, :). L. ~ritico~is, and 6. L. poEn&s; but no new 
species nre established. A second group compsises the Antarctic 
species, belonging to thc (sub-)gcuera Ikiocmtta and Phucocates, Jen. 
and the subsequently cstsblished .PavnZycodes, Bleck. 

1 W 3 .  ‘ I  Synopsis of the Family of Lycodoidte“’ (Proc. 
Acad. Nat. Sci. Philad. 1103, p. 2:)4-201, Sept. 1863). 

After a sunimnry revicw of the fainily Lycodith, the author 
gives in detail the chwacteristic features distinguishing the gcnus 
Lycotles, nnd theu procecds to furnish. comparative diagnoses of the 
7 ,  species enumcrdtcd in his foriner Cntalogue ( lP( i l ) ,  apcompained 
by a list of synonyms. The family coniprises, according to his view, 
the sub-ftnilics ~oarccitm?, fijcodi7icc, and Qymaelitm:, which therc is 
good reason to believc will provc correct. 

lH(i4. N a l m g r e n .  ‘loin Spctsbergens F’islifauua” (ofv. Kgl. 
Vet. Akad. Fiirh. 1864, p. 51(;-517). 

Descriptions are given of 2 young excimples of L .  rossi, n. sp., 
taken on the north coast of Spitzbergen in 1 M i l ,  on the first Swedish. 
Polar Espcdition. Mnlnigren regards the species as idcnticnl with 
Ross’s Uleniiius p o k ~ i a  (IF%), and diflering from Sabiiie’s species of 
the snme iinnie ( 1824) ; probnbly it is identical with L. perspicilluni, Kr. 

Nalmpeu‘s discovery of L ,  rossi is again referred to, but with 
no additional obmmtions, 1 ) by Malmgrcn, 1W4, in USvcnska Exp. 

G i 11. 
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finde sig, men ogsaa fordi der s p e s  at kunne raade en 
ganske betydelig Variation inden Individerme af samme 

bergen Ar 1804“, Bihang p. 249; 2) af Frisch 180T1, i hnns Bearbei- 
delse af Malmpens foregaaende Afhaiidling i Petermann, Gcop.  Mit- 
theill. 18(ij, Erg. Heft IVr. 16, p. 39; 3) af Heuglin 1874 i “Reisen 
n. dem Nordpolar-Meer 1870 u. 1871“, 3 Theil, p. 216, Braun- 
schw-eig 1874. (8. L. rossi, Nnlmgr.). 

1860. S a r a , ’  N. ,.Om Lycodes gracilis, en ny norsk Fisk“ 
(Forh. Vid. Selsk. Chra. 1806, p. 40-4:1, PI. 1 ,  Fig: 1-3). 

Lycodcs gracilis, n. sp. beskrives og afbildes cfter e t  ungt In- 
divid nied en Totallengde af a m “ ,  fra 50-40 Favne i Drgbaksund 
i Ndrge. Dette Individ cr dog utvivlsdmt synonymt med L. rossi, 
Malmpen, og saaledes, efter hvad jeg antager, ligeledes med L. per- 
spicillum, Kr. 1844, og udgjgr ligesom disse sandsynligvis den spzde 
Unge enten af L. retinrlattur, eller maaske nf en anden np-etaa- 
ende Art. (0.  L. gracilis, 31. Sars). 

1808. E s m a r  k. ,,Bidrag til Finmarkens Fiskefauna“ (Forh. 
Scaud. Xaturf. 10 Mgde, Chra. 1808, p. 524). 

3 store hdivider af en Lycodes, som Univ.-Musmet havde mod- 
taget fra Varaiigcrfjorden (de 2 nedsendtc i 1804, det trcdie med- 
bragt af Prof. Esmark fra en Reise I disse Egne i 1805), henfares 
under L. valrlii, Reinh. Disse Individer ere senere (1874) af ncttrwe- 
rendc Forfatter erkjendte og nsermere beskrevne som en egen Art, 
L. emiarkii. 

1871. Collet t .  ,,L?jcodes sarsii, n. sp., ex ordine Anacantl~no- 
rum Gadoideorum“ (Forh. 1%. Selsk. Clna. 1871, p. 62-67, P1. I. 
Chra. 1872). 

L. sarsii, n. sp. beskrives 08 afbildes efter et (Yngel-)Individ 
med en Totallcttngde af 44”””, optaget i 1869 i Hardangerfjordon i 
Norge fra 100-1:10 Favnes Dyb. Den er ensfarvet, alleredc fuldt 
pigmenteret, men endnu udcn Skjzl ; den tilhgrer sandsynligvis de 
niest anguilliforme Arter, og udgjgr den spsede Unge af en maaske 
en’dnu ukjendt Art. (10. L .  sarsii, Coll.). 

1872. Gill. UArrangemeut of the Families of Fishes” (Smith- 
son. Misc. Coli. No. 247, vol. XI, Nov. 1872. Washingt. 1874). 

Familien Lycodidae opfgres her under Ordenen I’elcocephali, 
Subord, Anacanthirrz. Arter omtales ikke. 

1872. Gill. ”Catalogue of the Fishes of the East Coast of 
North America” (U. S. Comm. Fish and Fisheries, Part 1 ,  Rcport 
1871-72, p. 790-707. JFrash. 1 8 7 4  

I denno reviderede og supplerede Catalog (cfr. Catalogeii af 
ItXl),. cr Fain. h c o d i d a e  opfgrt vzsentlig i Ovcrensstemmelse med 
Anordningen i foregaaende Skrift, (Smiths. Misc. Coll. vol. XI ,  1872). 
Af Slcttgten fijcodes oprcgnes de samme Arter fra Nord-Americas 
Oatkyat\ som i Catalogen af 1S01, men uden Dinposer eller Be- 
skrivelser. 

1873. Wersuch einer natiirlichpii Classification 
der Fische“ (Sitz. Ber. Math. Nat. C1. Akad. Wise. 67 ,B. 1 Abth. 
Jan. 1873, p. 43. 

Slsgtea Irdcodes opf@res her blandt Ser. II.. Hcterocornri; Ord. 
2. Arthrope;i; Subord. 2. Oastro~recta; Eam. 0. Zoarcae (den sidste ind- 
befattende -1. %oavces, 2. hJCOde8). . Arter omhandles ikke. 

1874. Collet t .  ,,Norgee Fiske‘l (Tillegsh. Forh. Vid. Selsk. 
Chra.‘ 1874, p. !EI--103. . Chra. 1675). 

Som tilhorende Landets Fauna omhandles ‘de 3 Arter, L. p a -  
ciZis, M. Sara, fra Christinniaijorden, L. sarsii,  Coll., fra Hardanger: 
fjorden, samt L. esmarkii, n. sp., den sidstnevnte opstillet efter de 3 
store Individer fra Finmarken (mcd en Totall. af 595-(i501nm), der 
af Prof. Esmark tidligere (1808). vere opfgrte. som tilhgrende L. valilii, 
Reinh. , (1 1. L. csnrarkii, ,ColJ), 

, 1874. B 1 e e k er. “Typi nonnulli gcnerici piscium neglecti” 
(Versl. Bled. Kon. Akad. Wet. Amst. 2 R. 8 Del, .p. 309. 

F i t z i n g e r. 

W e n  .18i9). 

lS74). 

that individuals of the same species are found to vary 
very considerably inter se, resulting paxtly from sexual 

till Spetsbergen, Lr 1864,” Uihang, p. 249; 2) by Frisch,’ 1865, in 
his revision of Xalmgren’s treatise in Petermanns Geogr. Mittheill. 
1865, Erg. Heft Nr. IC.,  p. 39; 3) by Qeuglin, 1P74, in ‘lRciseii 11. 

dcm Nordpolar-Mcer, 1870 u. 1871,” 3 Theil, p. 215. Braunschweig 
1874. (8. L. rossi, Malmg.). 

18Ni. S a r a ,  M. “Om Lycodcs gracilis, en. 11y norsk Fisk” 
(Forh. Vid. Selsk. Chra. 1860, p. 40-45, P1. I,’ Fig. 1-3). 

Lycodes gmcilis, n. sp., is here described and figured from a 
young specimen. (total length 43mm) taken at a depth of :to-60 
fathoms, in Dr~baksuid ,  Norway. This individual is unquestionably 
i$cntical with L. rossi, Malmgr., and ’ thercfore, as I conceive, also 
wit11 L. perspicillrrnz, Kr. 1844; hence it probably agrccs with the two 
latter in being n very young example of L. retinr&~tus, or some closely 
related species. ({I.. L. grnchis, M. Sara)., 

18W. Esmnrk.  “Bidrag til Finmarkens Fiskefauna” (Forh. 
Scand. Naturf. 10 Mgde, Chra. 1868, p. 324). 

Three large exainples of a Lycodes, obtained by the University 
of Christiinia from the Varanger Fjord (2 of the specimens were 
sent in 18(i4, the third was br.ought home, in 1865; by Professor Es- 
mark) are referred to L. vahlii, Reinh. Subsequently (1874) thesc 
specimens were recogilised by the present nuthor as a distinct species, 
L. ‘esmarkii. 

1571. Col le t t .  “Lp-odcs sarsii, n. sp., ex ordine Auacanthino- 
rum Gadoideorum” (Forh. Vid. Selsk. Chra. 1871, p. 62-47, P1. I. 

, Chra 1872). 
L: sarsii, n. sp., is .described. and figured from a (fry-)specimen, 

total length 44mm, taken, in 1809, ’ in the Hardanger Fjord, Norway, 
at a depth of 100-1?10 fathoms. It is of a uniform colour, with, t,he 
pigment .fully developcd, but exhibiting as yct no trace of scales; 
helongs probably to the anguilliform species, being, perhaps, a rely. 
young example of an uiilniown species. (10. L. sarsii, Coll.). 

1872. Gill. “Arrangement of the Families of Fishes” (Smith- 
son. Misc. Coll. Xo. 247, vol. XI, Nor. 1872. 

The family Lycohidm is here classed under the order Teboce- 
phali, sub-order Anacnnthitri. 

:‘Catalogue of the Fishes of the East Coast of 
North America” (U. S. Comm. Fish and Fisheries, Par t  1, Report 
1871-1872, p. 790-797. IVash. 1873). 

I n  this rcv’ised and cnlarged Catalogile (vide Catalogue 186l), 
the author classes the ’ famil? Lycodida: chiefly in nccordaiice with 
the arrangement adopted in the for6goiiig work (Smithson. ‘Nisc. Coll. 
vol. X I , ,  1872). Of the genus Lycodcs, he enumerates the same species 
from .the oast coast of North America as in his Catalogue of 1801, 
but without furnishing any diagnoscs or descriptions. 

. 1873. Fi t .z inger .  ‘ L V e r s ~ ~ h  ciner natiirliclien Classification 
der Fische” (Sitz. Ber. Math. Kat. C1. Akad. IViss. 67 R. 1 Abth. 
Jan. 1873. p. 43. 

The genus Lycodcs is here classed among Ser. 11. Ifeterocoroii; 
Ord. 2. Arthropteri; Sub ord. 2. Gustronectn; li‘ani. (i. %oarem (comprising 
1 .  %OUl’CC8, 2. Lycodrs). No species refcrrcd to. 

’ 

JFrashingt..’1874). ’ 

No species referred to. 

1872. Gill. 

W e n  1873). * 

lS74. Collet t .  UNorges Fiske” (Tillegsh. Forli. Vid. Selsk. 
Chra. 1874, p. 05-103. Chra. 187?1). 

A s  comprised in the h’orwegian fauna, the nuthor enumerates 
the 3 species : L. gracilis, M. Sara, from the Christianiafjord, L. sarsii,’ 
Coll., from the Hardangerfjord, and L. esniorkii, n. sp., the lastrmen- 
tioncd being established from the 3 large specimolis taken on the 
coast of Finmark (total length from 6!):imm to 050mm), which Prof. Es- 
mnrk, in 1 ROX, had teferred to L. vahlii, Reinh. (I  1, . L. esmarkii, Coll.). 

‘ITypi nonnulli generici piscium neglecti ” 
(Versl. Med. Kon. Akad. Wct. Amst.. 2 R. 8. Del, p. 300. 

1874. €3 1 c’e ker. 
1874). 
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Art, baade grundet p a  Forskjel i Kj0n, og ined Hensyn 
til Farvetegning, Udstrzkning nf Skjelbeklsdning, og tildels 

Som nye Slregter blandt Familien Lycodidac opforer Bleeker 
Lycodalepis for L. nictcoscts, Rich., samt Paralyrodrs for L .  , e?aiiegatzrs, 
Giinth. Deli sidstnrevnte Art tilhprrer vistnok en fra den tjiiiske 
Lycodcs skilt Slegt; dcrimod syncs Opstillingen af en saerskilt Slmgt 
for Richardson's Art, pundet  pan Mangelen af S k j d ,  at vrere over- 
fladig, nanr man t.agcr i Bctragtning den store Variation i Skjrelbe- 
kloedningens Udstrmkning hos de Ovrige Arter. 

1875. L u t k e n .  "Revised Catalogue of the Fishes of Green- 
land" (Man. Nat. Hist. etc. of Greenl., prepared for the Arct. Exped. 
of 1875, p. 118-1 19. 

Indeholder en Fortegnelse over de hidtil bekjendte gr0nland- 
ske Arter, de samme, som i Gill's Catalog (af 1801), med en An&$ 
velsc af Synonymi. 

1870. m a l  1 ace. Geographical Distribution of Animals, vol. 

Den gcogmphiske Udliredclse af Familien Lycodidac angives (i' 
Overeustenunelse nicd Giintliers CJatalogue af 18CiZ) til Arct.isk Ame- 
rica og Grpnland, samt de antarctiske Have omkring Falklaiidsperne 
og Chilog. (De antarctislic Arter udgjore dog ut\+vlsonit destincte 
Genera). 

Lond. 1875). 

2, p. '430 (Lolid. 1870). . 

1877. Goode  JZ Bcaii. "Descriptions of two new Species of 
Fishes, dlac~uiris Gaiidi and Lycodes vcwillii" (Amer. Jouni. sci. Arts, 
vol. XIV, 1). 473-470; Dec. '1877). 

L. d e w i l l i ,  11. sp. opstilles og beskrives udforligt efter 0 Indi- 
vider, crholdte nf C. S. Fish Commission paa 90-100 Faviies Dyb 
udenfor Kysterne af Xova Scotia Sommcren 1877. -&iten tilhrrrcr de 
lnngstrnktc Formop af donne S l q t ,  og cr blandt disse ckaracteristisk 
ved at tesidde Tverbannd. (12. L. vrw-iZZii, Goode & Beau). 

1877. RI alni. Gotheborgs ocli Bohuslans Fauna, p. :)02 
(Gotheb. 1877). 

L. gracilq's, M. Sars, ointales som iuaaske forekommonde udon- 
for Bohuslbi, en Antagelse, der blot er gundet  paa Fundet af Indi- 
videt i Christianiafjorden. 

,,Fiike, indsamlede under den norske Nord- 
haw-Expeditions 2 fprrste Togtcr, 187'3 og 1877" (Forh. Vid. Selsk. 
Chra. 1878, No. 4, p. 11-20; Februir 1878). 

Under L. walilii, Reinh. , henfprres og besltrives et Yngel-Individ 
af en Lycodrs, (der dog sandsynligvis cr.skilt fra denno Art, og ud- 
gjor Yngelen af L. esi~arki i , )  saint ct Par (ligcledes Yiigel-Ii'idivider), 
af den smere beskrevnc L. .frigidus. Som ny opstilles L. muraet~a, dcr 
er ensfarvet, slcjrelbeklledt, og t i lh~rcr  de mest. langstrakte Former 
af donne Slregt. Alle Individer varc optnpi;e under ARrets 2det 
To@, i 1877, pan Ba!ikcriie udenfor Nordlaiid og Lofoten. 

(13. L. nrura&~a, Coll.). 

1878. C 01 1 e t  t. ,, Fiekc fi*a Nordhavs - Expeditionens sidste 
Togt, Sonimorcn 1878" (Forh. Vid. Solsk. ClirR. 1878 KO. 14, 1). 

Af dette Togts iigholdige Matoriale hcnfores 1 I Individer un- 
dbr en ny Art, L. ji-igidus, der er ensfarvet, skjslbeklsdt, og tilhbrer 
vaklii-Typen, samt 2 under L. pallidus, n. sp., der i dct hole er over- 
ensstemmendo 'mod L. frigidus, men liar cliaracteristiske Tegninger 
over Rnncrne. Under L. wahlii henf0rcs 3 Individer, der dog (sain- 
lneu rned Yngel-Iudividet fra forrigo Aar) udeii Tvivl udgjgrc de 
hidti1 ukjendte yngre Stadier af L. essiarkii, son1 danner denne Arts 
Representant i de europakke Dolo af Ishavet. Frenideles angives 
1 Individ 'at tilhore L. scsiititrdus, Reinh., 3 Individer L .  ~i~uraeitn, 
coll., medens 1 riled nogen Tvivl honfprres under L. ivticulatus (i n w -  
voerende VErk opstillet son1 distinct under NRW af L. liltkctti). Alle 
Yare orholdtc Sommoreii 1878 fra Havot omkring Boayen Eiland og 
Spitsbergen; af de fleste gives udfprrlige Beskrivelser. 

(14. L .  frigidus, toll. 15. L .  pauidus, toll.). 

1878. C o 11 e t t: 

45-77; DCC. 1878). 

Den iiorske h'ordlinvsexpeditioii. Collett : Fiske. 

differences, and partly fiom variation in colour and extent 
of scaling, as well as in the proportions of the body. 

As new genera of the family L y c o d i h ,  Blecker proposes Lycoda- 
lcpis for L .  ~i~t icosus,  Rich., and Pavalycodcu for L. varieyattts, Gunth. 
The latter species belongs unquest.ionably to a genus distinct from 
the typical Lycoden; on "e' other' hand, the establishment of a sepa- 
rate genus for Richardson's species on the basis of its not having 
scales, would seem superfluous, if me call to mind the great variation 
in t.he extent of the scaled integument exhibited by 'the other species. 

"Revised Catalogue of the Fislics of Green- 
land" (Nan. Nat. Xist. etc. of Greenland, prepared for tlie Arct. 

Coi&ins a list of tlie Cireciiland species known up to .that 
time - the same as in Gill's Catalogue (18(il) - with tho sponyms 
annexed. 

187G. 1'7 a l l  ace. Geographical Distribution of Animals, vol. 
2, p. 439 (Land. 1876). 

The gcogmphicnl range of the family Lycodidrz is given (in 
conformity \vi&' Gunther's Catalogue of 1 Sol), as comprising Arctic 
America, and Greenland, together with the Falkland Islands and 
Chilo?, in the Antarctic Ocean. (The Antarctic species belong how- 
ever to distinct genera). 

1877. Goode  & Bean.  "Descriptions of two new Species 
of Fishes, ilfacmma baidii and Ljcodcs v e r d l i i "  (Aiuer. Jour.  Sci. 

L. verrillii, 11. sp., is established and fully described froiii 0 
specimens obtained by the U. S. Fish. Comniission, at a depth of 90 
'-100 fathoms, off the coast of Nova Scotia, in  the summer of 1877. 
This species bblongs to the elongated forms of the genus, among 
which it is distinguished by the trnnsivrse bauds. 

(12. L. verriIZii, Goode & Bean). 

lS77. N a 1  in. Giitlicborgs och Bohuslans Fauna, p.' 502 
(Gotheb. 1877). 

L. gracilis, M. Saw, is spoken of as possibly occurring on the 
cqast of Bohusliin , a sup1)osition which has nothing beyond the 
specimeii from ,the Christiania F,iord to support it. 

1878. Colle  t t .  "Piske indsanilede midor den norske Nordhavs- 
Expoilitions 'L farste Togtcr, 1876 og 1877" (Forli. Vid. Sclsk. 
Chrn. 1879, No. 4, p. 11-20; Februar 1878). 

The author refers to L. vahlii, and describes a fry-specimen of a 
Lycodes, which, however, is doubtless' distinct from that species, most 
likely the young of L. esiiinrkii; likewise two examples (both of them 
very young) of L .  frigidus, afterwards described. As new, he estab- 
lishes L. ?~iti?*mi~a, whicli is scaled, uniform in colour, and the most 
elongated form of the genus. Thc spcciinens were all taken during 
the second voyage, in  1877, on the banks off the coasts .of Nordland 
and Lofotcn. (1:X L. ourmiua, Coll.). 

1878. C 011 e t t .  "Fiske fra Nordliars-Expoditioiieiis sidstc To& 
Soinmeroil 1878" (Forh, Vid. Sclsk. Chra. 1878, Xo. 14, 1). 45-77; 
Dec. 1878). 

No less tlia!i 1:) individuals of the valuable collection made 
011 this voyage are referred to R now species, L. fprigidus, uniform in 
colour, scaled, niid of the vaklii t)?)e; 2 to  L. pdiidus,  n. sp., which 
agrees in its chief characters with L. f i - igidw, but with distinctive 
innrkings on the fins. To L. wahZii are rcfel*rcd 3 individuals, which, 
homercr (along with tlic young specimen taken the year before), 
reprosont the oadier stages, unknown before, of L .  csmnrkii, tho represcn- 
tatire of L. vuhZii in the European tracts of the Arctic Ocean. More- 
over, l individual is referred to L .  yniii~wdtrs, Reinh., 3 to .L. tnurwita, 

Coll., and 1 indiiidual, though somewhat doulhfully, to  L. wtintlattrs 
(in this General Roport established as distinct, under tho name of 
L. lgtkeni). These spocimcns werc all obtained in the suInmer of 
1878, OR Uecren Eiland iind Spitzbcrgen; most of .them are fully 
described. (14. L. f9-igidU8, Coll. 1:). L. paNidus, Coll.). 

1875. L u t ken. 

Exped. of 187n, 11. 118-110. h n d .  1875). 

Arts, V O ~ .  XIV, 1). 473-470; Dee. 1877). 
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ogsaa Legemsproportionerne. Endvidere ere flere af Arterne, 
saavel de zldre, som de nyere, opstillede efter ganske unge 

1879. Goode  & Bean.  “Discoveries of the U. S. Fish Com- 
mission“ (Am. Journ. Sci. Arts, vol. XVII, p. 42-43; .Jan. 1660). 

L. vern‘Uii, Goode & Bean, omtale‘s spm erhoidt paa 73-1 14 
Favnes Dyb udenfor Kysterne af Nova Scotia. . 

1879. Col le t t .  ,,Neddelelser om Norges Fiske i Aarenc 1875- 
78.‘, (Forh. Vid. Selsk. Chra. 1670, No. 1, p. 62; Febr. 1879). 

Identiteten af L. csniarkii 06 L: vahlii omhandles og bekraeftes 
fremdeles, efterat Forf. i 1878 havde medbragt ‘fra Finmarken 2 nye; 
men atter fuldt udvoxede Individer af den fmrstnavnte Form til Uni- 
versitets-Nusseet. Nordhavs-Expeditionens Yngel-Individer af L. fr i -  
gidus fra Bankerne udenfor Lofoten anfores som gaaende ind undcr 
Norgcs Fauna. 

1870. Bean.  “Fishes collected in Cumberland gulf and Disco 
Bay” (Bull. U. S. Kat. Mus. No. 1 5 ,  p. 112-116; Contrib. to the 
Nat. Hist. of Arct. Am., by 1,. Kumlien; 23de Nai 1870). 

. Af L. mucoma, Rich. 1853, hvoraf tidligere vare blot kjendte 
de 2 Typ-Individer fra Northumberland Sound, erholdtes e t  ny t  In- 
divid i Cumberland Gulf i 187G. Totallangden var 430”’”; Richard- 
sons originale Beskrivelse bliver i alle vesentlige Henseender be- 
krseftet. 

. 1879. Col le t t .  “On a new Fish of  the Genus Lycodes from 
the Pacific” (Proc. Zool. SOC. Lond. 1679, p.. 381-382). ’ 

L. paczjfieus, n. sp., angivelig fra Japan, og tilhmrende Berliner- 
Musseet, beskrives og afbildes i et Trmnit. 
lende Vorherin- og Palatintsender antages den niaaske rcttere at hen- 
feres. under en egen Underslsegt, for hvilkcn Navnct Lycodopsis er 
foreslaaet. (16. L. [Ltjcodopsis] pacijicics, Coll.) 

1879. Bean.  “Description of a spccics of LJCO&S (L. tumer i )  
from Alaska” (Proc. U. S. Nat. Mus. vol. I; 22de April 1870; 
Wash. 1879). 

E n  ny Art, den 2den fra det stille Hav, opstilles og beskrives 
nfljagtigt, cfter e t  Individ nied en Potallrengde af 3 3 0 m m ,  under Nnvn 
af +. ticnwri. Den tilharer de skjellose Arter, hvoraf der egentlig 
blot existerer 1 sikker Art foruden denne, nemlig L. nrucoszks, .Rich.; 
af de ovrige Arter, der ere beskrcvne som skjrellnse, or ncmlig den 

’ ene utilstrsekkeligt beskreven, og ikke senere gjenfirnden (L. polan’s, 
Sab.), og de 2, L. rossi, Malmgr., og L. gracilis, N. Sars, ere Yngel- 
dadier af andre, skjslbekledte ’Former, hvilket maaske ogsaa gjselder 
om den 4de, L. aarsii, Coll. Farven er hos denne Art mplrk med 
lyse Tverbaand ; Legemet og Tandbygningen typiske. 

(17. L. tumeri, Bean 3879). 

” D e w .  of a species of Lycodes (t. 
paziUus) obtained by the U. S. Fish. Comm.” (Proc. U. S. Nat. Mus. 
vol. E, p. 44-40; 22de Marta [trykt 23de Maj] 187!)). 

Den nye Art, L. paxiUus, opstilles efter e t  enkelt, ikke fuld- 
kommen uskadt Individ med en Totallsengde af 3 0 3 ~ ”  fra Kysterne 
af Nova Scotia. Som characteristiske Kjendetegn opgives det e m -  
deles ko& Hoved, en ejendommclig Krumning af Overkjseven, den 
stserke Udvikling af Kjoevernes Muskler, og de’ faatallige Pectoral- 
straaler. Den t i l h ~ r e r  de langstrakte Former, og har et trindt, skjsel- 
beklsdt, og ensfarvet Legeme. (18. L. paxillus, Goode & Bean). 

PaaGrund af de mang- ’ 

, 

1879. G o o d e  & Bean.  

1879. (3 o o d e  & B e  an. “ o n  the ocburrence of hjcodes vahlii, 
Reinhardt, on la Have and Grand Banks” (Proc. U. S. Nit. Mus. 
vol. 2, p. 209-210; 21de Maj [trykt (ite Dec.] 1670). 

2 Individer af, hvad der antages at vsere L. vaidii, Reinhardt, 
optoges paa Bankerne sandenfor Nova Scotia i Llrbet af 1879. To- 
tallsengden af de erholdte Individer var 540 og 0 3 2 m m *  Jeg skal 
eenere vise, a t  disee Individer ere identiske’ med L. esmarkii, idet jeg 
har v m e t  sat istand til a t  anstille en dirccte Unders$gelse mellem 
et  af dissc Individer, og Typ-Exemplarerne af den navnte Art. 

Moreover, several of the species, both the old and the new, 
are established from specimens in a very early stage of 

l87!1. ”Discoveries of the U. S. Fish Com- 
mission” (Am. Journ. Sci. Arts, vol. XVII, p. 42-43; Jan. 1600). 

L. vein’llii, Goode 8: Bean,is mentioned as having been taken, 
at a depth of 73-114 fathoms, off the coost of Nova Scotia. 

1879. Col lc t t .  Weddelelser om Sorges Fiske i darene 1875- 
78” (Forh. Vid. Selsk. Chiu. 1879, Xo. 1, p. 02; Febr. 1870). 

E e r e  too, the identity of L. esniarkii nnd L. vahlii is dwelt 
upon and ‘maintained, the author haying, in 1878, brought from Fin- 
mark to the University Muscum two full-grown examples of the 
former. The fry-specimen of L. fi-igidtis, taken on the North Atlantic 
Expedition in  1878, on the banks off the Lofoteri coast, is mentioned 
as compriscd in the Nonvcgian Fauna. 

1679. Bean. “Fishes collected in Cumberland Gulf and Disco 
Bay” (Bull. U. S. Nat. ‘ i l lus .  No. lr), p. 112-11;); Contrib. to the 
Nat. Hist. of Arct. Am., by L. Kunilieii; 23rd May 187:)). 

Of L. nrucosrccr, Rich. lK)5, previously represented by the 2 
typical specinlens from Sorthumberland Sound, a new example was 
taken in Comberland Gulf, in 1876, having a total, length of 
430””. Richardson’s original description is confirined in all essen- 
tial particulars. 

I f W .  Col le t t .  ;‘On a new’Fish of the Genus Lycodes from 
the Pacific” (Proc. Zool. Soc. Lond. I8 . i ! ) ,  1). 361-3P’2). 

L. pac$czis, n. sp. (preserved in the Berlin Museum), stated 
to be from Japan, is here described and figured. Thc species being 
without vomerine nnd palatine teeth should, perhaps, be classed under 
a separate sub-genus, for which the name of f i j ~ ~ d o p ~ i s  is suggested. 

(lG. L. [Lycodopsis] pact)im!s, coll.). 

1170. Bean. “Description of a species of Lycodcs (4. tU771CTi) 

from Alaska” (Proc. U. S. Yat. Mus.: vol. I; 22th April 1870; 
Wash. 1879). 

A new species, the second met with in the qacific Ocean, is 
here established and fully described, from au individud having a total 
length of 330mml undcr tho name of L. ttcmeri. I t  belongs to the 
scaleless species, of which, in a strict sense, but one other true 
species is known to exist, viz. L. nmcocrus, Rich.; for, of the remain- 
ing species stated to be scaleless, 1 is imperfectly describcd, and 
has not since .been met with (L. p ~ l a n ‘ ~ ;  Sob.) ; and 2, L. rossi, IIdmgr., 
and L. gracilis, 11. Sars, are other, scaled forms in the fry stage of 
development, which, perhap; is also the case with the fourth, L. sarsii, 
Coll. The colour is dark, with light transverse bands; body and 
structure of teeth typical. (17. L. rhkrwn’, Bean 187.0). 

187% Goode  & Bean. ‘LDescr. of a species of Ltjcodes 
(L. paxillus) obtained by U.’S. Fish. Cornm.” (Proc. U. S. Nat. Nus. 
vol. IT, p. 44-40; 22nd ?&arch [printed 23rd May] 1870). 

The new species, L. paxiuus, is described from a single indiv- 
idual, not wholly free from mutilation, with a total length of 3 6 3 ” m ,  
taken on the coast of Nova Scotia. Its characteristic ‘features are 
stated to be the short head, a peculiar curvature of the upper jaw, 
tho powerful development of the maxillary musclcs, and the small 
number of pectoral rays. It belongs to the elongated forms, and 
has a plump, scaled body, uniform in colour. 

(18. L. paceillus, Goode & Bean). 

187% G o o d e  % Bean.  “On the occurrence of ~ycode.9 vahlii, 
Reinhnrdt, on la Have and Grand Banks” (Proc. U. S. Nat. Mus. 
vol. 2 ,  p. 209-210; 21st May brinted Gth Dec.] 1679). 

Two individuals, believed ‘to belong to hycodes vahlii, Rob- 
hardt, - total length respectively 540mm’ and G32mm, - were taken 
on the .banks south of Nova Scotia, in 1879. I shall. subsequent,ly 
show that these individAals are identical with L. esmarkii, having had 
an opportunity of instituting a direct comparison between one of 
them and the typical specimens of that species. 

G o o d e  & Benn. 
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Individer, tildels Yngel, hroraf der kan have foreligget blot 
et enkelt Individ til Undersprgelse, og det lader sig nu i ’  
flere Tilfielde directe paavise, a t  Yngel-Individor af denne 
Slzgt kunne frembyde en betydelig Ulighed med de s ldre  
af sainme Art. IvIed fuld Sikkerhed at lienfprre d e  disse 
Yngel -Individer, der oiidiiu opfores under sine smegne 
Navb i MnsEer og i Skrifter, til sin rette Plads, er der- 
for ofte vanskeligt ellcr endog umuligt, og denne Usikker- 
lied vi1 fprrst forsvinde, naar der foreligger langt storre 
Rskker  af de forskjellige Udviklingsstadier, end det for 
Tiden er Tilfzldet. 

Dot under Nor~avs-Expeditionen vundne Materialo 
niaa vistnok kaldes forlioldsvis betydeligt, idet der indsam- 
ledes ialt 29 Individer, henhprrende efter min Antagelse 
under G forskjellige Arter, men som dog ikke er tilstrzk- 
keligt til overalt at bringe fuld Iilarhed i Forholdet niellem 
disse Arter og de nllcrede Ilekjendte. 

Ved den endelige BearbeSdelse af. dette Iviateriale har 
jeg hart  en vzrdifuld Bistnnd af Dr. Liitken, soni samti- 
digt har underkastet de i I<jobenhavns Uiiiversitets-RiIus~uiii 
opbevailede Tgper fra Grprnland en nkjere Gjennemgaaelse ; 
fremdeles liar jeg ved deniie Naturforskers Velvilje \.*ret 
sat istand til under et  Par Ophold i Kjobenhavn personlig 
at kunne undersege disse Tyiiexemplarer. Dette har hart  
til F ~ l g e ,  a t  jeg nu liar troet nt burde i enkelte Puiicter : 
modificere inin tidligere provisorisk givne Opfatning af de 
under Expeditionen og de prrrige ved de norske Kyster 
erholdte Former. Det  hele Anta1 nf de hidtil under s ~ r -  
egne Karne opstillede Arter af denne Slsg t  er 19, hvortil 
konimer den i nacrvsrende General-Beretniiig beshevne iiye 
Art, L. liitkenii 

At forsprge. paa at reducere til sit rette Antnl nlle 
disse 20 hidtil beskrovne Arter, hvoraf idetiuindste et Far, 
efter iniii Opfatning, besteint ikke kunne aiisees for a t  
-_- 

1870. G o o d c  PL Bean. %st of the Fishes of Essex County, 
including those of I Y ~ ~ J . .  Bag” cBii11. Kea. Iiist. vel. IX,  11. 1-38, 
Salem 1879). 

Son1 crholdte udeiifoi. Kystcrne af Maine og NOVR Scotin i de 
senest forlgbnc Anr omt,alcs uf Lycoder Arterne L. vc777’11ii, , (‘L, cnhlii”,  
Og L. puxillun. 

1880. Lii tkcn.  Jiortc Uidrag til nordisk Ichthyo~wqdii. 111. 
Grgnlands og Islands L p d e r ”  (Vid. bfedd. Saturh. Forcn. Kblivn. 
1880, p. :Wi--33?; incddolt (ite Febr. 18PO). 

Indcholder en critisk Gjcniiemgnaelse af det i Musmet i Kjg- 
benhani opbevarede Rlateriale af Lgcodcr fra GrPglnnd og Island, &r 
indeliolder Typcrnc for de festc af Heinhnidt og Kroycr beskrerne Ai.- 
ter. Forfntteren chnrncteriserer L. Snhlii ,  L. i c l i n r l ~ ~ h t s  og L. aentitiudss, 
06 antager deli forstncvnte skilt fra L. c w r a i k i i .  Soin ny opstilles L. 
ZWJUbiis 0 fra Island, en Art., der i Logenisform, Skjrelbcklocdning og 
Sidelinic kominer L. aahZii iitkr, men skiller sig fra deiiiic ved f w r e  
Pectoraletraaler, kortere Tandmkke paa Palatinbenene, saint ensnrtct 
paabi-11 Fnrvc uden Baand eller Plctter. FremdeFs gj0r Forfatte- 
reii liedo for sin Opfatning af flere af de Owige Lycoder, og giver 
til Slutning en lcort Orersigt over de grgiilandskc og islandske Brter 
tilligcnied dem af de @vrige Arter, lirorom han hnr pcrsonlig ICund- 
&ab (dog uden nmmero at characterisoro disse sidste). 

(18. L. ~ugub~ia ,  Liitk.). 

* growth, nay some from fry, of which, maybe, but a 
solitary individual was a t  hand for examination; and in 
many cases it now adinits of the cleaxest proof that fry 
and adult individuals of tlie same species exhibit a marked 
dissimilarity. Therefore, to classify aright tho numerous 
fry-specimens, for which, in museums and ichthyological 
works, a specific name continues to be employed, is ex- 
ceedi’ngly difficult, or rather impossible ; and this uncer- 
tainty will not cease to be felt till specimens. representing 
the various stages of development shall have been obtained 
in greater number. 

The results of the North Atlantic Expedition, as af- 
fecting this question, must certaiilly be regarded as consid- 
erable, 29 individuals, belonging, I conceive, to 6 .different 
species, having been collected, - though insufficient for . 
fully elucidating the relation betweeii these new species 
and those already known. 

When engaged in working up these materials, I 
received valuable assistance from Dr. Liitken, tvho also sub- 
mitted the typical specimens from Greenland, preserved in 
the Copenhagen University Museum to a critical esamina- 
tion ; and that naturalist having kindly permitted me to 
examine those specimens when, on one or two occasions, 
I visited Copenhagen, I hare seen fit, in some respccts. 
to m’odify my former, to a certain extent preliminary, 
view concerning forms obtained on the Expedition and 
off tlie coasts of Normay. The whole number of species 
hitherto instituted under special ‘names is 19, exclusive of 
the new species, L. liitkozii, established in this 0 eneral 
Report. 

’ 

An atteinpt to reduce to their true number the 20 
forms as yet described, some of which, in my opinion, 
cannot be regarded as distinct species, is hardly pos- 

1870. G o o d  e B Bean.  ‘(List of tlie Fishes of Esscx County, 
including tlioso of Mass. Bay” (Bull. Ess. Inst. rol. IX,  pi). 1-33, 
Snleiii 1 S79). 

Aniong thc V R ~ ~ O U S  species of Lycoden obtained of lnte years 
off the coasts of &ine and Nora Scotia are incntioned L. ?:cndZi i ,  
“L. vnhlii,” mid L. p x i l l t c s .  

1880. Lu t ken. “Tiorto Bidrng til aordisk Ichthyographi. 111. 
Gronlnnds 06 Islnnds Lycodcr.” (Vid. Nedd. h’at.urh. Forcn. Kbhm. 
1860, pp. 307-232; read Fcb. 6th lS80). 

In  this Nbmoir nre cmnbodied the results of a critical examinn- 
tioii of the specinions from Greenland and Icelaud preserved in the 
Zoological Museum in Copenhagen, which compiisc thc typos of iiiost 
of tlie species described by Rcinhardt aiid Kriiyer. The author cliar- 
acterises 1,. rnhlii ,  L. ietictc~~rtrcs, nnd L. S C I J ~ ~ I I ~ U S ,  and regards the 
first of these species as distinct from L. esnin7.kii. As n now specios, 
he establishes L. Zicgub,.is, from Iceland, which, as rognrds the struc- 
ture of the body, the scaled integunient, and the lateral line, bears 
considerable resemblance to L. anhlii, but is distinguished from it by 
having f e w r  pectoral rays, n shorter series *of tcetli on the palatine 
bones; aiid 11 uniform greyish-brown colour, without either bands or 
spots. Moreover, tlie author esplaius his views concerning several of 
thc other fijcodca, and gives in conclusion a summnry of the Green- 
lind ~ i i d  Iccland species, together with such of the remaining species 
as are kiiown to liini from autopsy, without hoyever diagnosticating 
the Intter. . I!). L. jupdria, (Lutk.). 
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reprasentere virkelige Arter, lader sig neppe ivaerksaette 
med det Materiale, der for Tiden staar til vor Raadighed. 
Den nedenstmende Oversigt kan derfor blot ansees som et 
forelprbigt Forsprg paa deres Gruppering. 

A. T& i Kjmwne, paa Vmer og paa Palatinbenene 
(Lycodes, Reinh. 1830-31). 
I. ' Legemsbygningen typisk ; Legemets Hprjde indehol- 

des 6-10 Gange i Totallaengden. 
a. Legemet hos de udvoxede helt el. delvis skjaelbeklaedt. . 

1.. L. vahlii, Reinh. 1830-31. Grprnland. 
2. L. reticulatus, Reinh. 1834-35. Grmland. 

L. polaris,  Ross (ncc Sab.) 1828; Spitsbergen. L. per- 
spicillunr, Kr. 1844; Grenland. L: rossi, Mnlmgr. 1864; 
Spitsbergen. L. grncilia, M. Sars 18Ni ; Christiania- 
fjorden (Norgc). 

Grsnland; Spits- 
bergen. 

'(4) L. ?2ebdoms, Kr. 1844. Grprnland. (Utilstrrekke- 
ligt beskreven, 06 ubestemnielig). 

5. L. esnzarkii, Coll. 1874. Finmarken; Spitsber- 
gen; Nova Scotia. 

6. L. frigidus, Coll. 1878. Spitsbergen; Beeren 
Eiland; Norges ET.-Kyst. 

7. L. pallidus, Coll. 1878. Spitsbergen. 
8. L. Zugubris, Liitk. 1880. Island. , 

9. L. liitlcenii, n. sp. 

1874). 

3. L.' s e m i m d i l ~ ,  Reinh. 1838. 

Spitsbergen. 
b. Legemet i alle Aldre nprgent. (Lgcodalgis, Bleek. 

(10) L. polaris, Sab. 1824. Arctisk America. .(Util- 
strrekkcligt bcskreven, og ubestcmmelig). 

11. L. mucosus, Rich. 1865. 
12. L. tzwneri, Bean 1879. 

Arctisk America. 
Alaska (Russisk N. 

II. Legemsbygningen langstrakt ; Legemets Hprjde inde- 

13. L. sarsii, Coll. 187 1. Hardangerfjord (Norge). 
(Blot kjendt i et Yngcl-Individ). 

14, L. muraena, Coll. 1878. Spitsbergen; Beeren 
Eiland; Norges NV.-Kyst. 

15. L. vwrilZii, Goode & Bean 1879. NavaScotia 
(N. Americas Ostkyst). 

16. L. paxdlus, Goode & Bean 1879. Nora Scotia 
@I. Americas Ostkyst). 

B. T& i Kja?vme, iqm.  paa Vowaer eller Palati&- 
nene (Lycodopsie, toll. 1870). 

America). 

holdes 12-24 Gange i Totalltllsngden. 

17. .La pac@cus, Coll. 1879. Japan. 

18. Lycodes esmarkii, Coll. 1874. 
PI. II, Fig. 19-21; PI. III, Fig. 22. 

Lycodes esmarkii, COIL Norges Fiske, Tillrcgsh. til Forh. Vid. Selsk. 
Chra. 1874, p. 95, Chra. 1875 (1874). 

Lycodee nnhlii, Coll. (nec Reinh.) Forh. Vid. Sclsk. Chra:1878, No. 4, 
p. 11, Febr. 3878; No. 14, p. 54, Dec. 1878; Chra. 1870(1876). 

fi jcodes vahlii, Goode & Bean, Proc. U. S. Nat. Nus. vol. 2, p, 200 
(1879). I 

sible with the comparatively meagre stock of materials now 
before us. The subjoined summary is therefore to be 
regarded merely as a preliminary attempt towards the 
grouping of this genus. 

A. Teeth in tl2e jaws, on the co~)zer, and the palatine bones 
(Lycodes, Reinh. 1830-31). 
I. Structure of the body typical; height of the body 

contained from 6 to 10 tinies in the total length. 
a. The body in adults more or less scaled. 

1. L. ca7zlii, Reinh. 1830-31. 
2. L. reticulatzm, Reinh. 1834-35. Greenland. 

L. poluris, Ross (ncc Sab.) lS28; Spitzbcrgen. L. per- 
spicilliuir, Kr. lS44; ch-cenlsnd. L. yossi, Malmgr. 1864 ; 
Spitzbcrgcn. L. grncilis, 11. Sars 18M; the Christiania 
Fjord (Yonvay). 

3. L. se~~ii~audz~s,  Iteinh. 1838. Greenland; Spitz- 
bergen. 

(4) L. nt?b2dOS2LS, Kr. 1844. Greenland. (Insuffi- 
ciently described, and indetei+minal;lc). 

6. L. esInarkii, Coll. 1874. Finmark; Spitzbcrgen ; 
S o v a  Scotia. 

6. L. Ji.ip&s, Coll. 1878. Spitzbergen; Beeren 
Eiland ; Korth-west coast of' Norway. 

7. L. pulliilzm, Coll. 1878. Spitzbergen. 
8. L., 7~6gubris, Liitk. 1880. 
9. L. Ziitkenii, n. sp. 

dazepis, Bleek. 1874). 

Greenland. 

Iceland. 
Spitzbergen. 

b. The body naked in all stages of growth (Lyco- 

(10) L. polaris, Sab. 1824. Arct. America. (Insuf- 
ficiently described, and indctckfiable). 

11. L. naucosus, Rich. 1856. 
12. L. tzcrneri, Bean 1879. Alaska (Russian N. 

II. The body elongate; height of the body contained 

13. L. samii, Coll. 1871. .The Hardanger Fjord 

14. L. ~nz~roma, Coll. 1878. Spitzbergen; Beeren 

15. L. verrillii, Goode & Bean 1879. Nova Scotia 

16. L. paxitlus, Goode & Bean 1879. Nova Scotia 

B. Teeth iii the jaws; ?uwe M E  the vomer or the palatine 

Asct. America. 

America). 

from 12 to 24 times in the total length. 

(Xorway). 

Eiland ; North-west coast of Norway. 

(N. America). . 
(N. America). 

(Known only from a fry-specimen). 

bolzes. (Lycodopsis, toll. 1879). 
17. L, pucijiclls, Coll. 1879, Japan, 

18. Lycodes esmarkii, Coll. 1874. 
P1. 11, fig. 19-21; PI. III, fig. 22. 

~ y c o d e s  cenzarkii, Coll. Norgcs Fieke, Tillregsh. til Forh. Vid. Selsk. 
Chra. 1874, p. 95, Chra. 1875 (1874). 

LyCOdCS oahlii, Coll. (nec Reinh.) Forh. Vid. Solsk. Chra 1878 No. 4, 
p. 11, Feb. 1878; No. 14, p. 64, Dec. 1878; Chra. 1870(1878). 

Lycodes onhlii, Goode & Bean, Proc. U. S. Nat. Nus. vol. 2, p. 209 
(1 8 3 ) .  
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Stat. 124. Stat. :w2. 

325 Kil. WSW. o 11 r) Kil. W. of 
- 

Loca2ity* Bode, Noway. Norsk@erne,Sptb. 
- 

Diagn. Farven brunsort waed lavidgul hTakkepld, og 
wed 5-8 hvidgule Tverbaand, der qua ucl over Dorsalen, 
bagtil ogsaa ud over Analen; hos jicldt  uclvoxede lizdivi- 
der ere Tverbaandeiae opltiste i ringfornaige, af Bmljarven 
q f y l d t e  Plettw, der nedtil kunne v a m  utydela'ge, eller ogsaa 
indbyrdes samnaenhcengende. S k j d e n e  beklcede lade Legemet 
ipdtil foran Dorsaleme, jrmiadeles Dorsalen og Analen ind-  
til h i m o d  deres Rande; fu ld t  zsdvozede I n d i v i c h  have til- 
lige Nalckm og Roden af Pectoralerne skj'cjcelbeklcedt, saint 
tildels spredte Slcjd paa  Panden. Legemets IIirjde indeliol- 
des 7-8, lux siiaaa G y e r  9-10 Gange i' T o t a l l q d m i .  
Hovedet laar stump Snude, 09 iiadeholdes 41/4-4'/g Qa?zge i To- 
tallcengden; TandrEklcm paa  Palatinbtxene kortere, end Mi- 
l e m k j m m ,  og naar 7aOs gainle Individer neppe dennes halve 
Lcengde. Overl&zwen aldrig lmgere,  end det *halve Hoved. 
Pedoralerne, der irideholdw hos y y r e  n q p e  8 Gange, hos 
fu ld t  udvoxede Bmaner onatrent 9 Gange i Totallmigdm, ere 
hos de farste tydeligt indskaarne i I'derranden. Sidelinicn 
dobbelt, lige bag Pecforal jk td  k l t  a en mediolateral og en 
ventral Gren; hos udvoxede utydelig. Appendices pyloricae 
naangle. Stmrelsen indtil 695 *lrn (Hzcnnen), eller 622 mnl 

(Hannen), og derover. 

Stat. 363. 

(i0 Kil. W. of 
NorskprerneSptb. 

N. B. * 6. D. + ' l a  C. 102-118; A. + ' I 9  C. 88-102; 
P. 20-23; I? 4. 

Localit. fra Nordh. Exped. Bankerne udenfor Lo- 
foten i Korge ; Nordvestkysten af Spitsbergen. I Stat. 124. -1 Stat. 362. -1 Stat. 363. 

325 E l .  VSV. 115 Kilom. V. 60 Kil. V.-- 
Be2igge7"ied* Bods, Norgc. Norskeerne,Sptb. Norskeorne,Sptb. 

- 1.00 c. + 1.10 c. 
.-. ___- - 

Bununden. Blaagraat Ler. Blaaler. 

flatuni. ll9dc J u n i  1877. (14de Aug. 1878.114de Aug. 1578. 

Anta2 I d i v i d w .  I 1 spocd Ungc. I 2 Indiv. I 1 Unge. 

Bemaerkninger til Synonymien. Sp0rgsmdet  om, 
under hvilken af de hidtil bcljendte Lycoder de 4 under 
Nordhavs'-E)xpeditioneii erholdte Individer, hvilke i niino 
foreldJige Beretninger Imve vsret  omtalte under Navnet 
L. vahlii; Reinh., burde henfrares, har ikke vzieret lost uden 
efter nogen Tvivl. Allerede i dtsse Beretninger har jeg 
pasvist, a t  de i alle vmsentlige Henseender gm ind under 
lteinhardts Besluivelse n f  L. vahlii, og jcg troede derfor 
a t  burde henfore den1 under denne Art, skjrant Original- . 

ExeApIarerne i dct zoologiske Mussuin i Kjrabenha~n og 
Berlin, hvilke jeg ved Dr. Liitkens og Prof. Peters' ImBde- 
komiuenhed har havt Lejlighed til at underkste en (oinend 
flygtig) Undcrs0gelse, frembsd visse i0jnef:ildende Uligheder ; 
dog vare intet af disse Exeniplarer af det samme Alders- 
hin, soin Nordhavs-Experlitionens, ligesomii de vme idethele 

Diagnosis'. - Colour brownish-black, with a whitish 
. yellow patch on the nape and 5-6' transverse baiids oj' the 
s a w  . colozcr across the dorsak,' and, posteriorly, uc~oss the 
anal; in full-grown individuals, the bands are broken u p  
into annular q o t s ,  jilled with the ground colour; below, 

' solnetiws indistilad or cmttiguous. The scab cover the 
. body to the rqion in f k o n t  @ the dorsals, also the dorsals 

and the anal, nearly to their naargins; adults hare tlie naiie 
and the base of the pedorals scaled, and soinetinaes isolated 
scales on the forehead. T h e  height oj' the body 2s to the 
total hyth as 1 to 7-8; in z;oy young indtviduak, as 1 
to 9-10. Snout obtzise, lexgth of head to total lmgth as 1 
to 41/4-4'/9; the dental series ma the palatine bones are 
shorter than those on the interwzaltr~~avies; and, in old iridic- 
iduals, scarcely attain half the lenytla of the latter. T h e  
upper j a w  never longer tlmn haw oj*  the head. Tlie pec- 
torals, in young examples scarcdy ' i s ,  in full-gTowii mala 
about 'IB of the total Eeiyth, are in the former distinctly 
notclaed along their outer margin. Lateral line d o ~ b l e ,  
bein9 divided iinwaedaately posterior tb the oiigin o j  the pec- 
torals inio a mh- la t e ra l  and a ventral branch; indistinct 
in full-grown specimens. Pyloric appendages wanting. Length 
reaelaiyig 595mrn (fenale) or 622m1n (male), and above. 

M. B. 6'. D. + ' l a  C. 102-118; A. + 'Ig C. 88-102; 
P. 20-23; T? 4. 

350 Fathoms I 459 Fnthoms I ?ti0 Fathoms 
Depth' ' 1  ( 0 4 0 m ) .  ( 8 3 9 9  (475'"). 

- -- - 
Tenip. at Bottom1 - 0.9' c. 1- - 1.0' c.. 1 + 1.loc. 

Bottoar. Clay. Bluish-groy Clay. Blue Clay. 
--- -. 

' Date. Il!)th June 1877.1 14th Aug. 1878.114th Aug. 1878. 

A'unib. of Specini. IInd.(very yonug).l 2 Indiv. 1 Indiv. (young). I I 

Remarks on the Synonymy. - The question, as to 
whicli of the species of Lycodes liitlicrto known the 4 in- 
dividuals taken on tlie North Atlantic Expedition, whicli, 
in my previous, proliminary roports, nre nioationed under 
tho iiainc L, valdiz) should be reforred, has proved somowhat 
difficult to decide. In the said r+orts I have shown 
that, in all essential particulars, they agree with Reinhardt's 
description of L. valilii; and hence I deemed they might 
be correctly referred t o  that species, not,withstanding the 
original spccimens in the zoological inuseums of . Copenha- 
gen and Berlin, whicli . Dr. Liitken and Professor Peters 
kindly affoyded me an opportunity'of exanlining, with regard 
to certain features, exhibited a striking dissimilarity ; none 
of these specinicns, however, were in the same stage of 
growth as those tnken on the Expedition; their state of 
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ikke vel vedligeholdte, saaledes a t  flere Characterer under 
den flygtige Gjennenigaaelse ikke lode sig med Sikkerhed 
erkjende. 

Dr. Lutken har imidlertid senere under Revisionen 
af de Individer af denne Slaegt. der opbevares i Kjoben- 
havner-Musseet. bleven opmmrksom paa visse. af Beinhardt 
overseede eller lidet paaagtede Ejendonimeligheder 110s L. 
vaidii, og det er i Orerensstelnmelse med disse sidst vundne 
Resultater, som han har nedlagt i sit sidste, ovenfor naeeynte 
Artikel om denne Slaegts gr~nlandske og islandske Arter l, 
a t  jeg har troet det rettest a t  holde Nordhavs-Expeditio- 
liens Individer ud fra dep typiske L. vahlii, vzscntlig paa 
Grund .af Forskjel i Sideliniens Byping, i Hovedets og 
Kjzvernes relative Lpngde. i Tandbygningen. foruden i 
Facveu. 

Medens L. vahlii typisk besidder 1 Sidelinie. der er 
ventral, has Kordhavs-Expeditionens Individer 2 ,  nemlig 
tillige en medio-lateral; dog maa hertil bemmrkes, at et 
af Typ-Exemplarerne af L. valzZii tillige viser Spor af en 

Medens Horedets Lsngde hos L. vahlii indeholdes lios 
yngre Hun-Individer 5,4 Gange i Totallsngden, og saaledes 
er f'orholdsvis lidet, hos gamle Hanner deriniod 4,5, er For- 
lioldet lios Kordhavs-Expeditionens Individer hos intet Kj01i 
over 4,tj, selv hos smaa Unger. Fremdeles er Tandrskken 
paa Palatinbenciie 110s L. cahlii i Regelen lzngere, end 
Rzkken i Biellemkjsven (ialfald ikke, eller kun lidet kor- 
tere. end denne). medens den hos Nordhavs-Expeditionens 
Individer altid er kortere. tildels naaende blot den sidstes 
halve Lzngde. Endelig er Farven hos begge ulige, hvor- 
ved dog maa erindres, at Typ-Exemplarerne af L. vahlii 
ikke ere fuldt ud skikkede til a t  oplyse dette Forhold, dels 
fordi de ere gamle (fra40-aarene), dels fofdi de i Regelen 
hare vaeret udtagne af Ventriklerne paa Hajer; enkelte 
ere dog forholdsvis vel vedligeholdte. Medens nemlig L. 
valdii er forsynet med starre merrke Tverfelter ned ad Le- 
gemet og de verticale Finner, mellem hvilke Felter findes 
onitrent lige saa brede Partier af en lysere Bundfarve (der 
hos gamle Individer synes ganske at forsvinde, saaledes, at 
Legemet her blivcr nssten ensfarvet brunsort). have Expe- 
ditionens Individer paa brunsort Bundfarve et Anta1 skarpt 
begrmdsede lividgule Tverbaand. der ere forholdsvis smale, 
og p a  Dorsalen ere nmten h ide ,  ligesom der hos all0 
de undersergte Individer findes en hvid Plet ovenfor hver 
Gjsllespalte. 

* medio lateral Sidelinie. 

- Med Heiisyn til Benm-nelseii L. esmadcii, og de nye 
Individers Identification med deniie Art! efterat jeg tidli- 
gere hsvde opfmt dem under .Nsvnet L. vahlii, kan fal- 
geude bringes i Erindring. 

Da jeg i 1874 udarbejdede min Afhandling om ,:Nor- 
ges Fiske" (Tillaegsh. til Forh. Vid. Selsk. Chra.), forelazt 
til Bestemmelse i Universitets-Muszet 3 store Individer af 

. .  

l Vid. Medd. Nat. Foren. Kbhvn. 1880, p. 307: 

preservation. too. is anything but good, so that several of 
the charactors could not be accurately determined from a 
cursory examination. . 

But Dr. Lutken, when re-examining the specimens 
of this genus preserved in the Copenhagen Museum, had 
his attention drawn to divers cliaracteristics distinguishing 
L. vahlii, which Reinliardt must have either overlooked 0.r 
thought undeserving of notice; and in conformity with these 
results, which he has embodied in his latest Memoir, on 
the Greenland, and Iceland species of this genus,' I have 
seen fit to regard tho individuals taken on the North At- 
lantic Expedition as distinct from the typical L. valdii, 
chiefly by reason of differences in the cliaracter of the 
laterd line, in the relative length of the head and jaws, 
in the structure of the teeth, 'and in the colour. 

L. vahlii is typically distinguished by one lateral 
line, which is ventral, whereas the specimens from the Ex- 
pedition have two, a ventral jnd a medio-lateral; i t  must 
however be admitted, that one. of the typical specimens of 
L. valalii exhibits traces of a medio-lateral line. 

The length of the head in L. valilii is in young female 
individuals 5.4 of the total length, and therefore compara- 
tively short, in old males 4.3; whereas in the specimens 
from the Kortli Atlantic Expedition, the proportion does 
not exceed in either sex 4.6, even in very young individ- 
uals; moreovkr. the row of teeth on the palatine bones in 
L. vahlii is as a rule longer than that on the inter-mauil- 
lary, and, when shorter, but very little, whereas it is invariably 
shorter in the specimens obtained on the North Atlantic 
Expedition, sometimes reaching not more than half the 
length of the latter. Finally, they differ in colour; it must, 
however, be borne in nlind, that the typical. specimens of 
L. vahlii are not in a condition fully calculated to elucid- 
ate this question, partly from their age (upwards of 40 
years in the Museum), and partly from their having in the 
majority of cases been taken from the ventricles of sharks; 
one or two are. however, comparatively well preserved. L. 
valdii is distinguished by large, dark transverse quarterings 
down the body and the vertical fins, with rather broad 
patches between, o,f a lightish ground-colour, whioh in old 
individuals would appear to become obsolete, the body here 
being almost uniformly brownish-black ; the specimens of 
the Expedition have the brownish -black ground-colour 
marked with a number of sharply defined whitish- yellow 
(on the dorsal almost wllite) transverse bands; a white 
spot occurs too above each of the gill-openings. 

As regard the name L. es?narlcii, and the identific% 
tion of the new individuhls with that species (I had pre- 
viously referred them to L. vahlii), the following remarks 
should be boive in mind. 

I n  1874, when I \vas occupied in writing my trcatise 
on "Korges Fislce" (Tilla?gsli. til Forh. Vid. Selsk. Chra.), 
the University Museum had 3 large specimens of a Lycodes, 

1 T'id. Me&. Sat. FOYCU. Kbhvn. 1880, p. 307. 
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en fijcodes, fangne i Varangerfjorden i Finmarken, de 2 
nedsendte af Lensmand Klerk i 1864, det 3die erhvervet 
i 1865 paa Stedet af Professor Esmark. Senere har jeg 
(1876) under et Ophold i Finmarken erholdt 2 nye Indi- 
vider fra denne Localitet ; alle ere de fuldstsndig overens- 
steinmende indbyrdes, og da deres Totallengde ligger mel- 
575 og 622"", udgjprre de. Kjsmpe-Individer af denne 

Da de nsvnte Individer i $ore Henseender freinbprde 
en Uoverensstemmelse ined Reinhardt's Beskrivelse af L. 
valdii, hvilket end mere bestyrkedes, efterat jog gjennem 
Qr. Liitken havde erholdt et af Typ-Exemplarerne udlaant 
til umiddelbar Sammenligning, opstilledes de i den nsvnte 
Afhandling soin en ny Art, L. esnzurkii. Senere har jeg 
dog, inden Dr. Liitken har ivsrksat sine pye Undersprgel- 
ser af L. valdii, troet at burde opfatte disse Uoverens- 
stemmelser som niindre vssontligo, og at  opfprre L. csmarkii 
i Synonymernes Rskke, hvltd jeg ved et Par Lejliglieder, 
og sidst i de; omtalte forelprbige Boretning om Nordhavs- 
Expeditionens Materiale, har gjennemfprrt. 

/ 

Slaegt. 

Den ene af de Characterer, der adskilte L. esmarkii 
L. vahlii, mvar Farven, der nernlig var brunsort ined et 
Antal smale, lividagtige Tverbaand, som dels i Midten indo- 
sluttede Felter af den mprrlre Bundfarve, dels rare oplraste 
i ringformige Tegninger, der nedtil kunde vzere indbyrdes 
forbundne lued Ringeno af nmte  Tverbaand '. 

Dot er overvejende sandsynligt, at Nordhavs-Expedi- 
tionens nye Individor udgjjplre do yngre Stadier af denne, som 
L. esmarlcii beskrevne Form. Overensstemmelserne mellem. 
dem ere gjennemgaaende ; i de samine Punctor, hvori Nord- 
havs-Expeditionens Individer afvige fra den typiske L. vahlii, 
stemme de overens med Typ-Exemplarerne af L. espnarkii, 
ihvorvel en mindre Forskjel hist og her kan iagttages, 
der dog vel kan tilskrives den store Forskjel i Alder og 
Stprrrelse. Dotte or saaledes Tilfzeldet .mod Farvetegnin- 
gen ; fiemdeles har Skjaelbeklaedningen faaet en stprrre Ud- 
strskning hos Typ-Exemplarno af L. eswmrkii, idet der-for- 
uden spredto S k j d  paa Panden og fuldt Skjalbelaeg paa . 
xakken, ogsaa her vi1 findes et lignonde. paa den indre Del. 
af Pectoralerne. 

Det  endelige Resultat bliver saaledes, at Nordhavs- 
Expeditionens Individer, der samtlige ere yngre, vistnok 
ei'e identiske nied den hidtil blot i fuldt udvoxede Indivi- 

Den andcii Character, ifolge hvilkon jog ved Opstillingen af 
den nyo Art troede at burde adskillo den fra L. Val!&, og som var 
hcntet fra Sjnelbeklcednhigon, er af mindro Betydning, men maa her 
berrares, fordi doli i dcu originale Beskrivelso var Gjenstaiid for Mis- 
tydning. Naar L. esnra~kii neinlig opgavcs son1 skjrelboklredt lige ud 
til Snuden, mcdeiis L. oalrlii havde iiprgent Hoved, var dette ucorrect, 
idct de som Skjel niltagno Dannclser hos den f0rstnaevnto Art blot 

do tststnaonde, nzsten cirkolrundo Indtryk i Huden, dor vare 
fromkornno under delilies Sammontrelcning. Blot ofter en senere 
omhyggciig Undersprgelsc af de foreliggende 5 Individer her jog kun- 
net opdage eukelte isolerede Skjel  paa Panden, der utvivlsomt ere 
tilkomnc i den senere Alder. 

from the Varanger Fjord, in Finmark ; 2 af the individuals 
had been presented by Lensmand Klerk, in 1864, tlic third 
was obtained on the spot by Professor Esmark, in 1865. 
During a short stay in Fiiininrk (1876), I succeeded in 
procuring 2 new examples from the same locality. All of 
these specimens agrec! closely inter se, niid their total 
length, ranging from 575mm to 1322 "I"', they must be regarded 
as unusually large examples of the genus. 

These individuals differing. I conceived, in several 
respects fkoni L. valalii as described by Reinliardt. a sup- 
position still further confirmed by a direct coinparison 
with one of the typical specimens, lent mu for that pur-. 
pose by Dr. Liitken, they were established as a new species, 
L. esslnarkii, in the said treatise. Subsequently, however, 
before Dr. Liitken had completed his latest examination of 
the original specimens of L; caldii, I was lead to regard 
these distinctive characteristics as comparatively unessential, 
and to inolude L. esnaarkii in the. list of synonynis, a view 
I continued to rotain on one or two subseqdent occasions, 
the last being that of the above-mentioned preliminary re- 
port of the North Atlantic Expedition. 

One of the characters distinguishing L. aniarkii from 
L. valdii was the colour - brownish-black, with a nuin- 
ber of narrow, whitish transverse bands, some of which had 
patches of the dark ground-colour enclosed in the middle, 
or were broken up into annular spots, continuous below 
with the rings of the next transverse band 

It is in the highest degree probable, that the new 
individuals obtained on the North Atlantic Expedition re- 
present immature stages of the form described as L. es- 
markii. The resemblance between them is constant ; in 
the same features that serve to distinguish the .former from 
the typical L. valtlii they agree with the type-specimens of 
L. esqarkii, though here and there some minor distinction 
may be observed, doubtless arising from the great differ- 
ence in age and size. This applies, for instance, to the 
distribution of colour; the scaled surface, too, is of greater 
extent in tho type-specimens of L. esnlarkii, which, ex- 
clusive of isolated scales on the forehead, has also tho 
nape fully scaled and the inner portion of the pectorals, 

The h a 1  conclusion, therefore, is this, that the indi- 
viduals from the North Atlantic Rxpedition, all of them com- 
paratively young, m e  certainly identical with L. esnaarkii 

l The other character - derived from the scaling - which led 
me, wlion establishing the new species, to distingyish it from. L. 
vaidii, is of minor impor$ance; it must not however be passed %y 
urnloticod, linving in  the origiiial description given rise to misundor- 
standing. The scales in L.,esniarkii were stated to ertend as far a8 
the snout, whereas L. vahlii had the liead makcd; this was incorrect, 
the closely set, almost circular impressions in the skin, rosulting from 
its contraction, having been mistaken for scales. Not till tho 5 indiv- 
iduals before me had been submitted to a closo examination, did I 
succeed in detecting a few isolated true scales on the forehead, which 
had uiiquostionably developed in  nn advanced stage of growth. 
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der kjeiidte L. esnzadcii fra Finmarken: og at de tilsammen 
udgjrare en fra den grranlandske L. vahlii forskjellig Art. 
Men nied det forholdsvis ringe Materiale, der for Tiden 
staar til vor Raadighed, er det umuligt a t  komme til fuld 
Klarhed i dette, saavelsom i flere andre Sprargsmaale ved- 
rrarende denne Slagt. 

Ved Godlied af Dr. Tal-leton Bean og Prof. Spencer 
Bnird liar ' jeg efter Anmodning erholdt tilsendt et fuldt 
udvoxet Exemplar af den store Ljcodes-Art, som erholdtes 
under U. S. Fish Commission udenfor Kysterne af Nova 
Scotia paa Kord-Americas Gstkyst, og soin i 1879 er op- 
f0rt som L. vahlii i Proc. U. S. Nat. Mus. rol. 2, p. 209. 
Dette. Exemplar (Smiths. Inst. No. 24, 239): har en Laengde 
af 645"": en Hovedlzngde af 152"". Exemplaret er ex- 
viscereret. saa Kj0nnet ikke kan bestemifies, men i f~ lge  
Horedlaengdens Forhold til Totallzngden (4,04), synes In- 
dividet at have varet enHan.  Jeg har nraje sanimenlignet 
dette Exemplar ined de omtreiit ligestore Typ-Exemplarer 
af L. esnzurkii fra Finmarken, og finder dem i enhver 
Henseende overensstemmende. Farvetegningen er naesten 
fuldstsendig den samine, alle Legemsproportioner ligeledes, 
og det sainme er Tilfaeldet ined det characteristiske For- 
hold mellem Tandrskken paa Palatinbenene og Mcllemkjs- 
ven. Jeg nsrer  derfor ingen Tvivl ved at identificere begge, 
og Arten har herved faaet nn interessant Udvidelse i sin 
geogaphiske IJdbredelse. 

33 - 

60 - 
24 - 

til Anus) . . . . . . . . 
Halens Lzngde (Anus til Hale- 

spidsen) . . . . . . . . 
Snudeiis Afstand fra 0 j e t  . . . 
Linkens Diameter . . . . . 
@jets Lsngde (Diameter af Iris) 
Fm Lindsen til Gjzllclaagets 

Spidse . . . . . . . . . 
Afstanden nielleiii Lindserne . . 
Hovedets Hgjde over 0jnene . . 
Hovedets Bredde over Iiinderne . 
Hovedets Hrajde umidtlelbart bag 

Ventralerne . . . . . . . 
Afstanden fra Ventralerne til Anus 
Pectoralens stsrste Laengde . . 
Afstanden fra Pectoralspidsen til 

Anus . . . , . . . . . 

65 - 
26 - 

Il ,o - 

&),:I - 
6 -  
2 -  

5,s - 
10 - 
3,5 - 
6,:i - 
8 -  

8 -  
16 - 
11 - 
3 -  

Legemets Hrajde ovei. Begyndelsen 
af Dorsslen . . , . . . . 

Legemets Hgjde over Begyndelseii 

Btat. 
363. 
- 
14"' 
25 - 
9 -  

13 - 

11 - 
29 - 

45 - 
69 - 

8 -  
3 -  

6,:) - 

14 '- 
4 -  

11 - 
14 - 

13 - 
23 - 
17 - 

4 -  

8 - 
. 

56 - 
36 - 

160 - 
18 - 
6 -  

.1,5 - 

34 - 
10 - 
23 - 
30 - 

30 - 
5G - 
36 - 

20 - 

69 - 
40 - 

71 - 
21 - 

7 -  
2,s - 

3G - 
13 - 
25 - 
33 - 

33 - 
6 9 -  . 
40 - 

18 - 

from Finmark. of which none but full-grown examples ~vere 
previously known, and that both constitute a species distinct 
from the Greenland form L. vahlii. But with the materials 
a t  present before us. it is not possible to decide this ques- 
tion satisfactorily, as indeed is also the' case with various 
other doubtful points connected with the genus L y c o c k .  

At my special 1-equest: Dr. Tarleton Bean and Pro- 
fessor Spencer Baircl kindly sent me an example of the 
large species of Lycodes, taken on the cruize of the U. S. 
Fish Commission, OR the coast of Kova Scotia, and which, 
in 1879, was referred to L. valdii in Proc. U. S. Nat. 
Mus. vol. 2, p. 209. This specimen (Smith's Inst. KO. 24, 239) 
has a length of 648""; the length of the head is 152"". 
Having been exviscerated, the sex cannot br? determined ; 
but judging from the proportion which the length of the 
head bears to the total length (4.04), the individual would 
appear to be a male. I have carefully compared this spec- 
3men with the typical specimens of L. csmarkii, about equal 
in size, from Finmark, and found the closest resemblance 
between them. The distribution of colour is almost exactly 
the same; the proportions of the body correspond, in 
like manner: as does also the characteristic relation sub- 
sisting between the series of teeth on the palatine bones 
and those on the intermaxillary. Such being the case, no 
hesitation can be felt in identifying the two forms, which 
shows an interesting extension in the range of L. esmarkii. 

. 

Measurements. 

Totdl length. . . . , . . . 
Length of head. . . . . . . 
Length of upper jaw.  , . , . 
Depth of the body above origin 

of dorsal . . . , . . . 
Depth of the bddy above origin 

of a i d .  . . . . . . . . 
Distance of snout from dorsal. . 
Length of the body proper (from 

poiut of snout to vont) . ' .  , 

Length of the tail (from vent to 
tip of k i l )  . . . . . . . 

Distance of snout from eye . . 
Diameter of the lens. . . . . . 
Length of the eye (diameter of i+s) 
Distance from the lens to the ex- 

tremity of the opercle . . . 
Distance between the lenses . . 
Height of tlk head above the eyes 
Breadth of head across the cheeks 
Height of the head immediately 

posterior to the ventrals, . , 

Distance from wntrals to rent . 
Greatest length of pectorals . . 
Distance from extremity of pec- 

torals to vent . . . . . , 

. I  

a. I b. 
Btat. ' mat. 
124. ' 363. 
- 

811nfn 114"" 
8.5 - 

7 -  

8 -  

7 -  
21 - 

11 -5-  

:9.5- 
G -  
2 -  

j.5 - 

10 - 
3.6 - 
6.5 - 

8 -  

8 -  
16 - 
11 - 

3 -  

2b - 
9 -  

13 - 
11 - 
29 - 
45 - 
69 - 
8 -  
3 -  

6.5 - 
14 - 
4 -  

11 - 
14. - 
13 - 
23 - 
17 - 
4 -  

- 
:.Male 

Stat. 

362. 

a@jmm 
. --. 

GO - 
24 - 

34 - 

30 - 
70 - 

105 - 

160 - 
18 - 
6 -  

1.5- 

34 - 
10 - 
23 - 
30 - 

- 
1.Feni. 
xtat. 
362. 

!gjmrn 
65 - 
26 - 

44 - 

37 - 
80 - 

160 - 
171 - 
21 - 
7 -  

12.5- 

36 - 
13 - 
25 - 
33 - 
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A. 

(Skel.) 
-- 
575"" 
126- 
5 5 -  

? 

220- 

366- 

Til Sammenligning redf0jes et Par Maal af de 5 
fuldt udvoxede Indirider fra Finmarken. 

B. 
Ha11 . 

582mn 
133- 

1 64-  
8 0 -  

226- 

,362- 

Totallsng.de. , . . . . 
~Hovedets  Lsngde .  . . . 

Overkjsvens LEnide. . . 
Legehets Hgjde . . . . 
Kroppens Lsngde (Snuden 

til Anus) . . . . . . 
Halens Langde (Anus til 

Halespidsen), . , . ' . 

A. 

(Skel.) 

B. * C. 1 D. 1 E. 
Male. . Fan. Nale. 

(dried). (dried). 

Total length . . . . , lj7Fpm15i2rnm 
Length of the head . , . l126- 133- 
Length of the upper jaw . I 55-  6 4 -  

Beskrivelse. Leg~nsBygning. Nar  beslmgtet med 
L .  vahZii, fra livilken den, so1n ovenfor nsvnt, er skllt ved 
sin (dog blot i yngre Alder tydeligt) dobbelte Sidelinio, de 
korte Kjsver, det altid forholdsvis store Hoved, den korte 
Ganetandrzkke, og Farven. 

595rnm G l O m m  622mm 
128- 143- 138- 
5 6 -  6 8 -  65-  

Legeinet. er af typisk Ljcodes-Bygning ; den storste 
Hojde iiideholdes 110s de d d r e  Individer omtrent 7-8 
. Gange i Totallsngden, 110s Ungerne 9, &er endog 10 Gange 
i denne, og Legemet bliver saaledes noget undersstsigere 
under Opvaixteii. 

Hovedet er forholdsvis stort, og har en hOj og stump 1 

'Snude, der er teminelig kort. Hovedet indeholdes fra 
.41/4 til noget over 4lI2 Gangc i Totallsngden; hos intet af. 
Individerne liar Hovedlsngdens Forbold til Totallsngden 
vmet  under 4,7, selv lios s m d  Unger. Hos 2 udvoxede 
Han-Individer fra Finmarken er Forholdet 4,30 og 4,26, 
hos en ligeledes ujvoset Hun 4,64 ; ' sammenlignes 2 noget 
nacr ligestore Individer af forskjelligt Iij0n, sees, Hored- 
lacngden 110s den yngre 3 a n  fra Kordhavs-Expeditionen at 
indeholdes i Totallsngden 4,41, hos den ligeledes yngre 
Hun 4,53, ligesoni 110s den fuldvoxne Han fra. Fiiimarken 
4,20, 110s .Hunneii 4,04:' sadedes at  Hannen, hvad der ogsaa . 
var at yente, altid s p e s  a t  hnyc et storre Hoved, end 
Bunneii. 

Depth of the body . . , I ? 80,-1 ? 
L. of the body (from snout 

L. of the tail (fiom vent to I 

, 

to vent) . . . . . . /220- 226- ,255- 

tip of tail) , . . . . 360- 1362- ,350- I /  
I I 

Underkjsven er betydeligt kortere, end Overkjsven, 
og detf,o er allerede szrdeles s tarkt  fremtrsedonde hos det 
lnindste foreliggende Individ (med en Totallaugde af blot 
8lmm). 

Overkjaxen or altid kortere, end den halve Hoved- 
hngde,  hvad der vi1 frenig,m af de ovenfor medqelte Ud- 
lnaalinger, og mar tilbage undor Midteii, ellcr henimod 
Bapanden af 0jet. Saminenligqet iued L. vahlii m a  saa- 
ledes L. esinarlcii siges at have et forholdsvis kort Ansigts- 
Parti, skjent Hovedet idethcle er storre. 

De  skaalforniige Fordybninger laiigs Randen af K j s -  
ierne', der ere characteristiske for denne Slmgt, ere staxkcst 
synlige hos Ungerne, hvor Horedets Hud er tyiidest; i 
Bunden sees her en tydelig og aaben Pore, men denne blirer 
svagere fremtrdende hos de aldre. 

Uou norsko h'ordlinvsoxpoditioii. Collott : Fisko. 

84-, ? 

i 242- ,250- 

371 - ,375- 

For comparison are subjoined a few ineasurements 
of' the 5 full-grown individuals from. Fininark. 

' I  
255 - '242 - 

350- 371- 

250 - 
375- 

General Desoription. Structure of t12e Body. - 
Nearly related to L. vahlii, froin which, as above stated, 
i t  is distinguished by a double lateral line (conspicuous 
however in young specimens .only), the short j a w ,  the 
head; always comparatively large, the short series of palatine 
teeth, 'and the colour. 

The body is of the . tjpical Lycodes structure; its 
greatest depth cquals: in mature individuals, from ' 1 7  to '/j, 

in young examples, not more than ' i o  or 'Ilo of the total 
length; hence the body increases in thickuess with the 
growth of the fish. 

'Tie  head is comparatively large, and terininates in 
an obtuse and elevated snout; the length of the head is 
contained from 4'14 to a trifle over 4l/? times in the total 
length; tlie proportion borne by the length of the liead to 
the total length \vas in no case under 4.7, not even in the 
very young examples. In tko full-gown males from Fin- 
mark, the proportion is as 1 to 4.30 and 4.26; in a full- 
grown female, as 1 to 4.G4. If two individuals marly 
equal in size. hut of different sexes, be compared together, 
the length of the head in tlie goung speciiiiens obtained 
on tlie Expedition will be found to be 4.41 in the male, 
and 4.53 in the female; in the full-grown male from Fin- 
mark it is 4.26, in the female 4.64: hence the male, as was 
indeed to be expected, lias invariably a larger head than 
the female. - 

The inandible is considwably shorter than the upper 
jaw, and this character shows Yery conspicuously even in 
the sinnllest of the speciinens exsinhied (total length only 

The upper jaw is invariably shorter than half tlie 
head, as appears from the iueasurenlents given above, ex- 
tending back under the iiiiddle of the eye, or ~ e r y  nearly 
to its posterior niargin. Compared with L. vahlii, L. es- 
waarlcii has the region of the face comparatively short, 
although the head itself is larger than in the former species. 

The bowl-shaped depressions along the margin of the 
jaws are peculiar to this species; they are most conspicuous 
in the early stages of dereloyinent, when the skin on the 
head is thinnest, terminating in R distinct and open 'pore; 
as the growth progresses, they gradually becoiie less' distinct. 

81'""'). * 

12 . 
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_- 
c. Stat. 3G2. Young Malo . 
d. stat.. 362,' Young Female 
A. Finmark. (Skeleton) . . 
B. - * Old Male . . 

Disse Porer f0re oventil ind til den lange k k k e  
af de tynde Infraorbitalben, der ere forholdsvis store, og 
hvoraf hver danner en udad aaben Cavitct, .der' er be- 
paendset af Benets pederste Del, samt af den 0vre over- 
bGjede Rand; den hele Rskke  af disse Caviteter 'clanne 
tihammen en felles slimafsondrende Canal. Paa Under- 
kjaeven fore Porerne ind til en lignende Canal, der l0ber 
ind i selve mmilla infmior, og som udad danner store 
rundagtige Aabninger i Lighed med de udad aabne Cavi- 
teter i Infraorbitalbenene ; noget tilsvarende i Kjavernes 
Bygning finder Sted hos Zoarces b~'lipa?26S, hvilket yderligere 
bidrager til at naerme disse 2 Slegter til hinanden. 

L. 1 On ~a~at i i i c  

265"" 10-llmm 
1295 - 10-11 - 
575-  15-16 - 
582-  16-18 - 

i bones. 

Nsseborene ere enkelte, rerrformige, og sidde noget 
opleftede over Kjaeveranden ; deres indbyrdes Afstand er 
betydeligt mindre, end Pectoralens Grundlinie. 

0jnene ere dlange, med en tydelig tilspidset 0jekrog 
fortil og bagti1 ; de indeholdes hos middelsstore Exemplarer 
mellem 6 og 6'IP Gange i Hovedlangden, men ere forholds- ' 
vis mindre hos de fuldt udvoxede, hvor de indeholdes 7-8 
Gange i denne. I~ivrigt er 0jnenes rette Begrendsning 
vanskelig at drage, da denne viser sig forskjellig, eftersom 
Individerne ere bedre eller mindre vel vedligeholdte. 

Gjdlespalten er fuldkommen vertical, og forholdsvis 
trang; dens nedre Vinkel ligger omtrent lige foran Pecto- 
ralernes nederste Feste. Gjellerne ere 4 i Antal ; Pseudo- 
branchier ere tilstede. 

Tmzdwne, der ere tilstede i Mellem- og Underkjmen, 
paa Palatinbenene, og paa Vomer, som hos alle typiske 
Lycoder, ere forholdsvis lange og staerke, svagt krummede, 
samt noget cylindriske. Det  er characteristisk for L. es- 
mngrkii, sammenliinet med L. z;a?zZii, at  Tandraekken paa 
Palatinbenene aldrig er hngere,  end Rskken i Mellemkjae- 
ven, men oftest (issr 110s udvoxede Individer) betydeligt 
kortere. lige Sindtil neppe Halvdelen af denne. Saaledes er 
den absolute Lzngde af de nsvnte 2 Tandraekker hos de 
2 stmste af Nordhavs-Expeditionens Individer, samt af de 
foreliggende 5, fuldt udvoxede Individer fra Finmarken, f0l- 
gende : 

Gjellestraalernes Antal er 6. 

c. - Old Female . 6 9 5 -  

e. stat. 362. Ung Han . 
d.  Stat. 362. Ung Hun . 
A. Finmarken. (Skelet) . 
B. - G1. Han. 
C. - GI. Hun 
D. - GI. Han. 
E. - (terrret) . 

, 14-16 - 

~ 

I Total- 1 JJncngden af Tandrockkon 

. 
295- 
575-  

pan Pnlatiir 
benene. 

. '610 - 

. 1622 - 

10-118" 
10-11 - 
15-16 - 
16-18 - 
14-16 - 
17-17 - 
12-13 - 

-- 
p a  Mcllcm- 

1 1- 1 1 
11-11 - 
26-27 - 
27-28. - 
26-26 - 

kjzverne. 

30-31 '- . 
32-34 - 

Hos de fuldvoxne Individer danne Tlenderne i Mel- 
lemkjsven bagtil en enkelt, fortil en 3dobbelt Rlekke, hvori 
de yderste Taender ere de laengste. Underkjaevens Taender 
danne fortil 3-4 uregelmaessige Rskker, bagti1 en dobbelt 
Rskke, der gam betydeligt laengere tilbage, end den tilsva- 
rende i Overkjaeyen, og Taenderne i denne Kjaeve corre- 

Above, these pores extend inwards to the thin infra- 
orbital bones, which are comparatively large, forming each 
a cavity, open exteriorly, which is bounded by the inferior 
portion of tlle bone and the superior overlapping margin; 
these cavities constitute together a mucous canal. On the 
mandible, too, the pores terminate in a secretory canal, 
which is produced interiorly into the iiaaxilla inferior , 
and constitues .a series of large circular openings similar 
to the cavities; open exteriorly, in the infraorbital bones. 
To this peculiarity of structure the jaws in Zoarces vivi- 
parus prcsent analogous features, a circumstance tending 
still further to increase the resemblance between the two 
genera. 

The nostrils are single, tubular, and situated slightly 
above the mnrgiii of the jaw; their distance from each 
other measures much less than the base of the pcctorals. 

Eyes ovate, distinctly angular anteriorly and poster- 
iorly; their diameter, in examples of moderate size, is to 
the length of the head as 1 to 6-6l/,; in full-grown indiv- 
iduals they are proportionately smaller . - as 1 to 7-8. 
For  the rest, the limits of the eyes are difficult to deter- 
mine, varying as they do with the state of preservation of 
the specimens. 

The gill-opening a strictly vertical slit, and coinpar% 
tively narrow ; its inferior angle almost immediately in front. 
of the lowest extremity of the pectorals. Gills 4; pseudo- 
branchiae present ; branchiostegals 6. 

Teeth, as in all typical Lycodes, on the inter and 
inferior maxillaries, the palatine bones, and the. vomer ; 
they are comparatively long and powerful, slightly curved 
and cylindrical. A characteristic feature of L. esnaarlcii, 
as compared with L. va?zZii, is the length of the dental 
serics on the palatine bones, which is never greater than 
that of the series on the intercmaxillary, but as a rule 
(more especially in full-grown examples) considerably less, 
sometimes by as 'much as one-half. Thus, for instance, the 
two series in the two largest of the specimens taken on 
the North Atlantic Expedition, and in the five full-grown 
examples from Finmark. meashred respectively as follows : - 

I I Length of Dental S C ~ ~ O S  
I Total 1 -  .- 

On Inter- 
mnxilltrties. -- 
11- 1 1 mrn 

11-11 - 
26-27 - 
27-28 - 
26-26 - 
30-31 - 
32-34 - 

I n  adults, the teeth constitute o n  the inter-maxillary 
posteriorly a single, anteriorly a triple series, the exterior 
teeth being the longest. The teeth in the mandible con- 
stitute anteriorly 3-4 irregular series, posteriorly a double 
row, which extends considerably farther back than that 
corresponding with i t  in the upper jaw; indeed the man- 
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Kroppen (Snuden 
til Anus) . . , . 

spondere narmest med Palatinbenenes. I den ydcrste Rskke 
ere de rettede skjsvtbudad, eller ligge tildels nssten hori- 
zontalt. Paa Palatinbenene findes paa hver Side 9-11 
Tander samlede i en enkelt, eller undertiden i en dobbelt 
Rakke. Endelig findes en Sainling Tccnder (af sainme Sterr- 
relse, som de ervrige) paa Vomer.. 

Hos yngre Individer ere Tsnderne noget fserre, og 
Rakkerne forti1 blive fprrst efterhaanden fuldtallige. 

Kjsveriie ere, som hos alle Lycoder, dskkede af en 
tyk, fedtholdig Hud, der pas Underkjsven danner en ned- 
hangende, noget aflang Flig. 

Anus ligger i en Afstand fra Snudespidsen, der in- 
deholdes omtrent 2l/., Gange i Totallsngden. 

2,01 

dibular teeth correspond rather with those on the palatine 
bones. I n  the exterior series they incline obliquely out- 
wards, or are some of them almost horizontal, The palatine 
bones are furnished on each side with 9-11 teeth in a 
single, sonietimes a double row, Finally, a patch of teeth 
occurs on the vomer. 

, 5'oung individuals have somewhat fewer teeth, and 
the full number of the anterior series is attained gradually. 

As in all the Lycodes, the jaws are protected by a 
thick adipous skin, depending from the mandible in the 
forin of an oyal lappet. 

The distance from the vent to the point of the snout 
is to the total length about as  1 to 2lI2. . 

a. 

Totall. 
8 1 miti 

b. 
Totoll. 
1 1'i'nm 

e. Han. 
Totall. 
";lmm 

d. Hun. 
Totnll. 
".-)mrn 

' b. I c. Male. Id. Female. I 
I a. 
I Total 1,. 

- I-- 
4.37 

dorsal . . . . . . . . ~ 3.68 

vent). . . . -. . , . . ; 2.57 

of tail). . . . . . . . I 1.64 

The Total Length contains I 

Length of the liead. . 
Distance of snout from ' 

Body (from snout bo 

Tail .(from vent to tip 

F1*nln 

Depth of the body . . I I 10.12 

Total L. I Total L. ' Total L. 

4.58 4.41 1 4.53 

1 1 4 m m  2 0 w n  I 2 ! K P W l  
- 

Af Totalln.ngdcn iidajfir . 
Hovedets Lzng'de . . . 
Legemets Herjde. . . . 
Snudens Afstand fra 

Dorsalen , , . . . . . 
Kroppen (Snuden til 

Anus) . . . . . . . . 

-- 
4,41 
7,70 

3,78 

2,52 

8.76 

3.93 

2.53 

1-65 

7.79 i 7.02 

, 3.78 I 3.68 
I 

2.52 I 2.37 

1-66 I 1.72 
Halen (Anus til Hale- 

spidsmi) . . . . . . I 1,04 * I  
Til Sammenligning vedferjes endel Forholde, der kunne 

udledes af de 5 foTeliggende sterrre Individer fra Finmar- 
* ken! hvoraf 2 opbevares i terrret Tilstand, 1 soin Skelet. 

For comparison are subjoined a few proportions 
deduced from measurements of the 5 large Finmark spec- 
imens, .2 dried, and 1 a skeleton. 

3. Han.! C. Huii jD. H m  E. I (tgrrct). j .  I (t0ll&,. 
i. Male. 3.' Foin. 

(dried), 
rota1 L. 

5 9 5 m m  

). Nale, 

rota1 L. 
6 1 w n m  

E. 
[dried). 
rota1 L. 

0 2 2 m m  
Totall. ,' Totall. 

4.37 
7.27 

4.64 
? 

4.26 
7.26 

2.62 

1.62 

4.52 
? 

2.48 

1.65 

Length of the head I 4.56 
Depth of the body I 
Body (from snout , 

to vent). . . , . 
Tail (from rent to , 

tip of tail) , . . 

? 

2.61 

1.59 

2.57 2.33 

1.60 1.70 
. 0i;aYimze og 'Testes ere enkelte. Af Expeditionons In- 

divider var (let one (hvis Totallmgdo var 265mm) on ung 
Han, med endnu ikke fuldt udviklede Testes, det noget 
stprrrr. Individ (Totallaxgdc 295 mm) en Hun, inod fuldmodne 
B g  i det eneste Ovarium. Disse B g  vase f'orholdsvis 
store, neppe oyer 300 i Antal, alle jevnt udviklede; desu- 
den fnndtes et  mindre Antal, der tilsyneladende ikke vilde 
have udviklet sig. Ovariet var enkelt. 

Ovavies and testes single. Of the two largest in- 
dividuals obtained on tlie Expedition, one (total length 
2Gjmm) was a young male. witli the testes not fully devol- 
oped, the other, of somewhat larger size (total length 2951n"'). 
a female, with mature ova in the single ovary. Tlinse 
ova, hardly more than 300 in number, were comparatively 
large, all of them unifornily developed, exclusive of which 
was a smaller number. that in all probability would not 
have arrived at  maturity. 

Of tho largo speciinens from Finmark. one, which had 
been dried, was a female, portions of the ovary, with (ini- 
mature) ova, being still attached to the abdomen. This 
s h o w  that females can attain as large a size as males; of 
the remaining examples, the 2 well preserved. specimens 
were males, with well developed testes. That on the left 
side is so short as to be almost rudimentary (14-17""n), 
that on the right is long (7W) .  

The ovary was single. 

No pyloric appendages. 
1 P f  

Af de store Exemplaror fra Finmarken OF det en;, 
der liar varet terrrct, en Hun, jdot der endnu vedlimger 
Dele af Ovariet nied (ufuldbaarne) B g .  Dette viser, a t  
Hunnen saaledes kan opnaa en ligneiide betydelig Sterrrelse, 
som Hannen. 
vider Hanner, med udviklede Testes. Den venstre af disse 
var s m  kort, at den uccsten kan lraldes ruclimentoer (14- 
17"m), den herjre lang (70mm). 

Af de wrige ;are de 2 velbevarede Indi- ' 

Appndices pyloyicae mangle. 
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Dorsalen (+1/2Caudal) 

Pectoralerne . , . . . . 
Analen (f ' I 2  Caudal) 

. E n w n e .  .Straaleantallet hos de 4 under Expeditio- 
nen erholdte yngre Individer var blgende (Caudalen ind- 
befattet i Dorsalen og Analen): 

103 I 103 103 102 
92 90 

20-21 22-23 22-23 21-22 I g1 

Dorsalen (+ Caudal) . . , . . 118 

Pectoralerne . . . . . , . . . . 23-23 
Analen (+ '12 Caudal) . . . . . ! 102 

I A. I C. 

113 
97 

23-23 

Dorsal (+ caudal) . . . . . . 
Pectorals . . . . , . . . . . . 
Anal (+ caudal) , . . . . . 

Dorsalen, som udspringer i en Afstand fra Nakken, 
der er omtrent lig en halv Pectorallzngde, indeholder saa- 
ledes 102 til 103, eller 110s saerdeles gamle Individer lige 
til 118 Straaler, om den halve Caudal (6 Straaler) med- 
regnes. Dorsalstraalerne ere d e  klprvede indtil Grunden, 
og fia Midten af fint articulerede; 110s de lsngste Straaler 
(paa Midten ai' Halepartiet) er ligeledes hver Halvdel atter 
klprvet. Den hele Finne er, ligesom Analen, indhyllet i en 
tyk og fedtholdig Hud, der meget ligner den, der findes 
hos Anarrhichas-Arterne. 

@den tiltager, ligesom Dorsalen, i Straaleantal med 
Alderen, og har hos y n g e  88-92, hos fuldt udvoxede ind- 
til 102 S t r d e r ,  Caudalens nedre Halvdel (5 Straaler) 
iberegnet. Den er ipravrigt bygget ligesom Dorsalen, og en 
Dobbeltklprvning finder ogsaa her Sted hos de lacngste 
Straaler. 

118 I 113 

23-23 23-23 
loB I 97 

Caudalen har sandsynligvis hos alle Lycoder den samme 
Byping,  og er dannet af e t  mre  Strdeknippe,  bestaaende 
af 6, et  nedre af 5 Straaler, alle korte, spinkle og szrde- 
les tzetstaaende, saa at de kun med \-anskelighed lade sig 
tzelle. 

Pectoralerne t d e  20 til' 23 Straaler, og. Tallet er ofte 
ulige paa hver Side hos samme Individ. Do ere forholds- 

- vis lsngst bos yngre Individer; hos den mindste foreliggende 
Unge @vis Totallsngde er 81"") indeholdes de 6,7 Gange 
i Totallaengden; hos et  fuldt udvoxet omtrent 8,5 Gange i 
denne. 

Fremdeles undergaar denne Finne en Forandring i 
sin Form under Opvaexten, hvortil jeg ikke har seet noget 
tilsvarende'hos de prvrige Arter. Hos. alle yngre ere de 6 

*nederste Straaler noget forlaengede, saaledes at de rage. 
kjendeligt frem fdrbi de mellemste Straaler; derved bliver 
Finnens Rand tydeligt indskaaret. Hos de s ldre  Individer 
ere derimod de nedre Straaler .gradvis forkortede, og eL 

Ens. - The number .of rays, inclusive of caudal, 
in the 4 young individuals obtained on the Expedition was 
as follows: - 

d. I 

Dorsal (+ 1/2 caudal) 103 103 102 
Anal (+ 1/2 caudal) 92 90 
Pectorals . . . . . , 

In  2 only of the large individuals from Finmark could 
the number of fin-rays be determined with comparative ac- 
curacy; the formula was as follows: - 

I 'A. ~ C. 

As in the dorsal,. the number of rays in the anal in- 
creases with the groivth, being in young examples 88-92, 
and in adults reaching 102, inclusive of the loiver half of 
the caudal (5 rays). The structure of the anal is similar 
to that of the dorsal; the longest rays of this fin, too, are 
double-cle ft. 

The structure of the caydal is prbbably the same in 
all the Lycodes; there is an upper fascicle of rays, consisting 
of 6, and a lower one, consisting of 5 rays, all short, slender, 
and exceedingly close, which render's it a matter of no little 
difficulty to count them. 

The pectorals are furnished with from 20 to 23 rays, 
and the number is not infrequently different on each side 
in the same individual. They are relatively longest in young 
axaniples; in the smallest of the young specimens ( totd 
length 81mm), their length is to the total length as 1 to 6.7 ; 
in an adult, nearly as 1 to 8.5. 

Tlis fin undergoes, too, a change in its form during 
the period of growth, to which I have observed nothing 
analogous in, any of the other species. All young indivi- 
duals have the 6 lowest rays somewhat elongated, causing 
them to project perdeptibly past the middle rays, which 
gives to the margin of the fin a notched appearance. I n  
more mature examples, the inferior rays gradually decrease 
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nvert Spor' af denne Ejendommelighed forsvundet. Disse 
nedre Straaler ere beklsdte med en tykkere Hud, end de 
avrige, samt have fri Spidser, et tydeligt Bevis pas, a t  de 
tjene Dyret til Krybe- eller Fprleorgan. Straalerne ere 
delte til Grunden, og ere i Spidserne, cler ere' fint articu- 
lerede, i Regelon tvedelte. Naar Pectoralerne bprjes frem- 
over, naa de til Lindsens Forrand eller hos enkelte 'til 
dens Midte. 

Ventralerne ere korte, og indoholde 1 enkelt og yderst 
spinkel Straale, sanit derefter 3 noget tykkere, der ere klo-' 
vede til Grunden. De  ere samtlige indhyllede i en tyk 
Hud, og lade sig blot ved Dissection tslle ; den fprrste udelte 
Straale har blot de avriges halve Langde, og er yderst let 
a t  overse. Alle ere leddede. 

HGrvlernes Anta1 var hos det ovennsvnte Skelet af 
et udvoxet Ldivid fra Finmarken 23 + 95, saaledes tilsam- 
men 118. * 

Soni hos alle Lycoder synes Skjal- 
beklsdningen at udbredo sig videre over Legemet under In- 
dividets hele Vaxt, og er saaledes mindst udbredt hos Un- 
gerne, endskjant Forskjellen er forholdsvis ikke stor. Hos 
Expeditionens 2 stprrste Individer (Totallangden 265-295 mm) 

er Skjalbekladningen udbredt til et Stykke foran Begyn- 
delsen af Dorsalen, og paa Bugen hen til Ventralerne; 
ligeledes er saavel Dorsalen som Analen skjslbeklsdto lige 
ud imod Randen, eller i' ointrent af Finnernes Hprjde. 
Deriinod er Rovedet og Nakken nprgne, ligesom Pectora- 
lerne og Ventralerne. 

Hos de fuldt udvoxede Exemplarer frd Finmarken, 
hvor Totall. er 500mm eller derover, strskker Skjslbeklsd- 
ningen sig frem over Nakken, hvorimod Howdet regulsrt 
synes at vsre  nprgont;. blot efter den omhyggeligste Under- 
sprgelse liar det vsret mig muligt at opdage enkeltespredte 
Skjal paa Siderne af Panden, og disse synes ikke engang. 
at r a r e  tilstede hos alle Individer. Dorsalen og Analen 
er tst skjmlbeklsdte lige ud til deres yderste Rande, og 
Skjsllene gaa paa Halen lige ud til Caudalens Spidse. 
Fremdeles ere Pectoralerne, der hidtil haw vsret  nprgne, 
skjslbeklsdte p a  sin indre Trediedel. 

Eos do 2 Unger fra Expeditionen or Skjalbeklad- 
ningen i det hovedsagelige allerede fremkommen i sin Hel- 
hed paa Legemet; 110s det stprrste Individ (b ,  Totall. 114mm) 
e k  Finnerne, saavelsoin Grunden langs disse, endnu nprgiie ; 
hos dot mindste (a, Totall. 8lmm) er Skjtzlbeklzdningen pm 
hele Halepartibt endnu sparsoin, og blot i sit Frembrud. 
. Skjdleuo ere runde eller noget elliptiske, og ligge 
nedsankede. i Huden med SML stort Mellemrum, at deres 
Rande ikke berare liinanden. Paa  Bugen staa Skjdlene 
mest spredte, pw  Halen tsttest. De Skjal, der beklscde 
Finnerne. ere mindre, end Legemets. Skjsllene ere be- 
kla?dte af en yderst fin, noget m0rltfarvet Hud. 

Sidelinjen er hos denne Art dobbelt, og hos vel con- 
. servoredo Exemplarer af iWddelstprrrelse ret tydelig. Den 
udspringer enkelt ved Gjsllespaltens prvre Ende, gj0r en 
liden skarp Bue over Gjallelactgets Flig, delor sig dorpaa 
kort bagenfor denne i 2 Grene, hvoraf den prvre, medio- 
1 a t  e r  a 1 e, del.: or den tydeligste, lprber langs hele Legemets 

Skjcelbekldning. 

in length till every trace of this peculiarity has disappeared. 
These inferior rays a r ~  enveloped in a thicker skin than 
the fest, and.have free points, a sure sign that they serve 
the .animal as a means of creeping or as an organ of sen- 
sation. The rays aro cleft & the base, and, at the points, 
which are finely articulated, as a rule double-cleft. If 
pressed forwards, the pectorals extend to the anterior mar- 
gin or to the middle of the lens. 

. The vEntrqls are short, and consist of one exceed- 
ingly slender ray and 3 somewhat thicker rays, cleft to 
tlie base. They are all enveloped in a, thick skin, dissec- 
tion being necessary in order to count theni; the first 
simple ray is only half as long as the others, and may be 
easily overlooked; they are all articulated. 

The number of vertebrs in the above-mentioned sl;ele- 
ton of a full-grown example from Finmark was 23 + 05 
= 118. 

Scales.' - As in all L y c o h ,  the scaled integunient 
continues? it would seem, to spread over tbe body during 
the entire period of growth; and hence it covers a smaller 
surface in young specinieiis, though the absolute difference 
is comparatively but slight. I n  the 2 largest examples 
taken on the Expedition (total length respectively 265mm and 
2%jmm), the scaling extends almost to the origin of the dor- 
sal, and on the belly as far as the ventrals; both the dorsal 

.and anal, too, i r e  scaled nearly to the margin, or about 
three quarters of the height of the fin. The head and nape, 
however, are naked, 3s also the pectorals and the ventrals. 

* I n  the full-grown specimens from Finmark (total 
length exceeding 500 ""), the scaled integument extends for- 
wards over the nape, the liead being apparently as a rule 
naked; not till after a most careful examination did I suc- 
ceed in detecting a few isolated scales on the sides of the 
forehead, and even these would seem not to occur in all 
individuals. The dorsal :md anal are densely scaled to 
their extreme margin, and on the tail the scales extend to 
the tip of the caudal. The pectorals, too, previously naked, 
are now scalod on their inner third. 

In the 2 young specimens taken on the Expedition, 
the scaled integument is for the most part fully devoloped 
on the body; in the largest individual (6 ,  total length 1 14mm),  
both the fins and the skin along their base are still naked; 
in the smallest (a, total length S l m * ) ,  tlie scales on the 
tail are just beginning to develop. 

The scales are round or slightly elliptic, and lie em- 
bedded in the skin, the space between them being just suf- 
ficient to prevent contact. On the belly, sthe scalos we 
most distant, densest on the tail. The scales covering the 
fins stre smaller than those on the body; all are. invested 
with an exceedingly thin, darkish membrane. 

Lateral Line. _I Tho lateral 'line in this species is 
double, arid in woll preserved specimens of moderate size 
distinctly perceptible. It originates single on the upper 
extremity of the' branchial opening, makes a sharp bend 
above the'flap bf the gill-covor, and then divides a short 

.distance posterior to the latter into two branches, the su- 

*. 
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Midtlinie lige ud til Caudalen. Den nedre Gren, den ven- 
t r a l e ,  lober skraat iiedad mod Analen, og naar dennes 
Gr ind  omtrent ved den 16de Straale, hvorefter den folger 
langs denne Finne henimod Caudalen. Paa  Stykket fra 
Gjallespalten til det Sted, hvor den o n e  (mediolaterale) 
Linie naar Legemets Midtlinie (hvilket finder Sted omtrent 
ved Pectoralens indre Trediedel), findes onitrent 24 Porer, 
idet de paa dette Stykke ere ssrdeles tststaaende; paa det' 
nsste Stykke indtil Perpendicularen oyer Anus staa. om- 
trent 14 Porer. 

Hos de fuldt udvoxede Individer fia Finmarken, de: 
lsnge have vsret  opbevarede paa Spiritus, ere Sidelinierne 
idethde lidet synlige, og kunne blot efter ombyggelig Un- 
dersogelse paavises, men ere dog ikke ganske forsvundne. 
Den mediolaterale er dog undertiden neppe til at paavise, 
og s p e s  saaledes under Opvaexten efterhaanden ganske at  
forsvinde. 

Hos den mindste Unge (a, Totall. 81mn) ere begge 
Linier endnu utydelige, men allerede synlige hos den storre 
Unge (b ,  Totallangde 114mm). 

Denne er hos alle Expeditionens Individer, 
ogsaa hos de smaa Unger, dyb brunsort med smale, skarptr 
begraendsede, hvidgule Baand, hvis Antal rarierer fra 5-8, 
lgbende verticalt nedad Legemet. Desuden findes, som An- 
tydning til et yderligere Baand, en hvidgul Plet paa liver 
Side af Nakken, umiddelbart over Gjallespalten. Bugsiden 
er ubetydeligt lysere. 

Fa~cen. 

Af Tverbaandene begynder det forste noget bagenfor 
Begyndelsen af Dorsalen; det sidste kan bedzekke !Hale- 
spidsen, eller ligge kort foran denne. De  stige alle fra 
Dorsalens yderste Rand ret 'nedover Legemet; de bagre ' 

gaa lige ud over Analen, de forreste naa blot til, eiler noget 
over Midtlinien. Baandenes Bredde er omtrent lig en 
Lindsediameter; der& Farve er hvidgul! og da de ere 
temmelig skarpt begrandsede, staa de saerdeles tydeligt mod 
den sorte Bundfarve.. Hpvedet er graabrunt, med morkere 
Skygning paa Gjaellelqets Flig ; Skjallene ere noget lysere, 
end Bundfarven, og have paa de Partier af Legeinet, hvor 
de lyse Tverbaand findes, ligeledes disses hvidgule Par ve. 

Den ovenfor beskrevne Farvetegning tilkommer sand- 
. synligvis alle Individer, hvis Totallaengde ikke overskrider 

4OOmm, eller der omkring, ligesom den allerede findes hos 
Ungerne, naar disse have naaet .en Totall. af 80"" (den 
spaede Yngel af denne Ar t  er endnu ukjendt). HosExpe- 
ditionens. 2 Unger er imidlertid Nakkepletten endnu ikke 
fremkommen; men Baandene, hvis Antal hos begge er 8, 
ere alle tydeligt ansatti. 

Derimod har Farven hos de fulclt udvoxede  (Fin- 
markske) Individer, som. det vi1 sees af den medfolgepde 
Figur, undergaaet en ret msrkelig Forandring, der s p e s  
at. vaere constant, da den (blot med visse uvksentlige V a r b  
tioner) har optraadt hos alle de hidtil paaviste .5 Individer:. 

perior, m e d i o 1 a t  e r a1 branch, which is the most distinct. 
running parallel to the mesial line of the body, and passing 
straight to the caudal. The inferior, v e n t r a l  brancli cles- 
cends obliquely towards the anal, reaching the base of that 
fin at about the lGth ray. after which it accompanies the 
latter to the caudal. I n  the portion extending from the 
branchial opening tu the point a t  which the .mediolateral 
branch reaches the mesial line of the body (about a t  the 
inner third of the pectoral) there are about 2-1: pores. their 
'arrangement here being exceedingly close ; the succeeding 
portion, reaching to a point perpendicular to the vent, has 
14 pores. 

I n  the full-grown specimens from Finmark, preserved 
a long time in spirits, the lateral lines are far less distinct, 
nay very considerable difficulty is experienced in tracing 
them; but they are not wholly obliterated. I n  some indiv- 
iduals. the mediolateral branch can hardly be distiiiguishcd, 
and would seem therefore to disappear altogether during 
the progress of growth. 

In  the smallest of the immature examples (a, total 
length Sl*nm), both branches are as yet indistinct, but al- 
ready perceptible in the largest (b ,  total length 114'"'"). 

Colouv. - In  all the specimens taken on the Expe- 
dition, including the immature examples, the colour is a 

.deep brownish-black, with narrow, clearly defined whitisli- 
yellow bands, from 5 to 8.in nuinber, extending vertically' 
down the body. Exclusive of these, there is a rudimentary 
indication of another band, in the shape of a whitish-yellow 
patch on either side of the nape, immediately above the 
branchial opening. The ventral surface is a trifle lighter. 

The first of the transverse bands commences a little 
posterior to the origin of the dorsal; the terminal band 
sometimes covers. the tip of the tail, or. if not, extends 
in close proximity to it. They descend all of them from 
the margin of the dorsal straight down the sides of the 
body; the posterior bands extend across the stnal, the an- 
terior ones reaching only as far as, or a short distance 
abore, the mesial line. The width of these bands is about 
equql to the diameter of the lens; they are mhitish-yellow 
in colour, and bcing rather sharply defined form a strong 
contrast to the black ground-colour. The head is greyish- 
brown, with a darker clouding on the flap of the gill-cover ; 
the scales are a trifle lighter than the ground-colour, some- 
times of the same colour as the transverse bands. 

The coloration described above is probably common 
to all individuals with a total length not exceeding 400"1m, 
or thereabouts ; it is characteristic, too. of young examples 
which have attained a total length of SOn1*" (the fry of this 
species is as yet unknown). I n  the two young specimens 
taken on the' Expedition, the nuchal patch. however, has 
not yet dereloped, but the bands. numbering 8. are all of 
them distinctly obvious. 

On the other hand. the colour in the ful l -grown 
(Finmark) specimens, as will be seen from the accompanying 
figure, has undergone a remarkable change, which would 
appear to be constant, seeing that i t  characterises (with 
but few and immaterial variations) each of the 5 indi- 
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Hos disse ere de verticale hvidgule Tverbaand i sin Nidte 
opfyldte af den sorte Bundfarve, eller tildels oplplste til 
lividagtige, aflange Einge ; Baandenes Anta1 og Beliggerihed 
er den samine, som hos Expeditionens Exemplarer, men 
undertiden kunne de vzere indbyrdes forenede,'nedtil, og 
danne her samnienhrengende, guirlandeformige Tegninger. I 

Deres Begrandsning er mindre skarp, end hos de yngre 
Individer. Hos et af Individerne ere de pna det egentlige 
Legeme ganske utydelige, men endnu pas Dorsalerne skarpt 
begrrendsede; hos dette er saaledes Legemet nasten ens- 
farvet m0rkt brunsort. Nakkepletterne ltunne r s r e  sammen- 
hangende, og danne et tversover Nakken l~bende  distinct 
Balmd. 

F0de. I Ventrikelen af det stgsste af Expeditionens 
Individer, en Hun (fra 459 Favnes Dyb), fandt jeg Rmet  
af en Annelide, niaaske af en TerebeZlu, frenideles adskillige 
Individer af  Tliem'sto li$ellula, Mandt, saint endelig en Del 
Grus fra Bunden, livoriblmdt saaes mange smukke Fora- 
miliifbrer, isar af en af de hTautilzls.-lignende Slregter (&- 
tal ina?) .  Hos det noget mindre Han-Individ fra samnie 
Localitet og Dybde fandtes blot Levninger af Themisto 
libellula. 

Hos 2 gamle Haniier fra Finmarken, optagne paa et 
Par hundrede Favnes Dyb .i Varangerfjorden, har jeg fun- 
det dene knuste Echinodermer, livoriblandt kunde kjendes 
Ctmodiscus crispatus, (Retz.), Ophiacaniha spinulosa, Mull. 
& Tr., samt A&xh sarsii (Diib. & Kor.). Endskj~nt  
disse Individer saaledes vare henviste til denne kalk~oldige 
Fode, vare deres Trender dog ikke synderlig slidte. 

Udbredelse. L. csslnarkii foreligger allerede s:iavel 
fra den europreiske, som fra den aniericmske Side af At- 
lanterhavet. Af Expeditionens lndivider erholdtes de 3 i 
Trakterne af Spitsbergen i 1878, det ene i faa Miles Af- 
stand frn deniie 0gruppes Nordvestkant. P e t  4de, en spad 
Unge, optoges fra Bankerne udenfor Helgeland i Norge i 
1877. Endelig foreligge 5 fuldt udvoxede Individer fra 
Fjordene i Finmarken, erholdte i Aarene 1864-76; de 4 
ere fangede paa Dybsagn (Line) i Vaxpgerfjorden i 0s t i  
hmarken,  hvor jeg ligeledes har erfmet, a t  andre (ikke 
opbevarede) Individer i de sidste Aar have vsret  erlioldte ; 
det sidste erholdtes i 0xfjord sendenfor Hammerfest (Vest- 
Finmarken). 

Som tidligere bemarket, Iionhprre ligeledes de under 
Navn af L. vahlii forelgbig opfrarte Individer fra Nord- 
Americas astkyst under fo+haandenvsrende Art. Paa den 
sidstnavnte Localitet erholdtes i Aarene 1878-79 4 fuld- 
voxne Insivider udenfor Kysterne af Nova Scotia, hvor dog 
Havfaunaen endnu er ganske arctisk. Det one af disse 
opbevares paa Univ. Mus. i Christianis. 

vidpals. .In these, specimens, tbe middle portion of the ver- . 
tical whitish-yellow transverse bands is filled up with' the 
black ground-colour, or broken up into whitish elliptic 
rings; the number of these bands and their position is the 
same zs in the specimens taken 'on the Expedition; some- 
times, however, they are united together and form contin- 
uous chaplet-shaped markings ; they are less sharply defined ' 
than in the younger exaniples. I n  one of the individuals 
they are quite indistinct on the body, but continue to be 
s1i:irply defined on the dorsals; this specimen, therefore, has 
the body of an allnost uniforiii brownish-black. The nuchal 
patclies are sometimes continuous, forming a transverse 
band across the nape. 

Food. - In  the ventricle of the largest specimen 
taken on t4e Espedition, a female (brought up from a 
depth of 459 fathoms), I. found the house of an Annelid, 
possibly a Yerebella, several examples of Theniisto libellula, 
and .a quantity of gravel f i . 0 ~  the bottom, in which 
were many fine Fol-aminifera?, belonging chiefly to one of 
the Sautilus-like genera (Botalina?). The stomach of the 
male, a, somewhat sinaller individual., from the same locality, 
contained only fragments of Tlimzisto libellula. 

I n  the ventricles of two old males from Finmark, 
taken at a depth of a couple of hundred fathoms, in the 
Varaiiger, Fjord, I found only crushed Echinodemnata, 
amongst which could be deteriniued Cte)todiscus' crisyatus, 
(Retz.), Oplaiacadlm spiiiulosa, Mull. & Tr:, and Antedon 
sarsii (Dub. & Kor.). Although the individuals in question 
had subsisted on this calcareous food, their teeth were but 
little worn. 

Distribution. - L. esiiztcrkii has been met with both 
in the European 'and the American tracts of tho North 
Atlantic. Three of the specimens of L. esdaarkii collected 
on the Expedition were taken in the tract adjacent to 
Spitzbergen. in 1878, one of them but .a  few miles from 
the nortli-western extremity of that group of islands; the 
fourth, a very young individual, was taken on the banks 
off Helgeland, in Norway, in 1877. Finally, 5 full-grown 
specimens were obtained from the fjords of Finmark, in 
the period from 1864 to 1876, 4 of them froin theVaran- 
ger Fjord, in East Finmark, where. as I am given to under- 
stand, other individuals, not preserved, have been taken of 
late years, that last obtained liiming been captured in the 
Dxfjord, south of Hammerfest (West Finmark). 

As already observed, the spccimons from the eastern 
coast of North America, provisionally referred to L. valdii, 
belong likewise to the present species. In  that region \wro 
obtained in the years 1878 and 1879 four full-grown ex- 
amples off the coasts of Nova Scotia, where tho marine 
fauna has quite an Arctic character. One .of the specimens 
is preserved in the University Museum, Christiania. 



19. Lycodes frigidus, Coll. 1878 (n. sp.). 
P1. 111, Fig. 23-24. 
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Diagn. Farvea ensa?-tet r0dligt g raahm,  uden Baand 
e l k  Pletter. S/+&ne beklcede hele Legmet incltil Hove&, 
samt hos fuldt udvoxede tillige Ch-unden af Dorsalen og 
Analen; hos de yngre er oftest Bu.9en i Midten, Finneme, 
s a d  Ch-unden la'hgs disse nsgne. Lqemets B i d e  indeholdes 
6112, 'hos de yngre indtil 9'12 Gange i Totall. Hovedet er 
jladtrykt, og indeholdes i Totallmgdm 4 til 4'i2 Gange. 
Sidelinien enkelt, ventral. Pandens Bredcle i&holdm 20 
Gange i Hovedets Lamgdc. Appendices pyloricae mangle. 
Rarrelsen indtil 510mm (og derwer). 

D. +' IsC.  99-104; A. +'I2C. 85-9'0; 
P. 20-21. 

k. B. 6. 

Stat. 124. 

E m c t  325 Kil. 
CocaG W. 

ity. Bodo. 

- ~ 

-- ~ 

350 

(040'"). 
Depth. Fathoms 

__ 

~ 

Stat. 164. Stat. 205. Stat. 303. Stat. 312. Stat. :-153. Stat. 303. 

117 El . '  4:)3 KiL 450 Kil. 108 Kil. 230 Kil. 60Kil.W. 
W. Lo- W. Ham- W. Bee- W. Bee- W. Isfj., Norskpr. 
foten. merfest. ren Eil. ren Eil. Spitzb. Spitzh. 

457 1110 1200 G58 1333 260 
Fathoms Fathoms Fathoms Fathorns Fathoms Battioms 
(830m). (2030m). ( 1 2 0 3 m ) .  (2438m). (475tn). 

-- ~ 

-. - ~ -- - - 

__ - ~- 

Dyide.l I 457 I 1110 I( 1200 1 658 1 1333 1 260 
Favne Favpe Favne Favne Fame F a m e  

* (640m). (83G"). (2O3Om ). 2195*'). (1203"). (243sm). (475m). 

Bunden. 

Temp*p*-0,90C. -0,7OC.- 1,3OC. - l,(i°C. - 1,Z'OC. - 1,4OC. + 1, l0C 
Bunden. I I ' I  I I I I .  _______ ~ -~ ~ 

Bilocdi- Brunt Brunt og Biloculi- 

Ler. og Sten. 
Graat Ler. Sandier. na-Ler. Ler. p ~ n t  na-Ler Blaaler. 

10deJuni 2YdeJuui 14de Juli 19de Juli 22de .Juli lodehug. 1.4dcAug I 1877. I 187.7. . 1878. I 1878. I 1878. 1 1878. 1 1878. 

-I I I-- 
Antal . 1 Yngel- 1 Prig+ 5 Indir. , Illdiva 5 ungo 

Individ. I Indiv. 1 Indiv. I (udvox.) 1 1 Indiv. I Indiv* I Indiv, 

Bemaerkninger til Synonymien. Da jeg i Februar 
187.8 (Forh. Vid. Selsk. Chra. No. 4) -afgav den forelprbige 
Beretning om de under de 2 foiste af Expeditionens Tog- 
ter indsamlede Fiske (1876-77), forelaa et Par Yngel-' 
Individer af en Lgcodes, som henfortes under L. valalii, 
uagtet de ikke udviste Spor af de for denne Art characte- 
ristiske Tverbaand. Tilvcerelsen af en stor, skjzelbeklacdt, 
og i alle Aldre ensfarvet L y o d e s  var dengang endnu 
ukjendt. De nzvnte 2 Yngel-Individer omtaltes dedor og 
beskreves (sammen med en samtidig 'erholdt Unge af L. es- 
mrutrkiz) som' L. vahlii, da der i Legemsbygning og Straile- 
anta1 forekom mig intet at vsre  til Hinder for en saadan 

19. Lycodes frigidus, Coll. 1878 (11. SP.). 
PI. 111, fig. 23-24, 

Lycodes aahlii, pt. Coll. (nec Keinh.) Forh. Vid: Selsk Chra. 1 7 8 ,  

Lycodes frigidus, Coll. Forh. Vid. Selsk. Chra. 1878, No. 14, p'. 45 
X O . ' ~ ,  p. 11 (1878). 

(1878). 

Diagnosis. - Colour a uizyorm greyish-browz, tinged 
with red, no bands or spots. The entire body kcaled, and 
in adults the base of the &mal and anal; young individuals 
have generally the .middle of the belly, tlae fins, and the 
region beneath naked. TI= height of tlae body is to tlze totul 
length as 1 to 6j12, in immature exaqdes the poportima can 
be as 1 to91/2. Head depressed, its length bein9 to the total 
l w h  as 1 to 4-4Il2. Lateral line single, ventral. Width of 
interorbital space equals of the length of the head. Py- 
loric appendages wanting. Length reaching 510 mm, and above. 

M. B. 6. D. + ' I 2  C. 99-104; 
P. 20-21. 

A. f 'Ip C. 85-90; 

Locality (North Atl. Exped.) : - Fifteen individuals, 
the greater part half grown, one probably an adult, were 
captured in the tract of ocean surrounding Beeren Eiland 
and Spitzbergeu; and two (fry-specimens) on the banks off 
Helgeland and Lofoten, in Norway. 

Remarks on tbe Synonomy. - When, in February 
1878, I made a preliminary report of the fishes collocted 
on the two first voyagos of the Expedition (1876-77), a 
couple of fry-specimens of a Lycodcs had been obtained, 
which, though exhibiting no traces of the. transverse bands 
characteristic of that species, I referred to L. aahlii. The 
occurrence of a large, scaled Lycodes of a uniform colour 
in all stages of development was as yet unknown. Hence, 
the 2 fry-specimens were named and described along with 
the young ,eTample of L. eanarkii, taken at tlie same time, 
under the name L. vahlii, there being nothing in the struc: 
ture of the body and the fins to oppose the assumption of 
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42 - 
42 - 

Sammenstilling. Efterat det sidste Aars Togt (1878) har 
bragt L. frigidus, der ikke tidligere vas beskrevet, forDa- 
gen i sin fuldt udvoxede Stand, henferrer jeg uden Betank- 
ning de navnte 2 Yngel-Individer under denne Ast, og 
afbilder det mindste af dem, sammen med et noget over 
halvvoxent Indirid af Typ-Exemplarerne. 

. Udmaalinger. De 2 Yngel-Individer fra Bankerne 
udenfor de iiorske Kyster (1877) havde ferlgende M a d :  

61 - 
70 - 

A. (Stat. 164) 
B. (&at. 124) 

80'- 
103 - 
103 - 

37 mm 

62 - 

115 - 
148 - 
146 - 

. De 0&ge Indirider fra Havct oinksing Beeren Ei- 
land og Spitsbergen! erholdte under sidste Togt. 1878, 
havde Solgende Nml: 

- 

a. (Stat. 312) 
b. (Stat. 312) 

d.  (Stat. 312) 
e. (Stat. 312) 
.f. (Stat. 295) 
g. (Stat. 363) 
h. (Stat. 303) 
i. (Stat. 295) 

1. (Stat. 295) 
was (Stat. 353) 
n. (Stat. 353) 

p. (Stat. 295) 

c. (Stat. 312) 

k.  (Stat. 295) 

0. (Stat. 353) 

I I ~egemets  I 

I i Snudcns 

Laiigde. gyiidelseii 
I af .Don.) i i Dorsalen. 

1 l8mm 
139 - 
161 - 
179 - 
182 - 
238 - 
270 - 
325 - 
332 - 
339 - 

____ 
i i 

2gmm I 1 2 m m  
.31 - I 14 - 
36 - j 17 - 
38 - ' 20 - 
40 - ' 21 - 
53 - I 28 - 
65 - ' 43 - 
81 - I 45 - 
82 - I 42 - 
85 - 46 - . .  

Beskrivelse. Legewasbygning. Med @codes esnaadrii 
deler den nye Ast omtreiit Straaleaiital og Skjalbeklzd- 
ning, ligesoni Legeins1,roportioneriie idethele ere nasten 
overensstemmende hos begge Arter. Deriinod ndskiller den 
sig ved fiarste 0jekast fra denne ved sin enkelte, lartlig- 
gende Sidelinie, samt' fra saavul L. csmadcii, soin fra de 
0wige Arter af sainnie Gruppe \red sit i d l e  Aldre ens- 
farvede Legeme. 

Logemet er af typisk &codes-Bygning, sanledes hver- 
ken smrdeles langstrakt, eller kort. Ungerne ere noget niere 
langstrakte, end de addre, men selv Yngel af et Par  Tom- 
mers Lengde hm en Legemshojde, der er forholdsvis 

Doli norske Nordliavselrpoditioli. Collett : Fiske. 

idbtity. But the last voyage of the Expedition having 
brought to light L. frigidus, not previously described, in 
the adult stage of growth; I feel no hesitation in referring 
the said fry-specimens to that species; the smaller of the 
two I hare figured, along with one of the typical spec- 
imens, rather more than half gsoivii. . 

Measurements. - The two fry -individuals froin tlie 
banks off the Norivogian coast (1877) measured as follows : - 

Dist aiicc 
Of 

I of Snout 
from fromVent. 

lof Dorsal). ~ o r s a l -  j I 

The remaining individuals, taken in the tract of ocean 
surrounding Beeren Eiland and Spitzbergen (1878), mea- 
sured as follows: - 

_ _  - 
a. (Stat. 312) 
b. .(Stat. 312) 
c. (Stat. 312) 
d. (Stat. 312) 

f. (stat. 295) 
e. (Stat. 312) 

g. (Stat. 363) 
1 ~ .  (Stat. 303) 
i. (Stat. 295) 
k.  (Stat. 295) 
1. (Staf. 295) 
VZ. (Stat. 253) 
12. (Stat. 353) 
0. (Stat. 353) 
p .  (Stat. 295) 

I Length 
Total , I of r,e1~gtiyn. the cad. I 
l18lnin 
139 - 
161 - 
179 - 
182 - 
238 - 
270 - 
'325 - 
332 - 
339 - 
342 - 
345 - 
372 - *  

373 - 
510 - 

2801~  
31 - 
36 - 
38 - 
40 - 
53 - 
65 - 
81 - 
82 - 
85 - 
86 - 

.88 - 
90 
95 - 

124 - 

€eight 01 
Body 

(at com- 
nenccm. 
f Dorsal) 

12 mni 

' 14 - 
17 - 
20 - 
21 - 
28 - 
43 - 
45 - 
42 - 
46 - 
48 - 
5.0 - 
48 - 
49 - 
79 - 

-- 
Distance 
of S11out 

from 
Dorsrtl. 

32 mtn 

3G - 
42 - 
42 - 
44 - 
G7 - 
80 - 

103 - 
103 - 
108 - 
107 - 
112 - 
114 - 
115 - 
165 - 

-- 

3istmice 
)f Snout 
'om Yent. 

481nm 
55 - 
61 - 
70 - 
70 - 

100 - 
115 - 
148 - 
146 - 
157 - 
150 - 
159 '- 
162 -. 
170 - 
220 - 

General Desaription. Structure of the Body. - Tho 
fin-my formula and the scaled integument distinguislting 
tlie new species are very newly the same as in b c o d e s  
esmadcii; the diinoiisions of the body, too, correspond 
closely in the two species. On the other hand, it is seen 
at  a glance to be distinct from L. esmarlcii, by reason of 
the lateral line, which is single and ventral, and also from 
this and the otlier spocies of tlie same group, by the uni- 
forin colour of the body in a11 stages of gro~vth. 

The body is of the typical fijc0de.s structure, neither 
particulwly elongate nor short. The young specimens are 
somewhat more elongated than tho older examples, but 
even fry an inch. or two in length have a depth of body 

. .  

13 
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The T. Length A* 
contains. . . . 37"" 

Length ofthe 
head . . . . 4.11 

body . . .j 8.32 
Depth of the 

surre ,  end hos nogen af de anguilliforme Arter. HosUn- 
gerne indeholdes Legemets Hojde. mellem S1/2 og 91/2 Gange 
i Totallsngden, hos de fuldvoxne blot 6'12 Gange. Hale- 
partiet er fra Siderne af temmelig s tsrkt  salnmentrykt 
(mindst hos Ungerne). 

Hovedet or bredt, oventil temmelig fladtrykt, har for- 
holdsvis lav Snude, og indeholdes i Totallmgden 4 til 41/2 
Gange. 

Snudens Lsngde indtil Lindsen er onitrent lig Ho- 
vedets Esjde over 0jnene, og indeholdes i Hovedlsngden 
21/* til 3 Gange. Hovedets Lsngde bagenfor Lindsen er 
omtrent lig Hovedets storste Bredde over Kinderne, og 
ubetydeligt stmre, end Hovedets storste Hsjde midt over 
Nakken. 

a: j c* I h. I n. 0. I 1). 
62"" 118"" 161"" 238"" 325"" 3 7 2 m f n  37:pm/510rnm -1 

I I ' I  
4.421 4.211 4.471 4.49 4.011 4.13 3.94 

9.59 9.831 9.471 8.50 .7.24 7.75 7.65 6.45 

Underkjsven er betydeligt kortere, end Overkjsven, og 
denne sidste er kortere,' end Hovedets halve Langde. Pan- 
den er forholdsvis bred; hos et  ET. (01, der er prspareret 
som Skelet, viser Interorbitalrummets smaleste Parti sig 
at udgjsre af Hovedets Langde. Son1 hos alle Lyco- 
der findes langs begge Kjsver  skdformige Fordybninger, 
i hvis Bund der skjuler sig en Pore. 

Nsseborene ere enkelte, rsrformige, og sidde temme- 
lig n s r  Kjsveranden, og i en indbyrdes Afstand, der er 
omtrent lig Pectoralens Grundlinie. 

. 

Af Totallrcng- 
den udgj~r  . . 

Hovedets 
L m g d e  . . 

Legemee 
Hsjde . . . 

Snudens Af- 
stand fra D. 

Snudens Af- 
s t h d  fra A. 

- ~ _ _ -  

0jnene e re  forholdsvis s m a a ;  deres rette Begrsnds- 
ning er vanskelig at drage, da Cornea tildels er bedaekket 
af Hovedets Hud, hvorfor alle Dimensioner bedst regnes 
til eller fra Lindsen. De  ere temmelig tststaaende; Mel- 
lemrummet mellem Lindserne indeholdes nssten 2 Gange i 
deres Afstand fra Snudespidsen. 

Tsnderne ere, som hos alle typiske Lycoder, tilstede 
paa Mellem- og Underkjsven, pas  Vomer og paa Pala%n- 
benene. De  ere forholdsvis ikke store ; hos udvoxede Indi- 
vider sidde de i Mellemkjsverne bagti1 i en enkelt, paa 
Midten i en dobbelt, og' forti1 i en omtrent 3-dobbelt Rskke ; 
paa Underkjsven dame  de overalt flere Rskker. Paa  

' Palatinbenene, hvor Tandrskken strskker sig tilbage lige 
hen under Ojnene, sidde de ligeledes i en enkelt Rskke ; paa 
Vomer dmne de omtrent 3 b k k e r .  Hos de yngre Individer 
ere Rskkerne, a som ssdvanligt, f s r re ;  hos de 2 Yngel- 
Individer ere ikke alle Tsnder  synlige over Tandkjedet. 

Anus er omgiven af ep. hvidagtig, opsvulmetHud, og 

A. 
37".m 

4,11 

8,32 

3,70 

2,74 

ligger i en Afstand fra Snudespidsen, 
trent 2'12 Gange i Totallsngden. 

I I Dist. of snout I '  

Dist. of snout 
3.831 3.55i 3.151 3.26 3.26 

2.63/ 2.38 2-19 2-20: 2.20 

3.09 

2.31 

C. 
161"" 

4 4 7  

947 

3,83 

2,63 

f. 
!38"' 
~ 

4,40 

8,50 

3,55 

2,38 

der indeholdes om- 

- 
h 

325"' 

! I 

4,13 

7,75 

3,26 

2,20 
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Appendices pyloricae liar manglet hos de af mig aab- 
nede Individer. 

finnerne. - Straaleantallet fandtes hos en Del un- 
dersprgte Individer at vsre  fprlgende (i de verticale Finiier 
er indbefattet den liiilve Caudal) : 

- 
0. 

__ 
103 
87 

20 

. Dorsalen udspringer i en Afstand. fra Gjsllelaagets 
bagre Flig, der somoftest er lig Lindsens Afstand fra Snu- 
despidsen, eller ubetydeligt mindre. Dens Afstand fra 
Snudespidsen indeholdes hos de stprrre Individer omtrent 3 
Gange, hos de mindre omtrent 3'/* G a g e  i Totallangden; 
dog er dette Forhold noget varierende. Dens fprrste Straale 
ligger omtrent lige langt mellem Anus og 0jets Bagrand. 
Af Bygning er Dorsalen ganske, som hos de prvrige Lyco- 
der, med sin st0rste Hsjde i den forresteDel, og svagt af- 
tagende bagtil. 

Straalerne, som hos de stprrre Individer ligge indhyl- 
lede i en tyk Hud. som ofte gj0r dem vanskelige at h l l e ,  
ere niellem 93 og 98 i Antal, hvortil kommer Caudalens 
prvre Halvdel med G Straaler, tilsammen 99 til 104 Straa- 
ler. De ere alle (ogsaa den fprrste) klprvede til Grunden, 
men begge Halvhele ere yderst spinkle og tststaaende, ved 
Grunden uleddede, men udad fint articulerede, og i Spid- 
serne divergerende. 

Analen, der udspringer et Stykke bagenfor Anus, er 
af Bygning som Dorsalen, og tsller melleni 80 og 85 
(gjennemsnitlig 82) Straaler, som, tilligemed Caudalens nedre 
Halvdel (der bestaar af 5 Straaler), udg j~ re  tilsammen 85 
til 90 Straaler. 

Caudalen danner 2 sammenhaengende Straaleknipper, 
1)orsalsidens bestaaende af 6, Ventralsidens af 5 Straaler, 
der ere szrdeles fine og yderst tststmende, og derfor van-- 
skelige at t d e .  Dens hele Lsngde er omtrent lig Lsng- 
den af Ventralerne (eller hos de s ldre  Individer noget der- 
over). 

Yectoralerne have 19-21 Straaler, oftest 20, af hvilke 
de 0vre ere de lsngste; hos enkelte Individer er Finnens 
nederste Del atter noget lsngere, end den mellemste, 
saaledes at  Randen hos disse bliver svagt concav. De  
nedre Straaler ere bokladte med en tykkere Hud, end de 
prvrige, og have fri Spidscr. Straalerne ere forholdsvis 
korte, saaledes at Finnen, naar den bdjes fremover, med sin 
Spidse blot hos de yngste Individer naar frem til Bagran- 
den af Lindsen, men er hos de storre en hall-, hos det 
stprrste (et sandsynligvis fuldt udvoxet Individ) endog en he1 
Ojendiameter fjernet fra denne. Hos dette sidste opnaar 
Pectoralen blot Hovedets halve Lsngde, hos de y n g e  noget 
mere, end denne. Straalerne ere alle klprvede til Roden, 
og fint articulerede. 

' Pyloric appendages wanting in a11 the specimens 
examined. 

Fins. - The number of rays found in divers indiv- 
iduals 'examined was as follows (half of the caudal in- 
cluded in the vertical fins): - 

- 
1'. 

J02  
87 

20 

- 

. The dorsal commences at  a distance from the post- 
erior flap of the opercle generally equal to the distance 
from the lens to the point of the snout, or a trifle less. 
I ts  distance from the snout, in the larger specimens, is to 
the total length about as 1 to 3;  in the smaller. about as 
1 to 31/2; this proportion varies however to some extent. 
Its first ray is about equidistant from the vent and the 
posterior margin of the eye. The structure of the dorsal 
as in all species of Lycodes, the greatest height of the 
fin being in its anterior portion. 

The rays, which in the larger individuals are enrel- 
oped in a thick cutaneous integument, rendering them often 
difficult to count, number from 93 to 98, to which must 
be added those in the upber half of the caudal; so that 
the total number is from 99 to 104. They are all (includ- 
ing the first) cleft to the base; but both halves are ex- 
ceedingly (slender and close, simple at  the base, but in 
the outer part finely articulated. and diverging at  the 

The anal, commencing n short distance posterior to 
the' vent, i s  of the same structure as the dorsal, and 
furnished with from 80 to 85 (generally 82) rays, or. 
including.the 5 rays in the lower half of the caudal. 85 
to 90. 

The caudal is composed of 2 continuous bunches of 
rays, that on the dorsal side with 6 ,  that on the ventral 
side with 5 rays, exceedingly slender apd very closely set; 
therefore difficult to count. The length of this fin about 
equals that of the ventrals (in the older specimens it ex- 
ceeds it). 

The pectorals ,are furnished with from 19 to 21 rays. 
most frequently with 20, of which the upper ones are the 
longest; in some individuals, the inferior portion of the fin 
is a trifle longer than the middle part, and its margin there- 
fore slightly concave. The lower rays are enveloped .in a 
thicker skin than the upper, and have free points. The 
rays are comparatively short, their points reaching forward 
to the posterior margin of the lens in the youngest spec- 
imen only, being in the larger examples distant from it 
one-half of the diameter of the eye, and in the largest in- 
dividual a whole eye-dianieter; in the latter, the pectorals 
do not attain more than half the length of the head; in 
the younger specimens, the proportion is greater. Rays all 
cleft to the base, and finely articulated. 

points. 

13* 
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Ventrderne ere korte, isaer hos de aeldre, hvor de 
udgjsre lI9 af Hovedets Laengde; de ere altid kortere, end 
0jets Laengdediameter. Hver af dem er indhyllet i en 
tyk Bud, der gjsr det umuligt uden ved Dissectioh at ad- 
skille de enkelte Straaler; disses Anta1 synes at vaere 2, 
der begge ere klsvede til Grunden (idetmindste er dette 
Tilfaldet hos de aeldre). 

Denne har hos L. frigidus en be- 
tyd'elig Udbredelse, og har allerede hos forholdsvis unge 
Individer opnaaet den stsrste Del af sin Udvikling. Dog 
optraede mindre, individuelle Afvigelser, idet enkelte mindre 
Partier kunne vsre  nsgne, som hos andre Ind. af samme 
Stsrrelse ere skjalbeklsdte. Hos det sterrste af de erholdte 
Individer (p) liar Skjslbekladningen naaet sin st~rste Ud- 
bredelse; hos alle de ovrige ned til Indiv. a (med en To- 
tallsngde af 118~m),  er den i det store taget temmelig lige- 
ligt udviklet. 

Det Tidspunkt, da Skjzlbeklaedningen . begynder a t  
udvikle sig hos Yngelen, synes at vsre, naar denne liar 
naaet en Lzngde af omtrent 50mm. Hos det inindste af 
de erholdte Yngel-Indirider, hvis Totallangde er blot 37mm, 
er Legemet endnu ganske nogent; hos det noget storre 
Individ, hvis Totallaengde er 62mm, ere Skjzllene fremspi- 
rende paa Legemets forreste Dele, medens Halen og Fin- 
qerne endnu ere nsgne. 

Skjaellene ere hos denne Art forholdsvis smaa og taetr 
'stillede. De' ere stsrst paa den forreste Del af Halen og 
paa Legemets Sider; op imod Ryg- og Buglinien blive de 
betydeligt mindre, og ere sardeles smaa, hvor de optraede 
paa selve Finnerne, ligesom de blive mindre ud mod Hale- 
spidsen. 

I sin fulde Udvikling er Legemet skjalbeklzdt lige hen 
til Hovedet, og paa Bugsiden lige hen mod Grunden af 
Ventralerne. Ligeledes er Skjaelbeklaedningen .her tilstede 
langs hele Grunden nmmest Dorsalen og Analen, og strak- 
ker sig ud over disse Finner indtil henimod deses Midte, 
lsngst paa Dorsalens mellemste Del, men ophsrer ganske 
henimod Finnernes Slutning. Paa Hovedet kan aldrig op- 
dages Skjael; ligeledes ere Pectoraler og Ventraler altid 
nprgne. 

Hos de ikke fuldvoxne Exemplarer er i Regelen Nak- 
ken nsgen, ligesom Grunden langs Analen og Dorsalen, 
tilligemed disse Finner selv. Dog have enkelte mindre 
Individer ogsaa disse Partier skjaeibeklaedte, ligesom de ud- 
voxede. Bugen er hos enkelte af disse y n g e  Individer 
fuldt skjalbeklaedt, hos andre blot paa Siderne, ligesom 
Skjsllene langs dennes Midte kunne delvis eller fuldkommen 
mqngle. 

Fo r  at vise Skjaelbeklzdningens Varieren hos de for- 
'skjellige Individer, meddeles kortelig dennes Fordeling hos 

f i jdbeklmhing.  

de de hidtil erholdte Exemplarer. 

1. Fuld Skjaelbeklaedning lige hen mod Hovedet og 
paa Undersiden af ?entralerne; paa Finnerne er Grunden 
af Dorsalen og Analen skjaelbekladt (k, I, p ) .  

2. Fuld Skjrelbeklaedning, som foregaaende, men Skjsl- 
beklaedningen 'strakker sig ikke ud over Analen (f). 

The ventrals are shoi-t, pai-ticularly jn the older ex- 
amples, which have them one-ninth of the length of the 
head; they are invariably shorter than the longitudinal 
diameter of the eye. Each of them is enveloped in a thick 
cutaneous integument, dissection being necessary to disting- 
uish the separate rays. The number would appear to be 2, 
both cleft to the base (at least in the older specimens). 

&ales. - In  L. frigidzcs the scaled integument is 
of considerable extent, and almost developed even' in com- 
paratively immature individuals. The scaling, however, can- 
not be termed strictly constant, exhibiting as i t  does 
minor individual differences, some examples having a few 
small patches naked, which in others of tho same size 
are scaled. In the largest of the individuals obtained (p), 
the scaled integument has attained its greatest development; 
in all the others, including specimen a, total length 1 1 8 m m ,  
i t  is on the whole very nearly of uniform extent. 

The exact point of time at  which the scales commence 
developing in the fry, would appear to be, when they 
have attained a length of about 6Omm* I n  the .smallest of 
the fry-specimens, total length only 37"'ln, the entire body is 
as yet naked; in the other, somewhat larger individual, total 
length 62"", the scales have begun to appear on the anterior 
parts of the body, whereas both the tail and the fins are 
as yet naked. 

In this species, the scales <are coinparatirely smdl, 
and closely set; the largest occur on the anterior portion 
of the tail, and down the sides of the body'; near the 
dorsal and ventral lines they diminish considerably in size, 
being exceedingly smdl  on the fins, and to\viLTds the tip 
of the tail. . 

When fully developed, the body is scaled up to the 
head, and, on the under surface, up to the base of the ven- 
trals. Tho scaled integument extends, too, along the whole 
of the basal tract contiguous to the dorsal and anal, 
reaching nearly to the middle of those fins; i t  is longest 
on the middle of the dorsal, terminating near the extremity 
of the said fins. On the head, no scales can ever be 
detected; the pectorals and ventrals, too, are both invari- 
ably .naked. 

In  the' specimens not quite full-grown, the nape 
is a~ a rule scaleless, also the base of the body along the 
dorsal and anal, and the entire surface of those fins. One 
or two of the immature individuals, however, have these 
parts scaled, in common with the full-grown specimens. 

' The belly in one or two of these immature examples scaled 
all over; in others, the sides only; the scales covering the 
middle portion sometimes wanting, wholly or in part, 

The extent to which the scaling varies in the different 
specimens will be seen from the subjoined statement, briefly 
showing the distribution of the scales in all the individuals 
obtained. 

Fully scaled to the head, and, on the under sur- 
face, within a short distance of the rentrds;  the base of 
dorsal and anal scaled (k, I, p) .  

2. Fully scaled, as in the foregoing specimens; .the 
scaled integument however not eqtending over the anal (f). 

1. 
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3. Nssten fuld Skjslbeklsdning, men Xakken, Fin- 
nerne, samt Stykket mellem Anus og Analen ere nprgne (i). 

4. Nakken, Fiqnerne, samt oftest tillige Grunden 
nsrmest Dorsalen og Analen nprgen. Bugen ;er i Midten 
enten ganske nsgen, eller har blot en kort isoleret Skjsl- 
stribe fortil, medons Siderne af Bugen altid ere skjslbe- 
kledte (a, b, c, d, e, 9, m, 0). 

Som foregaaende; p a  Legelnets Sider strskker 
Skjdbekledningen sig blot noget indenfor Pectoralens Spidse 

SideZinien er enkelt, og ssrdeles lavtliggende (ventral), 
Den er hos de fleste Individer forholdsvis ssideles tydekg, 
og lader sig i Regelen med Lethed forfprlge, ialfald i sin 
fmrste Halvdel. Den udspringer ved Gjdlespaltens prvre 
Ende, lraber derfra hurtigt og skraat nedover omtrent midt 
under Pectordens Midte, hvorfra den bprjer nesten ret 
bagover, og l0ber parallelt med Buglinien i ringe Hmjde 
over denne, indtil den har naaet omtrent over den 25de 
Straale af Anden (eller nesten Midten af denne Finne). 
Her syncs den hos de fleste Individer a t  ophprre d e r  blive 
utydelig; 110s enkelte lader den sig dog forfprlgi videre, 
idet den ved det ntzvnte Punkt gjmr en liden Bprjning nz-  
sten lige hed til Grunden af Analen, og 10ber nu langs 
denne lige ud mod Halespidsen. 

Porerne i Sidelinien ere forholdsvis smaa, hvidagtige, 
og .forbundne indbyrdes med en sinal Linie af sainme Farve; 
de ere overalt temmelig ktstaaende, og jeg har talt om- 
trent 53 Stykker iridtil Sideliniens Bprjning over Analens 
Midte. 

Af Hovedets Slimporer k m  msrkes en Eekke, be- 
staaende af omtrent 7 Porer, der udspringer p a  hver 
Side af Panden, omtrent i en 0jendiameters Afstand bag 
0jnene, og lprber bagover mod ,Nakken, hvor den niprdor 
en tvergaaende, kortoro Rakke af omtrent 3 Porer paa 
hver Side. Paa  Gjdlelaagene staar en vertical Rskkg af 
omtrent G Porer. Endelig lprber en Itskke, der i Regelen 
bun ined Vanskelighed kan sees, fra Gjdlespaltens prvre Ende 
bagover i ringe Afstand under Dorsalen ; Mellemrummet 
mellem hver Pore or vexlende, men altid betydeligt stprrre, I 

end melleni Porerne i Sidelinien. ' Den ophprrer noget 
bagenfor Legemets Midte. 

5.  

(h, n). 
' 

Farvm er hos d l e  Individer ensartet mprrkt r0da.g- 
tig gaa eller brungraa! uden Spor af Baand eller Plotter 
i nogen Aldor. Skjzllene ere ubetydeligt lysere, end Grund- 
farven. De yngre Individer ore noget lysere, ond de sldre, 
og hare brunligrmd Dorsal og Anal. Bugsiden er -kun nbo-, 
tydeligt lysere, ond Oversiden; hos yngre Individer or den 
blaasorte Bughinde gjennemskinnende. Alene Hovedets 
Underside er noget lysere, end Legemets mvrige Del ; Anus' 
Rande ere' hvidagtige. Mundhulon er hvid. Efterat have 
vccret opbevaredu paa Spiritus er F a w n  bleven noget 
mattere. 

Det stp~rste In- 
divid ( p )  var en Han;  blot hprjre Testis var udviklot, 
medens den venstro var rudimentax. og havde en Kegls 
Stpri~else. 

Generatiomorganerne vaxe hvilcnde. 

3. 

4. 

Almost fully scaled, the nape, fins, and the space 
between the vent and the anal only being naked (2,. 

The nape, the fins, and generally too the basal 
tract.next to the dorsal and anal naked. The belly either 
wholly naked in the middle or with a scaly strip, which is 
short and isolated; the sides of the belly invariably .scaled 

5. Similar to the foregoing; on the sides of the 
body, the scaled integument extends but very little far- 
ther tlian the extremity of the pectorals (h, n). 

Lateral Zinc single and low in position (ventral). I n  
most of the individuals very distinct, comparatively, and may 
be easily traced, the first half a t  least. It comniences at  
the upper extremity of the gill-opening, passing from thence 
obliquely downwards, about under the middle of the pec- 
torals, where it bends almost straight backwards, running 
parallel to the ventral line, a t  a slight elevation above it 
till about over the 25th ray of the anal (or nearly to the 
middle of that fin); here, in most of the specihens. it would 
appear to terminate, or to become obsolete ; in some, how- 
ever, i t  may be traced some distance further; when such 
is the case, i t  makes at the said point a small bend, des- 
cending obliquely almost to the base of the anal, and ac- 
companying that fin straight to tho tip of the tail. 

The pores in the lateral line are comparatively small, 
whitish, and connected together by a narrow line of the 
same colour; they are rather closhly set, and I have 
counted as many as 53 from the origin to tho bend above 
the middle of the anal. 

Of the mucous pores of the head, may be mentioned 
a series consisting of 7 pores; it origillates on each side 
of the forehead, distant about an eye-diameter from behind 
the eyes, extending backwards towards the nape, where i t  
meets a transverse, shorter series of pores, mostly 3, on 
either side. On the opercles, there is a vertical series of 
about G pores. Finally a series, as a rule difficult to dis- 
tinguish, extends backwards from the upper extremity of the 
gill-opening, a short distapce under the dorsal; the space 
between these poros varies in extent, but is always consid- 
erably greater than that between the pokes in the lateral 
line. Tlie series terininates a little posterior to the middle 
of the body. 

Colour in all specimens a uniform dark rbddish-grey 
or brownish-grey, without a trace of bands or spots in any 
stage of development. Scales considerably lighter than the 
ground- colour. The younger individuals are solnewhat 
lighter than. the older, and have ,tho dorsal and anal of a 
brownish - red. The under surface is .but very little lighter 
t11& the upper; in the young specimens 'the bluish-black 
ventrpl membrane is translucent. The under surface of 
the head :dono is somewhat lighter than the rest of the 
body; margin of vent whitish. Gape white. The action 
of spirits causes the colonr to fade. 

The largest 
individual ( p )  (a male) had the right testis only developed; 
the left was rudimentaxy, h id  about half an inch inlength. 

(a, 4 c, d, e, g, 9% 0). 

Ti'% generative oryaw wore quiescent. 



102 

Fsde. Hos de Individer, der aabnedes for a t  under- 
s0ge Ventrikelens Indhold, fandtes dette at udgjprre i Re- 
gelen mindre Dyr, i s m  Crustaceer. 

Individet 1, optaget fra 1110 Favnes Dyb, indeholdt 
af bestembare Dele e t  Par Amphipoder. hvoriblandt en 
Ph0xu.s crenulatus, (Boeck), samt en Dulichia, sp.; frem- 
deles et Exemplar af dep blodrprde Decapode Hjwwnodma 
glacialis (Buchh.), e t  stort Individ af en Isopode, der tid- 
ligere var -0pfprrt som IOthea sabini, Kr., k e n  som af Prof. 
G. 0. Sars i 1880 er beskreren som en ny Ar t  under 
Navn af Chiridothea megalwra. Endelig fandtes en \Del 
Cahus  finmarchicus, (Gunn.). 

Individet m, optaget fra 1333 Fsvne. havde i Ven- 
trikelen et  usadvanligt stoi-t Individ' af Themisto libellula, 
(Mandt), et Exemplar af Eurycope cornuta, G. 0. Sars, 
samt Dele af en Spongie. 

Individet 0, optaget sammen med foregaaende fra 
1333 B'avne, indeholdt et Exemplar af IZynmwdwa glacia- 
lis, (Buchh.), et Exemplar af den samme fnye C?zim'dothea 
megalura, G. 0. Sars, samt af Amphipoder Themisto libel- 
lula, (Mandt), samt en Stegocephulus, sp. Endelig fandtes 
Dele af Rappen af en Cephalopode, der maaske tilhprrte 
den under Expeditionen fra et lignende Dyb optagne Art 
af Slagten Cirrotheuthis. 

Individet g, optaget fra 260 Favnes Dyb, indeholdt af 
Amphipoder flere Exemplarer af Themisto libellula, (Mandt), 
samt et  Exemplar af en Anonyx; af Isopoder Euryqe  
cornuta, G. 0. Sars; af Copepoder Calanus jnmarchicus, 
(Gunn.) i adskillige Exemplarer, samt et  Individ af en 
endnu ubestemt Slag$ af Calanider, der af Prof. Sars 
ansees for at staa naer Slagten Euchueta; endelig af Cuma- 
ceer en Diastylis stygia, G. 0. Sars. 

Endelig 'fandtes i det stprrste Individ (p) ,  optagen fra 
1110 Favnes Dyb, en stor Pakphu.2 tarda, Kr. 

Det fremgaax af disse Lycoders Naringsmidler, at de 
fleste af' de velbekjendte, agte pelagiske Sprdyr, der til visse 
Tider i enorme Masser ere udbredte i de allerprverste Vand- 
lag, ogsaa formaa at traenge ned til de allerstplrstsDybder, 
hvor'vi hidtil have kunnet granske Ishavets Dyreliv; og at 
Lycoderne m a  opfattes $om udprsgede Bundfiske, og derfor 
blot kunne hente sine Naeringsmidler ved eller paa Bun- 
den, fremgaar bl. a. sf den Omstmdighed, at der blandt 
Naeringsmidlerne hos L. frz$idus indgaa Former, som den 
ovennavnte Chim'dotlaeu, der neppe er istand til at hreve 
sig synderligt op fra Bunden. 

Opbevarede levende i et Kar ombord, udviste Indivi- 
dbrne ringe Livlighed, men holdt sig g e n e  stille i halvt 
sammenrullet Tilstand, omtrent saaledes, som man kan se 
hos Zoarw viVipa9w; Svprmningon skeede med' s t k k e  
Svingninger af Legemet. Da de lagdes paa Spiritus, vare 
de dog yderst voldsomme, og riste sig, som de fleste Bund- 
fiske, temmelig seiglivede. 

Udbredelse. Under den Forudsaetning, at de. oftere 
' navnte 2 spade 'Yngel-Individer, der optoges paa Havbro- 

ens ydre Skraaning udenfor Lofbten og Helgeland i Norge, 
ere identiske med L. frigidus, foreligger Arten fra den is- 

Food. - I n  the individuals opened with the object of 
. examining the coiltents of the ventricles, the food was found 
to consist chiefly of small a n i d s ,  in particular crustaceans. 

Specimen I ,  taken at a depth of 1110 fathoms, had 
in its stomach determinable parts of Amphipods, amongst 
which were a' P h o w  crenulatus, (Boeck), and a Dubichia, 
sp.; also an example of the crimson Decapod, Hymenodora 
glacialis, (Buchh.), a large Isopod, formerly mentioned as 
Idotlaea sabini, Kr., but which Prof. G. 0. Sars; in 1880, 
described as a new species under the name of Clziridothm 
megalum ; finally, divers examples of Calanus jtn?iutrchicus, 
(Gunn.). 

Specimen m, taken at  a depth of 1333 fathoms, had 
in its ventricle an exceptionally large individual of Tlaemisto 
libellula, (Mandt), an example of Ezwycope cornuta, G. 0. 
Sars, and parts. of a 'sponge. 

Specimen 0, taken with the foregoing example a t  a 
depth of 1333 fathoms, had in its stomach an example 
of Bymenodma glacialis; (Buchh.), ai1 individual of the new 
species C7ziridothea megalura (G. 0. Sars); and of Amphipods, 
Themisto libellula, (Mandt), and a Stegocephalus, sp. ; finally, 
parts of a Cephalopod, possibly.belonging to the species of 
the genus Cirroflzeuthis obtained 'on the Expedition from a 
similar depth. 

Specimen g, t.aken at a depth of 260 fathoms: had 
in its stomach - of Amphipods : divers exa.mples of Themisto 
libellula, (Mandt), and an Anonyx; of Isopods: Ewycope 
cornuta, G. 0. Sms; of Copepods: Calanus Jinharchicus, 

' (Gum.)  divers examples, and an individual of a genus of 
Calanids, not yet determined, yhich Prof. Sars believes to 
be a near congener of the genus Euchceta; finally, of Cuma- 
ceans: a Diastylis stygia, G. 0. Sars. 

The ventricle of the largest specimen (p) ,  tnken at a 
depth of 11 10 fathoms, contained a large Pasiplme tarda, Kr. 

* fi is evident from the food on which these Lyco-  
des subsist, that most of the well known, true pelagic an- 
imals, tvhich! at certain seasons: occur in vast quantities 
near the surface, can descend to the greatest depths in 
which we have as yet been able to investigate, the Fauna 
of the Polar Seas; and that, the Lycodes - which must un- 
questionably be regarded as strongly marked bottom-fishes 
- do seek means of subsistence on or near the bottom, 
is shown, for instance, by the circumstance, that the food 
of L. . fhgidus comprises forms such as the abovelmentioned 
Chim'dothea, which can hardly ascend far from the bottom. 

Preserved alive on board in a tub of water, the in- 
dividuals displayed but little vivacity, remaining the greater 
part of the time half Tolled up and motionless! much the 
same as Zoawes iuiVparus; in swimming, thee body is pow- 
erfully vibrated. On being immersed in spirits; they were 
exceedingly violent in their movements, and proved rather 
tenacious of .'life. 

' 

, Distribution. - Assuming the 2 fry-specimons (of 
which mention has been repeatedly made) that were taken 
on the outer slope of the great bank, or "sea-bridge," 
(Havbro), off Lofoten and Helgeland, in Korway, to be 
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Temp. at Bottosr. 

Bottoni. 

Date. 

A'ttab. of Spccini. 

kolde Area lige fra Spitsbergens Vestkyst, og ned forbi 
Finmarken indtil ssndenfor Polarcirkelen.. Da Trawvlnettet 
gjentagne Gange har bra@ flere Individer for Lyset i det 
samme Kast, syncs de ikke at  vzre sparsomt fordelte, inen 

' hsre maaske blandt de zg$e Dybvandsarter til de hyppi- 
gere Bundfiske. 

- 1-00 c. 
Bluish-grey Clay. 

14th August 1878. 

1 1Gr. 

- ___ - 

-~ --  .- - __ 

Samtlige Individer optoges fra en betydelig Dybde, 
260 til 1330 Favne, oog alle, paa on, eiikelt Undtagelse 
nzr, fra det iskolde Vand. 

20. Lycodes liitkenii, n. sp. 
P1. ID., Pig. 25. 

Lycodes rctieuhtuu, Coll. (nec Reinh.) Forh. Vid. Selsk. Chra. 1876, 
No. 14, p. b!) (1878). 

Diagn. Ncernzest beslcegt'et med L. re t i cu la tus ,  Reinh. 
Farowt lyst graaugtig, nad utydelige nmke  Felter nedad 
Leg&nd, og hvidt Nakkebaand; disse Felter ere i Dorsalen 
ncestaa sorte. Hovedd i0m3 uplettd. Skjcellene belch& hele 
Legmaet til et Punkt lige uncler Pectmalens indre Trediedel; 
Fiianerne, Ho~edet, Bugen, Nakkwz, samt Orunden lungs 
Analen og lungs Begyndelsen af Dorsalen 110gen. Legmads 
H ~ j d e  indebldes nqpe 6'ls Gange, Hov&ts Lmgde  ikke 
f u u  '4 Gange i Totall. Sidelinien enkelt, medio-lateral. 
Pandens Bredde indelzoldes 16 Oange i Hovedets L m g d e .  
Pectoralerne scmdeles store, indeholdes Pis Gavage i Total- 
IcengdBa. 2 yderst korte Anendices pylm'cae. Rwrelswa 
(af det en&e h a i t i d ,  en Hun) 370mm. 

Me B. 6. D. (+ '/p C-) 94; A. (+ ' l a  C.) 76; P. 2 5  

Localit. fia Nordh. Exped. Havet vestenfor Nord- 
Spitsbergen. 

I Slat. 3B2. 

Dybde. I 459 Favne .(P30 "). 

Btnidcn. I 13laagraat Ler. 

Bemserkninger til Synonymien. Forhaandenvm - 
repde Individ, det eneste, der foroligger, henfsrte jeg vod 
den forelgbige Beretning om Udbyttet af sidste Aars Togt 
under L. reticulatus, Eeinh. (Forh. Vkl. Selsk. Chra. 1875, 
No. 14), d s  Indiridet i &e Hovedtrmk, s d e d e s  i Tandbyg- 
ning, S t r d e a n t a l  i de verticale Finner, Skjdbeklaedning, 

identical with L. frigi$w, the range of the species in the 
cold area extends from the west coast of Spitzbergen 
past Fininark to some distance south of the Arctic circle. 
Several individhs .having been frequently brought up a t  
once in the 'trawl-net, i t  would not appear to be sparingly 
distributed, and of the true deep-sea forms i t  possibly be- 
longs to the coinmoner bottom- fishes. 

The speciinens were all of them taken at a consider- 
able depth, froih 260 to 1330 fathoms, and, with one ex- 
ception, all in water of a tekperature below that of ice. 

80. Lycodes liitkenii, n. sp. 
PI. 111, fig. 25. 

Lycodeu ~ r t i d a t u s ,  Coll. (nec Reinh.) Porh. Vid. Selsk. Chra. 1878, 
' s o .  14, p. b!) (1878). 

Diagnosis.'- Nearly related to L. reticulatus,  Reinh. 
Colour a light grey, with indistinct dark patches (almost 
%lack on the dorsal) dowla tlu? body, and white nuchal bands; 
the rest of tlae liead un$orm. The entire body scaled to a 
point opposite tlae inner third oj' the pectorals; thefim, head, 
belly, viape, ccnd basal tract along the anal and commence- 
~zent  of the .dorsal nuked. The height of the body is con- 
tained not quite 6'lP times, the lmgth of the head nearly 4 
times, in the total length. Lateral line single, medio-lateral. 
I'vicltlt of tlae frontal bone 'llO of the length of the head. 
Pectorals exceedingly large, contai?zed P I s  times in the total 
length. Pyloric appendages two, very short. Length (of the 
only spm*men: a female) 370mm. 

M. B. 6. D. ( - / - ' I 2  C.) 94; A. (+ ' / a  C.) 76; P. 23, 

Looality (North Atl. Exped.) : - The open sea, west 
of North Spitzbergen. 

I 1 1 5  Kil. W. Sorskberne, 
Spitzbergen. Ezact Locality. 

Drptli. I 450 Fathoms (P30m). 

Remasks on the Synonymy. - The individual here 
described, the only specimen yet obtained, I referhd in 
my preliminary report on the results of the last voyage of 
the. Expedition to L. reticulatzcs, Reinh. (Forh. Vid. Selsk. 
Chra. l878, No. 14), agreeing as i t  did in all salient features, 
viz. the dentition, the number of rays in the vertical fins, 
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Sidelinie, saint tildels Legemsbygning stemmede overens 
med den nsvnte Art, medens det dog var indlysende, a t  
der fandt enkelte Uoverensstemmelser Sted mellem dem. 
Den fornyede Unclersogelse, som jeg red Dr. Liitkens og 
Prof. Steindachner’s VelviUie har vsret  istand til at an- 
stille ogsaa i det sidst forlobne Aar  over Typ-Exemplarerne 
af L. reticulatus fra Gronland i Kjobenha~ner-Musaet og i 
Musaet i .Wen,  sammenholdt rned de Resultater, llvortil 
Dr. Liitkens egne Unders0gelser over clisse Individer have 
fort (Ed. Medd. Nat. Foren. Kbhvn. 1880, p. 307), liar dog 
bevirliet, at jeg i Overensstemmelse med den nevnte Forsker 
anser det rettest at opfgre det spitsbergenske Indirid under 
en egen Art, for hvilken Navnet L. liitlcenii foreslaaes. 

Samlnenlignet med L. reticulatus udmterker den nye 
Art sig vasentlig ved folgende : 

Medens Farven hos alle de i Kjobenhavner-hIus~eet 
opbevarede udvoxede h d .  af L. ~*etimlatus, tilligemed et, lige- 
ledes udvoxet og udmarket vel bevaret Ind., der opbevares 
i Musaet i TVien! er characteristisk ved sine (oprindelig af 
mprrke Felter fremgaaede) reticulerede sorte Linier, der 
omgive Felter af den lysereBundfw-e, og SON ere stillede 
i mere eller mindre regelmsssig Rzekke nedad Legemet, er 
hos det nye Individ (L. lutlwtii) neppe Spor af disse sorte 
Linier, men Bundfarven er her lyst g r a q t i g ,  kun med yderst 
svage Antydninger til morke Felter over . Kroppen, medens 
derimod Dorsalen viser afvexlende sorte og lyse Partier ; 
endvidere innngler Snuden de hvide, skarpt markerede ring- 
formige Tegninger, der findes hos nasten alle Individer af 
L. retikulatus. 

Legemsbygningen er hos L. liitkenii mere undersaetsig. 
Hos L. reticulatzcs indeholdes Legemets H0jde 7-8 Gange 
i TotallEngden, 110s L. liitkenii neppe 61,!2 Gange i denne. 

Den, som ?et synes, mest’ paafaldende Ulighed mel- 
lem begge Arter frembyder Pectoralernes Bygning. Hos 
L. lutlmaii ere nemlig clisse storre og bredere, end 110’s no- 
gen af de &&e bekjendte Lycoder, og udbredes de rifte- 
formigt, rage de, uagtet Individets betydelige Legemshojde, 
et godt Stykke udover Legemets Ryg- og Bugside. I To- 
tallzeugden indeholdes de blot jl/. Gange, medens de hos 
L. rdiculatus indeholdes 7-9 Gange i denne. Freindeles 
er Straaleantallet liojere 110s L: liitlcenii, nemlig 23, meden’s 
Dr. Lutken hos den anden Art liar kun sjeldent fundet 
21, inen i Kegelen blot 19-20. 

Iovrigt ere, som ovenfor berort, O\rer~nsstemnielserne 
mellem begge Arter ganske betydelige, og der findes ingen 
vssentlig Forskjel i Sideliniens og Tsndernes Bygnbg, 
eller i Skjalbekladningens Udstrzkning, ligesom de 2 Ar- 
. ter idethele ma% .siges a t  were overensstemmende i . sit al- 
mindelige ydre Habitus. Sandsynligvis bor de dog opfattes 
som 2 nzerstaaende Arter, der i sin udroxede Stand kunne 
adskilles ved de ovenfor paapegede Forskjelligheder i. Far- 
vetegning, Legemshojde, og i Pectoralernes Bygning ; om 
de derimod i s  sine y n g e  Stadier vise en ligesaa paatagelig 
Forskjel, er os endnu ganske ubekjendt. men idethele min- 
dre sandsynligt. 

the lateral line, the scales! and to a certain extent the structure 
of the body, with that species, though several minor points 
of divergence evidently existed between them. The subse- 
quent examination which Dr. Lutken and Prof. Stein- 
dachner kindly enabled me to make last year of the typ- 
ical specimens from Greenland, preserved in the museums 
of Copenhagen and Vienna, tested by the results with 
which Dr. Liitken’s own researches in connexion with the 
said individuals have been attended (Vid. Medd. Naturh. 
Foren. Kbhm. 188d, p. 307): induces me to establish the 
Spitzberg.Cn example, in accordance with the views of that 
naturalist, xj a separate species, for which the name of 
L. liitlcenii is suggested. 

Compared with L. rdiculatus, the new species is 
chiefly distinguished by the following characteristics : - 

The coloration in all the full-grown exauiples of L. reti- 
culatus preserved in the Copenhagen museum, and in one, 
also an’adult and in an excellent state of preservation, in the 
museuin at Yienna, is characterised by reticular black lines 
(issuing from dark patches), which surround large patches 
of the lighter ground-colour, and are arranged in n more 
or less regular series extending down the body, whereas 
there is scarcely a trace of these black lines in the spec- 
imen of L. liitkenii; the ground-colaur in this individual is 
a light grey, with but the faintest indications of dark patches 
over the body; the dorsal, on the other hand, exhibits 
an alternation of dark and light patches; moreover, the 
snout has none of the white annular markings observed in 
almost all individuals of L. rdiculatus. 

The structure of the body. in L. liitlcenii is more thick- 
set. I n  L. reticulatus, the height of the body is contained 
7-8 tiines in the total length ; in L. liitkenii, not quite @/?, 

But the most striking dissimilarity between the two 
species is, I think, exhibited in the structure of the 
pectorals. I n  L. lutkenii, these fins are larger and broader 
than in any of the other Lycodes, and, spreading like a 
fan, they project, notwithstanding the very considerable 
depth of body, some distance above and below the dorsal 
and ventral margins. They are contained only 5 times 
and a half in the total length, whereas in L. reticdatus 
they are contained 7-9 times. Moreover, the number of 
rays is greater in L. liitlcenii, viz. 23, whereas in the other 
species Dr. Liitken has only once found 21, generally not 
more than 19-20. 

For  the rest, the two species resemble each othel: 
closely, and there is no material difference in the lateral 
line, or in the structure of the teeth, or i n  tho extent of 
the scaled integument; on the whole, too, they must be 
said to agree in their habitus. Probably, however, they 
should be regarded as nearly related species, wl!ich in tho 
adult stage of growth may be distinguished by the differen- 
ces pointed out above in the coloration, the height of the 
body, and the structure of the pectorals; but whether 
they exhibit an equally obvious distinction in the earlier 
stages of development, is a question which we am as yet 
wholly unable to nnswei; that such should be the case is 
however not very probable. 
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Det bliver i denne Forbindelsp npldvendigt kartelig 
at ointale et Par Yngelformer af Lycoder, der hidtil ere 
blevne opfgrte soin distincte Arter, inedens de sandsydlig- 
vis blot udgjsre de unge Gtadier af 1, eller inaaske 2 Ar- 
ter, der i sin fuldt udvoxede Tilstand ere deni betydeligt 
ulige i Farvetegning og Skjalbeklsdning. Disse Former 
ere : L. pers1iicillum, Kr. 1844, fra Grenland. L. rossi, 
Malingr. 1864, fra Spitsbergen, saint L. gracilis, AI. Sars 
1866. fra Korge; det er sandkyaligt, a t  alle disse blot ud- 
gjplre Ungdomsstadiet enten alene af L. reticulafus, eller 
tillige af en anden Ai%, der staar deniie n s r ,  inaaske I;. 
liitkenfi. . 

I 1844 aniiieldte Krsyer med en kort og forelebig 
Diagnose en ny. Lycodcs fra Grplnland under Xavn af L. 
perspicillum, og dfbildede den nye Art i Gaiinards Troy. 
etc. l'oiss., pl. 7. inen gar den fplkt i 1863 i Naturli. 
Tidsskr. 3 R. 1 B. e11 udfhlig Beskrivelso. Af denno Art 
fokelaa 2 Individer ined en Totnllsngde af 39-6bmm. hf 
hvilke jog ved Dr. Liitkeiis Imprdekommen liar kuiinet un- 
dersplge det sterste i Musaxt i Kjsbenhavn. Paa den brun- 
gule Bundfarve har det 8 brede, i Midten,lysere Feltey, 
ligesorn et hvidagtigt Baand forbinder begge Gjsllespalter ; 
denne Farvetegning viser en saa paafddende Overenssteni- 
melse ined den, der findes hos det inindste af Typ-Indiyi- 
demo af L. reticzclatzis, der ligeledes opbevares i Kjplbenharn, 
og hvis Totnll. er 223m71i, a t  der iisdvendigvis niaa opstaa 
en Forinodning om begge Arters Identitet. Den vzsent- 
ligste Forandring. der er foregaaet lned det oinhaniilede 
unge Inclivid af L. reticulatta er. at de mplrke Felter, der 
findes hos L. perspicilhcm, ere blevne ipindre skarpt be- 
grzndsede, ligesom de begynde at bsre  Spor af 'de iiiplr- 

kere reticuleredo Linier, der hos de inere udvoxede Indivi- 
der blive de inest frcintradende T r s k  i Farwtegningen 
hos denne Art. 

Finnestraalernes Antal, som hos L. rbiculafw, ifelge 
Dr. Liitken, varierer i Dorsalen iiiellem 91 og* 96. i Ann- 
leii iiiellein 75 og 7G (eller en Gang 70). .er .hos L. per- 
spicillunt, ifelgo Krspr. D. 80, A. 65; de ere saaledes . .  
vistnok noget fmre,  men Tallet ter inaaske ikke vsre cor- 
rect, livad Krgyer sclv nnferer tildels ter vsre  Tilfruldet', 
eller niaii kunde antage Muliglieden af, a t  der yderligere 
under Ysxten vilde udvikle sig et Par nye Hvirvler og 
tilsvnrende Straaler. 

Derimod bcror Uorerensstoinmelsen i Skjja3lbelrlzd- 
ningens Udstrzltning utvivlsomt pan Iiidividets unge Alder, 
saminenlignet ined de udvoxede Individer af L. reticzclatus. 
Uedens nemlig de sidste ere skjwlbeklzdte paa Legeinet 
hen til Pectoralens ydre Trediedel, medens hele Bugen og 
den forreste Del af Ryggen er nplgen, ere Skjdlcne 110s 
L. perqiidllum, efter l i d  jeg selr har kunnot overberise 
mig 0111, netop i sit ferste Freinbrud paa HaleGartiet. nie- 
dens Skjslbekledningen paa Legemets Sider straikker sig 
frem til Midten af Pectoralen. Det er saaledes klart, 

Katurh. Tidsskr. 3 13. 1 B. 1). 2!)1. 

Deli iiorsko Nordl,*vsespeditio,i. Collett : Fiske. . 

Here i t  is necessary to make 'brief ineiitioii of cer- 
tain fry-specimens of one or two forins of hjcodes hitherto 
regarded as distinct species. though in all probability 
merely representing 1, or possibly' 2, species in the early 
stages of develolment, which, when full-grown, are found to 
have undergone a striking change in coloration and the 
extent of the scaled integument. The forms in ques- 
tion are as follows: - L. pm*s1rici!h4n,, Kr. 1844. from 
Greenland ; L. rossi, Malmgr. 1864. from Spitzbergen ; and 
L. gracilis, M. Sars, 1866, from Norway; and they are 
probably all of them examples either of L. reficuEatzd or of 
SONO other species nearly related to it, possibly L. Zuf- 
lcenii in an eu ly  stage of development. 

I n  1844 Kriiyor announced. with a preliminary diagnosis, 
the occurrence of a new Lycodes off the coast of Greenland, 
under the name of L. pwspicillum, and figured it in Gai- 
mard's Troy. &c. Poiss, 111. 7, but did not furnish n detailed 
description till 1863. in Xaturh. Tidsskr. 3 R. 1 B. Of 
this species tvo  exaniples had been obtaindd, total length 
respectively '39 m d  65 mm, tlie largest of which, preserved 
in the Copenhagen MUS~UIII, 1 h. Lutken kindly per- 
initted ine to examine. Over the brownish-yellow, ground- 
colour are distributed 8 broad patches. lighter in the middle ; 
and a whitish band connects t!ie gill-openings. Now. this 
peculiarity of coloration exhibits so striking a resemblarice 
to that distinguishing the sinallest of the typical speciniens 
of L. reticulatus, also preserved in Copenhagen (total length 
223""), that the identity of the two species cannot but 
suggest itself. Tlie principal cliange which this iniina- 
ture example of L. reticulatus has undergone, consists in 
the dark patches characteristic of L. pwspicillum having 
becoine less sharply defined; and in their coimencing to 
show indications of the dark reticular lines. which, in a 
iiiore advanced stage of development, are the most proin- 
inent characteristics of coloration in this species. 

Tlie iiuiiiber of fin-rays, which in +. reticulatus, ac- 
cording to Dr. Liitken. varies in the dorsal between 91 
and 95, in the anal, between 75 and 76 (in one speciipeii 
70), ,is in L. perqiiallum, according to Kroyer, D. 80, A. 
65 : this is certainly n. somewhat smaller number ; but it.  
may possibly be incorrectly giwn, which Kroyer himself 
suggests as not iniprobable, t o  a certain extent'; or the 
development during the further progress of growth of one 
or two additiond iwtebxe and rnys might Be assunled. 

On tho other hand, tho want of agrement in the 
extent 6f the scaled integument, as compared with that 
distinguishing adults of L. reticzdatus, niust unquestionably 
be ascribed to the immaturity of the individual. The 
former are scaled on the body as far as the outer third of 
the pectorals. tlie whole of tlie belly and the anterior part 
of the back being naked. wlierens in L. pwspidlluwa tlic scales, 
(a fact of which from niy own examination I am convinced) 
are just beginuing to develop over the caudal region. but on 
the sides of the body they extend to tho middle of the 

Katurh. Tidsskr. 3 R. 1 B. p. 291. 
14 
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at Skjallene efterhaanden skulle beklade et storre Parti 
af Legemet, end det, som Kreryer i sin Beskrivelse angiver, 
idet han ikke s p e s  at have iagttaget de fremspirende Skjael 
pas Halen. 

L. pwspicillum er med andre Ord en spaed Unge, 
som godt kan antages senere at idle  forandre sin Farve- 
tegning. ligesom den endnu ikke Iiavdc fwet  sin fulde 
Skjaelbeklmlning. Da Legemsforholdene iovrigt hos begge 
ere overensstemmende, er det ikke usandsynligt, a t  i de 
narmest paafdgende Stadier af denne Forms Liv ville de 
mprrke Tverfelter efterhaanden lysne, og blivc forandrede 
til mindre Plotter eller reticulerede Linier, sadedes som 
det netop viser sig hos det ovenfor omtalte unge gr@nland- 
ske Individ af L. rdiculatus ined en Totallaengde af 223"". 

Den nzste i Rakken er L. rossi, opstillet af Malm- 
gren i 1864 i Ofv. Kgl. Vet. &ad. Forh. efter e t  Individ 
fra Spitsbergen, erholdt under en af de fmrste svenske Ex- 
peditioner til denne 0gruppe. * Dette Individ h a d e  en To- 
tallaengde af blot 32"", og et Straaleantal af: D. 82, A. 
63 ; i Far re tee ing  var det fuldkominen overenssteinniende 
med L. perspicilluma, men Individet var, i Blodsatning til 
dette, helt nogent. 

Det  var paa Grund af det sidstnzvnte Forhold, at 
Malmgren tToede at burde opstille det som en distinct 
Art, skilt Sra L. perspicillum. Men da L. pwspicillum, 
som ovenfor nevnt, netop befandt sig i det Stadium, dit 
Skjallene vare i Prernbrud, og Skjalbeklsdningen endnu 
ikke var Suldt udviklet, skjsnt det beskrevne Individ havde 
en Totallangde af 65"", er det ikke uventet, a t  en s p ~ d  
Unge med en Totallangde af blot 32"", soin L. rossi, 
endnu intet Spor viser af nogen Skjalbeklaedning. Ved 
velvillig Imfidekommen aS Prof. Smitt har jeg erholdt til 
Undersprgelse dette Individ, og jeg kunde ingen vasentlig 
Forskjel opdage mellem dette og L. pwspicillzcm. 

Da endelig Prof. M. Sars i 1866 i Christiania Viden- 
skabs-Selskabs Forh. opstillede sin L. grm*lis efter et i 
Drrab'aksund i Christianiafjorden erholdt Individ med en 
Totallangde af 43"", skeede dette alene af den Grund, a t  
hans Exemplar havde 10 mprrke Tverfelter over Legemet. 
medens L. rossi blot havde 8, og da freindeles hansExem- 
plar var nogent. ligesom L. rossi, kunde det ikke lienfprres 
under L. perqicillum. Men allerede Krpryer har paavist, 
at hans '2 Typ-Exemplmer af L. perspicillzcm ingenlunde 
vare Suldt overensstemmcndc: i Temngen af. Kroppen ; og 
hvad Skjalbekladningen angaar, g jdder  det samme, som 
ovenfor er anfrart under L. rossi. 

Dog maa paa dette Sted bemaerkes, a t  Krpryers ene 
Typ-Exemplar blot yar 3gmm langt (saaledes mindre, end 
L. graqlis), og dog nsvner han intet om, a t  der var nogen 
Forskjel mellem de 2 Individer med Hensyn til Skjzlbe- 
klaedningen; men selv om denne i Virkeligheden 110s beggel 
har vaeret Ego, haves der Exempler paa, a t  dennes Udvik- 

Dette Forhold lader sig ikkc lengere 'oplysc. IfdgcDr. Liitkcn 
cr saavol dot mindste Exemplar af L. pernpicilluat, som det cnostr, af 
L. scb~doects ikke til at findc pm MusFct i Kjarbcnhavn, og sandsyn- 
l i p i s  cre de forsvuridne. 

pectorals. Hence it is evident, that a larger part of the 
body will gradually become scaled than is stated by Krrayer, 
who does not appear to have observed these incipient 
scales on the tail. 

L. pwspidllt~na is, in short. a very young individual, 
. in which a subsequent change of coloration may not un- 

reasonably be assumed: as we have seen, the scaled inte- 
gument had not yet attained its full development. The 
proportions of the body being in all respects the same in 
both, i t  does not appear unprobable that, in the succeeding 
stages of growth, .the dark transverse patches will gradu- 
ally become Lighter, and change to smaller spots or reticular 
lines, as is seen to be the case with tlie smallest Green- 
land specimen of L. veticulatus, total length 223"". 

The next' of the proposed forms is L. rossi, estab- 
lished by Malmgren, in 1864 (Ofv, Kgl. Vet. Akad. Forh.), 
from a specimen taken off Spitzbergen on one of the first 
Swedish expeditions to that group of islands. This indiv- 
idual had a length of only 321nm, the number of fin-rays 
being: D. 82;  A.  63; in coloration. it agreed precisely' 
with L. perspio'lluni, but differed from that form in being 
naked. 

* It was this feature which Mdmgren deenied sufficient 
to warrant his establishing it as a separate species. But  
the specimen of L. pmspicillun2, though with a total 
length of 66"", having, as ,stated above, not yet reached 
tke stage of' growth in which the scales begin to form 
(of some. of the scales indications had only just begun to 
appear), it is not surprising that a very young indiv- 
idual such as L. rossi, having a total length of only 32"", 
should as yet be without the slightest trace of scales. On 
application to Prof. Smitt, this individual was kindly lent 
me for examination, but I failed to detect any essential 
feature distinguishing i t  from L. perspicilluna. 

Finally, when Prof. M. Sars in 1866 (Christiania 
Videnskabs Selskabs Forh.) described his L. gracilis, from 
an individual with a total length of 43"", taken in Drrabak 
Sound, in the Christiania Fjord, his sole reason for doing 
so lay in tlie said example having 10 dark transverse 
patches across the body, instead of 8, the number in 
L. rossi; and his specimen being, like the latter. naked, 
i t  could not be referred to L. pwspicillum. But Kroyer 
had already shown that his two typical specimens of L. 
perspicillum did not by any means exhibit perfect agree- 
ment in the marking of the body; and with regard to the 
scaled integument, what has been said in connexion with 
L. rossi, will apply with equal force here. 

The fact, however, must not be passed by, that one 
OS &oyer's typical specimens was only 39mm long (accord- 
ingly of smaller dimensions than L. gracilis); and yet no 
mention whatever is made of any difference between the 
two individuals as regards the scaled integument; but even 
assuming it to have been the same in both,' instances 

* Unfortunately, it is no longer poseiblc to settle this question. Ac- 
cordiiig to Dr. Lutkcn, thc smallest specimen of L. pewpicilkma and 
thc only one gct obtained of L. nebulosus, could not be fouud in the 
Copenhagen lluseum, and are no cloiibt both of thcin lost. 

- 
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ling foregaar lipjst forskjelligt hos de forskjellige Individer 
(cfr., livad nedeiifor anfores under L. nzurma). Den umid- 
delbare Saiiiiiienligiiing niellein L. rossi og L. gracilis liar 
desuderi fuldstmidigt overbevist mig om, at disse ere iden- 
tiske. 

are not wanting to show that its development can vary 
to a great extent in diflerent individuals (Vide what is 
stated overleaf in connexion with L. nizircma). A direct 
coniparison of L. rossr' with L. gracdis has fully convinced 
iiie of tlie'ir identity. 

L. gracilis, M. Sars. Christiania-Fjorh, Norge (+). 

Hovetlsuiniiien af de ovenfor anforte Beinarkiiinger 
er, a t  inedens der er overvejende Sandsynlighed for, a t  
L. pwspicilluni, Kr. 1844, L. rossi, Malnigr. 1864, og 
,L. gl-acilis, M. Sars 1866, ere alle identiske, vi1 det f h s t  
med et stwre i\Iaterialele: end det, soin for Tiden forelig-. 
ger i Muszerne, kuniie afgjoies, om disse Ungdomsforiner 
tilllore den som iiiere udvoxet under Navnet L. reticulatus, 
Reiuli. 1838, bekjendte Art, eller inaaske tillige en :inden 
nzrstaaende Art, der i dette Tilfzlde kunde w r e  L. biit- 
kenii. 

Udmaalinger. 
Totallmgde (Hun) . . . . . . . . . . .  
Legemets stfirste H0jde (red Begyndelsen af Dorsalen) 
Legeiiiets Hojde ved Begpdelsen af Analen . . 
Snudens AfstlLnd fra Dorsalen . . . . . . .  
Snudens Afstand fra Anus . . . . . . . .  
Anus' Afstand fra Halespidsen (Halens LEngde) . 
Hovedets Lzngde . . . . . . . . . . . .  
Snudens Lzngde (til h i s ) .  . . . . . . . .  
0jets Lzngde (Iris' Langdediametcr) . . . . .  

Interorbitalruiiimet (inellem begge Irides) . . .  
Overkjhvens L m g d e  . . . . . . . . . .  
Hovedets H0jde over 0jnene.  . . . . . . .  
Hovedets Hgjjde lige bag Ventralerne . . . . .  
Ventralernes Afstand fra Anus . . . . . . .  
Pectoralens Grundlinie . . . . . . . . . .  
Pectoralens stmste Lzngde . . . . . . . . .  
Pectoralens Afstand frn Anus . . . . . . .  

Hovedets postorbitale Del (fra Bagrpdeii af Iris) 

3 7 o * * m  
58 - 
47 - 

111 - 
175 - 
195 - 
95 - 
31 - 
1s - 
52 - 
12 - 
42 - 
37 - 
48 - 

107 - 
28 - 
64 - 
so - 

Beskridelse. Lege?)?sbyg?aing. 1 dot liovedsagelige 
steniiner L. liitlrmii, soiii ovenfor under Bemzrkningerue til 
Synonymieii er l)aapegetle: i sin Skjzlbeltlzdning, Legeiusbyg- 
ning og Stranleantd overws nied L. l-eticulatzLs, inen den 
kan skilles fra denue bl. a, ved sit kortere og staerkere 
Legeme, vrd Fectoralernes betydelige Stmrelse, saint ved 
E'arvetegningen. 

Legemet er forlioldsvis sardeles undersztsigt og stzrkt- 
bygget; dets H0jde indeholdes ikke fuldt Gange i To- 
talla?ngdeii (et Forhold, der blot er naaet af det storste 
Individ af L. Jiigidzts, en Hau, hvis Totallxngde var noget 

Hovedet er forlioldsvis stort, sltj0nt Individet er en 
Hun, og indeholdes iklre fuldt 4 Gange i Totallsngden. 
Snuden er temnielig fladtrykt ; 0jnene ere relativt sinan. 
og indelioldes i Hovedlziigdeu Yl/, Gange. Paa Craniet 

over 50W'"). 

From tlie data set forth in the above observations there 
is, I opine. every reason to infer, that L. pwspicdlunz, Kr. 
,1844: L. rossi, Alalnip. 18G4; and L. gracilis, M. Sars 
1866, are all three identical.; but ivhctlier tlie individuals 
representing these early stages of development belong to 
L. retimlatus, Reinh. 1838. or possibly to some other 
nearly related species. which in that case might be L. liit- 
I~nii ,  must be left an ope!i question till inore extensive 
imterials slinll have bern furiiislied us than our inuseurns 
at  present afiord. 

Measurements. 
Total length (female) . . . . . . . . . .  
Greatest height of body (at origin of dorsal) . . 
Height of body (at oripin of' anal) . . , , . . 
Distance of suout from dorsal . . . . . . .  
Distance of snout from vent . . . . . . . .  
Distaiice of vent from tip of tail (length of tail) 
Length of the head . . . . . . . . . . .  
Length of snout (to iris) . . . . . . . . .  
Length of the eye (longitudinal diameter of iris) . 
Postorb. region of head (froin post. marg. of iris.) 
lnterorbital space (between the irides) . . . .  
Length of upper jiw . . . . . . . . . .  
Height of liead above tlie ejes . . . . . . .  
Height of liend iinmediately posterior to ventrals . 
Distance of' rentrals froin reut . . . . . . .  
Base of pectorals . . . . . . . . . . . .  
Greatest length of pectorals . . . . . . . .  
Distance of pectorals from rent . . . . . . .  

37 0 V I W I  

58 - 
47 - 

111 - 
175 - 
195 - 
95 - 
31 - , 

13 - 
52 - 
12 
42 - 
37 - 
48 . -  

107 ,- 

28 - 
64 - 
30. - 

General Description. St?*uduw of the Body. - As 
~)reriouslj observed when treating of the synonomy, L. liit- 
keuii agrees in all essential particulars, viz. the developrneiit 
of tlie scaled integument. tlie structure of the body. and 
the nuniber O! fin-rays. with L. reticulatus, but niay be 
distinguished from that species by its body, which is shorter 
and stronger. tlie vory Considerable size of the pectorals. 
and by the coloration. 

L. liitkenii ]\as comparatively a verr thickset and 
strongly built body; its height' is contained not quite G1/r 
times in the total length (a proportion met with in the 
largest specimen of L. frigidm alone. total leugtli upwards 

Head coiiiparatively large. though the individual des- 
cribed is a female. equalling not quite l/& of the tot31 
length. Snout slightly depressed ; eyes rather small, being 
contaiiied 91/., times in tlie length of' tlie' head. Measured 

of 500""). 

I 4 *  
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udgjor Pandens Bredde l/l(i af Hovedlsngden, og dette 
Parti er saaledes forholdsvis bredt. 

Overkjsven er kortere, end Hovedets halve Laengde, 
og naar tilbilge hen under Lindsens Bagrand. 

. .  
I Totallrengden indeholdes: 

Hovedets L m g d e  . . . . . . . . . . . .  3,89 
Legemets stsrste Hsjde . . . . . . . . . . . .  6,3i 
Snudens Afstand fra Dorsalen . . . . . . . .  3,33 
Snudens Afstand' fra Anus . . . . . . . . . .  2,11 

Af Tznder findes i Mellemkjreeverne en lzngere 
Rskke af omtrent 15 paa liver Side, hroraf de forreste ere 
de lzngste; hertil kommer en kortere Rzkke i Spidsen 
bagenfor den forste Itzkke.. Samtlige disse Trcnder ere 
forholdsvis Smaa, og blot de 2 allerforreste ere lzngere, 
end de ~vrige.  I Underlijsven, livis tandbsrende Del er 
lalngere, end den , tilsvarende i Overkjzxen, . findes 12 lzn- 
gere og gSovere Trender, foruden et Antal finere Tsnder  
foran disse i Spidsen. Palatinbenene bzre  fremdeles i en 
enkelt Rsklie 15, Vomer 6 Tznder, der .alle ere forholds- 
vis grove. 

Dorsalen, som (frarepet  den halve Cau- 
dal) tzeller 89 Straaler, begynder i en Afstand fra Snude- 
spidsen, der indeholdes 3l/$ Gange i Totallzngden. Ana- 
.len har paa samme Maade 71 Straaler; og da Caudalen 
har pm sin dorsal& Side ti, paa den  ventrale 5 Straaler, 
bliver det samlede Anta1 Straaler i Dorsalen 95, i Ana- 
len 76.' 

Pectoralerne ere overordentlig store og brede, og 
have paa begge Sider 23 Straaiep. Udbredt optager Fin- 
nen, en storre Hojde, end liele Legemshojden Og Dorsal- 
hsjden tilsammen ; fremslaaet naar ' den omtrent midt paa 
@jet, tilbageslaaet. . i  en Snudelsngdes Afstand fia Anus. 
Dens Lzngde indeholdes i Totallengderi blot ubetydeligt 
over 51/* Gange. Straalerne ere i Spidsen saerdeles brede. 

Ncjdbeklcedning. Skjslbeklsdningen mangler, foruden 
paa Hovedet. og Finnerne, paa hele Bugen, saint langs 
Grunden a.f Analen indtil en halv Hovedlrengde bag Anus; 
fiemdeles er hele Nakken og Grunden Iangs Dorsalen om-. 
trent indtil Verticalen fra Anus nsgen. Skjklbeklaedningen 
strskker sig saaledes paa Legemets Midte frem indtil e t  
Punkt under Pectoralens indre Trediedel. Skjzllene ere 

, forholdsvis ikke store. Finnerne ere n o p e  ;. dog gaa p a  
Halens nedre Del .enkelte Skjs l  ud et .kart Stykke over 
Finnernes Grund. 

Denne er mediolaterd og enkelt,. saint 
udspringer, win 110s de 0vrige Arter, over Gjdlespalten ; 
i en skraa Retning gaar den med et Antal af omtrent 1 7  
taetstillede Porer ned til Legemets Midtlinie, som den f0l- 
ger til Halespidsen. Intet Spor af nogen lnvere (vedtral) 
Sidelinie kan opdages hos det foreliggende Individ ; derimod 
strdker sig, en b k k e  af 10-12 Porer fra Gjaellespaltens 
0vre Ende langs Ryggen, og slutter omtrent ved Legemets 
3die mprrke Felt. 

Paa forskjellige af Hovedets Dele findes spredte 
Slimporer, tildels' forsynede med en oph0jet Rand. Sade- 

Halens Ltengde . . . . . . . . . . . . .  1,89 

Finner7z.e. 

Sidelinien. 

on the cranium, the interorbital space e q d s  of the 
length of the head, and is therefore comparatively broad. 

Upper jaw shorter than the head by one half, 
and extending backwards under the posterior margin of 
the lens. 

The length of the head . . . . . . . . . .  3.59 
The greatest height of the body . . . . . . .  6.37 
The distance of the snout from the dorsal. . . .  3.38 
The distance of the snout from the vent . . . .  2.11 
The length of the tail. . . . . . . . . . .  1.89 

The intermaxillaries are furnished with a row of 
16 teeth on either side, the foremost heing the longest; 
and a shorter series at the extremity, posterior to the 
first. All of these teeth are compayatively sniall, the two 
foremost only being somewhat longer than the rest. In the 
mandible. of which the part furnished with teeth is longer 
than the corresponding part in the upper jaw, occur 12 
longer and stouter teeth, exclusive of a number of minute 
teeth anterior to them a t  the extremity. The palatine 
bones have 15 teeth, the vonies 5, all of vvliich' are rather 
stsong. 

Fiizs. - Tlie dorsal, which, exclusive of half of the 
c~udal ,  is furnished with 89 rays, comniences at  a distance 
from the ,point of the snout contained 3'1, times in the 
total length. Tlie anal is furnished in like manner with 
71 rays, and the caudal having on the dorsal side 6, on 
the ventral 5 rap,  the total number of rays in the dorsal 
amounts to 95, in the anal to 76. 

The pectorals are exceedingly large and broad, with 
23 rays on either side ; when spread out, their height exceeds 
that of the body and of the dorsal put together; the spread 
forwards reaches almost to the middle of the eye; back- 
wards, within the length of the snout from tho vent; its 
length compared to the total length slightly esceeds the pro- 
portion of 1 to 51/2; rays remarkably broad at the points. 

Scales. - Scales wanting on the head, fins, tho entire 
belly, and the base along the anal to within IiaIf the length 
of the head posterior to  the vent; the whole of the nape, 
too, and the base along. the dorsal, naked to a point per- 
pendicular to the vent. Hence the scaled integument extends 
along the middle of the body to n. point opposite to the 
inner third of the pectorals. The scales .are not large, 
comparatively. . Fins naked; on the inferior portion of the 
tail, however, a few scales cross their base. 

The Total Length contains: - 

' 

Lateral fi7t.e. - Singlo and' medio-lateral, commencing, 
as in the other species, above the gill-opening; taking an 
oblique direction, i t  runs on to tho mesial line of' the 
body, accompanying i t  to the tip of the tail. Thoro 
is n o  trace of. a lower (ventral) lateral line in the spec- 
imen here described, but a series of 10 or 12 pores extends 
from the upper oxtreinity of the gill-opening down along 
the back, terminating at  abodt tlie third dark patch on the 
body. 

On several parts of the head occur isolated mucous 
pores. some of them with an elevated margin. Thus, for 
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des s tm  paa IGnderne lien niod den svre Rand af Oper- 
culum paa liver Side i en Triangel 3 Porer; bag .0jnene 
findes 2 mindre, og atter nedenfor disse 3 stsrre Porer. 
E n  stor Pore aabner sig ved den nedre Vinkel af Opercu- 
lum, ligesom . den norniale Rtekke cr tilstede langs. Kjz-  
Verne. 

Rwve. Legenicts Bundfarve er blogt p a q t i g  brun ; 
under passendo Belysning kan slrirhtes, men hsjst utyde- 
ligt, G inorkcre Felter, der i Midten ere lysere, og have 
enltelte sorte Smaapletter, som danne en Tilnermelse til 
de reticulerede Linier, der findes hos L. rdiculatus. Tyde- 
ligst ere disso nisrke Felter henad Dorsalen, hvor deres 
Rande ere nasten sorte, og skarpt markeredo. Mellemrum- 
met mellem Felterne er paa Legeniet kun lidet lysere, end 
Felterne sclv, men nmten renhvidt paa Dorsalen og Ha- 
lespidsen. 

Hovedet liar ingen andre Tegninger, end et  hvidt 
Baand, der strackker sig tvers over Nakken fra den ene 
Gjallespalte til den anden, og er begrxndset af en utyde- 
lig sort Linie ; isvrigt er Hovedet b1eb.t r0dlig graat, lioget 
lysere, end Kroppen, hrilket ogsaa er Tilfzldet mcd Pec- 
torderne. 

F0d0, etc. Individet var en Run, ined umodne Xg 
i det eneste Ovariuni. Yentrikelen, der var nieget nius- 
culss, indeholdt et iioget fordsjet Individ af Cottzmxdus 
microp, Coll. (med en Totallmgde af llOmm), samt Dele 
af en' anden inindre Fisk, der var stzerkere fordojet, og 
ubesteiiiinelig. 

2 afrundedo Udvidelser af Tarmen b d  Pylorus kunno 
opfattes soiii et P~J:  rudimentme Appendices pyloricac. 

Udbredning. Det eneste liidtil bekjondte Exeiiiplar 
af denne Art optoges fra betydeligt Dyb og iskoldt Vand 
i Havet nogle Mile vestenfor Nord- Spitsbergen, ointrent . 
under 80" N. B. 

Af den nsrstaaende Art L'' reticula& f ides ,  son1 
orenfor iimnt, udvopdu Individer fra Grsnland i Museet 
i Kjsbenhavn, samt et i Wiener-Museet, alle erholdte i .  
Aarene 1830-40. Af L. pewpicrillurn, Kr., fra Grsnland 
findes ligeledes et Indirid i Musaet  i Kjsbenliavn; af L. 
rossi, Malmgr., fra Spitsbergen opbevares det eneste Iiidi- 
vid i Riks-Nuscum i Stockholm, og endelig findes Indivi- 
det nf L. gracilis, M. Sam, fra Christianiafjordon, i, Univer- 
sitets-Musacet i Christiania. Alle disse 3 sidstnzevnte Arter 
maa, soin ovenfor omhandlet, antages at udgjsro Ungdoms- 
forlnornc af L. reticuhius, eller af L. lutlcenii ( d e r  nf 
begge ?) 

instance, on tlie cheeks, near the upper margin of tlie oper- 
culum. a triangular figure is 'forn!ed by pores. three in each 
of its sides; behind the eyes are two siiialleil ones, and 
below these pores t h e e  larger ones. A large pore occurs 
a t  tlie inferior angle of tlie operculum, and the norinal 
series along the jaws is also present. 

Colour. - The ground-colour of the body is a 
greyi'sli-brown; in a good light. 6 dusky patches can 
be discerned, very indistinctly however ; they are lighter 
in tbe middle, and inadred with a few sinall black spots, 
an approkilnation to the network of lines in L. reticulatus. 
These dark patches show most distinct down the dorsal, 
their margins on that fin behig aliiiost black. and sliarply 
defined. On tlie body, tlie space between the patclies is 
very little lighter' than are tlie patches themselves, but on 
the dorsal and the fip of the tail, it is nearly pure white. 

The only nmrking on the liead consists of n. white 
band stretching across the nape from one gill-opening to 
the other, and margined by an indistinct hack line; the 
rest of tlie head is of a uniforin pnle reddisli-goy, a shade 
lighter tlian the body, which is also tlie case with the 
pectorals. 

Food, etc. - The individual here described was a 
female, with iiniiiature ova in its singlo ovary. The ventricle, 
which was very niuscular, contained :in example of Cottun- 
cz~lics wiicrop, Coll., in "a partially digested state (total 
length 1 together with parts of a smaller fish, yhich 
did not adinit of being determined. 

Two globular swellings of tlie intestine at  the pylorus 
may be regarded as a pair of obtuse pyloric appendages. 

Distribution. - 'h only example of this species 
as yet obtained was brought UP from a copsiderable depth 
in the frigid area of the ocoan, a few leagues west of the 
north coast of Spitzbcrgoii, in lat. about t3O0 N. ' 

Of its nearly related congener L. reticztlafus, Beinli. 
full-grown specimens from Greenland are, as above stated, 
preserved in the Museuin at  Copenhagen and in the Vienna 
Museum, * ,211 of which were obtained in the decade from 
1830 to 1840; of L. pwqicillzcna, Kr., also from Green- 
land, there is, too, an exainple in the Museuni a t  Copen- 
hagen ; of L. ross1', Malmgr. froin Spitzbergen, tlie only spec- 
imen taken is proserved in the "Riks Museum" at  Stockholni ; 
and findlg, the specimen of L. gradlis, &I. sars, from the 
Christiania Fjord, is in the Christiania University Museum. 
The throe last - mentioned individuals must, as suggested 
above, be regarded as representing the early stages of 
development of L. rctiticulutus, or of L. liitkmii (or pos- 
sibly of both). 
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Beligyen Ired. 

UylNlc. 

Temp. paa Butiden. 

Bim(Zc ti .  

Datum. 

Anta1 Itidic. 

__ 

...... .~ 

.............. ___ 

______ ___ 

-~ . 

21. Lycodes pallidus, Coll. 1878 (n. sp.) 
' PI. 111, Fig. 26-27. 

stat. :3w. 
11:) Kilom. V. 

Norskperne, Spitsb. 

459 Fnrne ? 8 N ' m ) .  

..... ~ 

.~ 

___. .... 

- 1,ooc. 
............ . -  - 

Blaapaat Lcr. 

14de Aug. 1878. 
............. 

.............. 

' 1 p p e  Indir. 

Lycodes paZlidits, Coll. Forh. Vid. Selsk. Chru. 1878, No. 14, p. 70 (1878). 

Temp. at Bottonr. 

Bottoni. 

Datr. 

A't'collb. of spcci711. 
-~ . 

Diagn. Fai*ven (lios yngre lizdiividw) blegt g r a a k u n ,  
wed e n  RaAke (5-6) sorte Feltw ncdad Dorsalen, saint et 
enkelt, laxgwe Felt af samnze Farve paa' A n a h  hen iinod 
iipidset. SIcjQllaie jor1toldsvis stole, og belclcede ~ e g e m e t  
indtil lamimod Pcdoralernes Grund; Hocedet, Finnerne, saint 
Midten af Bugen we nsgne. Legemets f i j d e  iitdeholdes 9'/> 
GaiGe, Hmdet n m t e n  4'12 Gange i Totallarzgckn (hos yiagre 
Iiuliv.) Sideliniea oikelt, ventral, lsbw Lfra Gja#eqialtens 
owe f i d e  skraat nedad mod Anils. Stsrrelsen lzos de fore- 
liggencle imge Azdividw indtil 164"". 

- 1.UOC. + 1 . 1  c. 
13luish- green Clay. Blue Clay. 
- __ - 

_ 
14th Aug. 1878. 

1 Iiidiv. (young). 

14th Aug. 1878. 

1 Indiv. (young). 
- ._ 

JL B. 6. D. 98-101; A. 5 6 - 8 6 ;  P. 18-19. 

Localit. fra Nordh. Exped. Havet udenfor Kv. 
Spitsbergen. 

Stat. 363. 

(io Kiloin. V. 
Xorskoerne, Spitsb. 

N U  Fame (47:)"). 

. ...... ____ 

.... ___ 

~- ........ - 
* +1,10C. 

~ . ...... 

Blaaler. 

14de Aug. 1878. 

1 Unge. 

___ L 

.- _ _ _  . .  _. . .  ._ .. 

Udmaalinger. 
a .  6. 

(Stat. MJ). (9tat. 362). 
Totallzngde . . . . . . . . . .  93mm 164mm 
Laengde til sidste Halehvirvel . . . .  90 - 161 - 
HPrjde ved Begyndelsen af Dorsalen . . 10 - 17 - . 
H ~ ~ j d e  ved Begyndelsen af Analen. , . 8,; - 14 - 
Snudespidsen til Begyndelsen af Dorsalen 25 - 4G - 
Snudespidsen til Anus . . . . . . .  37 - 64 - 
Anus til Halespidsen (Halens Laengde) , 56 - 100 - 
Hovedets Lmgde . . . . . . . .  21 - 37 - 
Snudens LsngcLe (tilBegyndelsen af Iris) . 7 - 13 - 

Hovcdets postorbitale Del. . . . . .  10 - 17 - 
Underkjiwespidsens Af'stand fra Ventralen 16 - 27 - 
Ventralernes Afstniid frn Anus . . . .  19 - 34 - 
Ventralernes Lsngde . . . . . . .  3 - 4 -  
Pectoralernes Lacngde . . . . . . .  13 - 16 - 

@jets Laengde (Lceugde-Diameteren af Iris) 4 - 7 -  

Beskrivelse. Legemsbygning. I Legemsbygning, Si- 
delinie og Skjaclbeklredning vssentlig overensstemmende med 
L. frigidus; dog ere Skjsllene forholdsvis stplrre, Pectoraler 
og Ventraler noget kortere, og 0jnene ( ism Lindsen) min- 
dre, end hos denne Art, Som characteristisk.'for denne 

21. Lycodes pallidus, Coll. 1878 (n. sp.) 
PI. 111, Fig. 20-27. 

Lycodes pallidus, Coll; Forli. Vid. Selsk. (%a. 18i8, No. 14, 1). 70 ( 1878). 

,Diagnosis. - colour (in young exavaples) pale greyish- 
brown, witla a series (5-6) of black patches extending dourn 
the dorsal, and a patch of greater lmgtli, but siiiailar in 
colour, near the extremity of the anal. Scales relatively 
large, covering the body alnaost to the base o j  the pectorals; 
the head, the Jim, and the middle $ the belly naked. Tlie 
height of the body i s  to tlae total length (in iinmature individ- 
uals) as I to9'/,; tlae length of the liead, nearly a s l t o  4'Ip. 
Lateral line single, ventral, passin.9 f r o m  the tcpper extwni- 
i ty  of the gill-opening obliquely downwards to the vent. 
T h e  length in tlae specimens obtained remliin9 164mm. 

1cI. B. 6. D. .98-101; A. 8&86; P. 18-19, 

Locality (North Atl. Exped.): - The sea off' X\V. 
Spitzbergen. 

1 11:) Kiloin. W. 1 Exact Locality. Norskoer? Spitxb. Xorskper, Spitab.. 
(io Kiloin. W. 

Measurements. 
a. 6. 

(Slut. 363). (Stat. 362) .  
Total length . . . . . . . . . .  93mm 164mm 
Length to last caudal vertebra . , . . 90 - 161 - 
Height a t  origin of dorsal , . . . 10 - 17 - 
Height at origin of anal . ,. . , , . 8.5 - 14 - 
From point of'snout to olsigin of dorsal, 46 - 
From point of snout to vent . . . .  37 - 64 - 
From vent to tip of tail (length of tail) 100 - 

Length of snout (to origin O S  iris). . , 7 - 13 - 
7 -  

Froin extremity of inandible to  rcntrals . 27 - 
Distance of vcntrals from rent . , . . 19 - 34 - 

Length of pectorals. . . . . . . .  13 - 16 - 

25 - 

56 - 
Length of head . . . . . . . . .  21 - 37 - 
Length of the eye (longit. diam. of iris) 
Po~torbital region of liead . . . . . .  10 - 1 7  - 

Length of ventrals 3 - 4 -  

4 - 
16 - 

. . . . . . . .  

General Description. h%ucture of the Body. - ' In 
the structure of the body, the lateral line, and the scales 
closely agreeing with L. fr igidus;  the scales are however 
someahat larger, the pectorals and ventrnls somewhat 
shorter, and the eyes (particularly tlie lens) smaller than in 



Arts Ydre kan enividere nsvnes den n i d  sorte Felter 
forsynede Dorsal og Anal, 

The length of the head . . . . 

Legemet er, som 110s alle de typiske Lycoder, om- 
trent jevnherjt fra Sakken af og til fo$i Anus, derfra af- 
smalnende, og efterliaandcn lerbende ud i en tilspidset Hale- 
spids ; hele Halepartiet stFrkt sarnmentrykt. Den sterrste 
Herjde (ved Begyndelsen af Dorsalen) iiideholdes i Total- 
lzngden omtr. 91/2 Gango; ved Begyndelsen af Aiialen er 
Hojdeii kun lidet aftaget, og indeholdes her lidt over 10 
Gange i Totallangden. Afstanden . fra Snudespidsen tjl 
Anus indeholdes 21/2 Gange, Halen l 6 / , 0  Gange i Total- 
lsngden. 

Hovedet er temmelig fladtiykt, og indeholdes i Total- 
lsngden nzsten 4'ip Gangc. Overkja& nnar tilbage lien 
under Midteii af Lindsen; hos det mindre Exemplar er 
Siiuden noget stumpere og hojere, Overkjaven er tillige 
noget kortere, og naar lior blot lien under Lindsens For- 
rand. 

De sliaalformige Fordybninger langs Randen af K j s -  
verne ere szrdeles fremtradende, issr  hos dot mindste 
Individ. Nsseborene sidde temmelig nzr  ved Mellemkjsve- 
randen, ere enkelte, og hare, som hos de ovri$e Arter, en 
lang hvidagtig Tube. 

0jneno ere' forholdsvis mindre, end hos L. fri*qidus. 
Sammenlignes det sterrste Individ af L. pallidus med et  
ligestort (ungt) Ind. af L. jr@idus, sees Lindserne hos den 
sidste at vsre  omtr. dobbelt saa store, som hos den ferrste. 

a. i b. 
Totallengdo i , Totalhngdc 

I TgtallEngden indeholtles . . . . . I . 93"l" I l( i4f'"n 
Total Length Total Length 

0J'"m 104 

4.42 I . 4.43 

The dist. of the snout from tho dors. I 

The length of the pectorals . . . 1 7.1.) 

3.72 
The dist. of the snout from the anus -2.51 
The length of the tail . . . . I 1.66 

that species. As a conspicuous exterior feature character- 
ising L. pallidus, i n y  be mentioned the black patches on 
the d6rsal and anal. 

As in the typical Lycoch, the height of tlie body is 
very nearly uniform from the nape till past the vent, at 
which point the body gradually tapers, terminating in a 
pointed tail; the whole of the caudal region greatly com- 
pressed. Greatest height (at the origin of dorsal) is to tlie 
total length about as 1 to 9'12; a t  the origin of the anal 
the height is but little diminished, equalling rather more 
than of the totttl length. !The distance from the point 
of the snout to the vent is to the total length as 1 to 
21/2; the length of the head, as 1 to 

Head rather colnpressed; its length compared to the 
total length is nearly as 1 to 41/2. Upper jaw extending 
backwards under the middle of the lens; in the smaller 
specinien, tlie snout is somewhat more obtuse, and higher, 
the upper jaw not reaching further back than under tlie 
anterior mirgin of the lens. 

The 'bowl-shaped depressions extending along the mar- 
gin of the jaws are very distinct in the snialler specimen. 
Nostrils placed in close proximity to the margin of the 
inter-masillary ; they are single, and furnished with a wliitr 
ish tube. 

Eyes relatively smaller than in L. jrigidm. On com- 
paring the largest example of L. pallidus with a (young) 
specimen of equal size of L. frigidus,  the lenses in the 
latter are found to be about twice as large as in the former. 

3.66 
2.56 
1.64 

10.26 

3,72 
2,51 

Halens Lsngde . . . . . . . l , ( i( i  

Snudens Afstand fra Dorsalen . . 
Snudens Afstand fra Anus . . . 
Pectoralens Langdo . . . . . ~ 7,15 

3,50 
2,xi 

lo,.):, 
1,(14 



112 

for Antallet maaske i hver af Finnerne ere .et Par flere 
eller farre. 

Pectoiderne have bo's det stprrre Individ paa begge 
Sider I S ,  hos det mindre 19 Straaler, og ere forholdsvis 
korte, iser hos det stprrre Individ, hvor de fremlagte ere 
med sine Spidser fjernede mindst en Lindselsngde fra 
Lindsen; hos det mindre Exemplar naa de derimod frein 
til Lindsens Bagrand. I Totallengden indeholdes de 110s 
det yiigste Individ kun lidt over 7, hos det s ldre  endog 
over 10'Gange i Totallangden. De nedre Strmaler ere ' 

starkt forkortede. 

Ventralerne ere ligeledes forholdsvis kortere, end hos 
de prvrige Arter, og synes a t  indeholde 2 yderst spinkle 
Straaler. 

klaedt; Hovedet, Nakken, Bugens Midte og Finnerne ere 
nprgne. Skjdlene ere forholdsvis store, iprvrigt af Bygning, 
som hos de prvrige Lycoder. Forti1 strakker Skjaelbekled- 
ningen sig frem mod Grunden af Pectoralerne; Bugen er 
derimod 'nprgen . i Midten, men skjaelbeklaedt p k  Siderne. 

' Finnerne ere ligeledes nagne, men der er ingen n ~ g e n  
'Rand langs deres Grundlinier; pas Hovedet og Nakken 
findes' ingen, Skjel. 
' . Det mindre Exemplar er ligesaa starkt bekledt, som 
det st+me, og Skjaellene str&ke sig her endog noget lan- 
gere frein, eller umiddelbart til Pectoralernes Grund, , lige- 
som der blot findes en smal Stribe langs I+gensMidtlinie, 

,der ikke er skjaelbeklsdt. 
Sideiiniea er hos de forhaandenverende (yngre) Indi- 

vider vanskelig a t  forfprlge; dog er den utvivlsomt yen- 
tral, idet den udspringer ved Gjellespaltens prvre Ende, 
gjprr'en liden Bue over Gjsllelaagets Flig, og gaar derpaa 
i skraa Betning, uden at hare .noget re t  Parti, lige ned 
mod Anus; herfra er den paa begge de 2 Individer utyde- 
lig, men kai dog tildels prjnes som lprbende langs Grunden 
af .Analen ud mod Halespidsen. Porernes Antal indtil 
Anus er omtrent 34. Af nogen niediolateral Sidelinie. kan 
ikke sees Spor. 

* Farvk er pas selve Legemet blegt gaabrun,  uden 
Tegninger ; Skjaellene ere overalt lysere: end Bundfaiven, 
der under Lupen sees at have forholdsvis store og skarpt 
farvede Pipnentpunkter. ' Derimod ere Dorsalen og Analen 
paa hvidagtig Gr ind  forsynede med en Rskke sorte Fel- 
ter, der pa3 don fprrstn~vnte Finne ere 5--6 i Antal. 
Det fprrste af disse begynder umiddelbart ved, Dorsalens 
fprrste S t rader ; .  de prvrige ere stillede med omtrent ligo 
langt Mellemrum, som det, de selv' optage, henad hele Fin- 
nens Lamgde. I Lighed med, hvad der finder Sted 110s de 
med Tveibaand forsynede Lycoder, ere' de dog noget for- 
skjellige hos begge Individer; saaledes er det sidste Felt 
utydeligt hos det stprrre Individ, hvorred dette faar ' en 
laengere hvid Halespids, end det mindre. Analen har et 
enkelt, meget Ian@ sorb eller sortagtigt Felt henimod Spid- 
sen, men er forresten ensfarvet hvidagtig. 

h7cjdbeklcedning. Naesten hele' Legemet er skjalbe- . 

. .  

I rately counted. and hence the true number in each of the 
fins may be greater or less by one or two rays. 

The pectorals in the larger individual have on both 
sides 18, in the smaller 19 rays. and are comparatirely 
short, more especi?lly in the larger individual, the tips. 
when the fin is spread forwards, being removed at  least 
the length of the lens from the !ens; in the smaller indi- 
vidual. they reach to its posterior margin. In  the youngest 
specimen, the length of the pectorals compared to the 
total length slightly exceeds the proportion of 1 -to 7 ;  in 
the older example, of 1 to 10. The inferior rays are much. 
shortened. 

The ventrals, too, are relatively shorter than in any 
of the other species. and would seem to the composed of 
2 'rays. 

Scales. - Almost the whole of the body in this species 
scaled; the head, the nape, the middle of the belly. and 
the fins naked. ' The scales are comparatively large, in 
other respects of the same structure as in the other species. 
Anteriorly, the scales extend towards the base of the pec- 
torals ; the belly. however, is naked in the middle, but scaled 
on the sides. Fins likewise naked, but there is no naked 
part along their basal lines; the head and nape .are witli-8 
out scales. 

The smaller example as extensiveiy scaled as the 
larger, the scales reaching even somewhat farther in ad- 
vance, or  up to the.base of the pectorals; indeed there is 
only a narrow strip along the mesial line of the belly that 
is scaleless. 

The lateral line can with difficulty be traced throughout 
in these young individuals ; it is, however, unquestionably ven- 
tral, commencing as it does at the upper extremity of the gill- 
opening, and passing fiom thence, after n slight bend above 
the gill-cover, straight down to the vent; here, in both 
specimens, it begins to be indistinct, but can however be 
distinguished, taking a course along the base of the anal to 
the extremity of the tail. Number of pores from origin 
to vent about 34. No trace of a medio-lateral line. can 
be detected. 

Colour on the body proper pale brownish-grey, with 
no markings whatever. The scales are everywhere of a 
lighter shade than the ground-colour, which, seen through 
a lens, appears dotted over with comparatively large and 
sharply defined pigmentary spots. The dorsal and anal 
axe, on the contrary, distinguished by a series of blaok 
patches extending over a whitish ground. on the former fin 
5 or G in number. The fist of these blackish patches 
covers the first rays of the dorsal, the rest are ar-. 
ranged, with interspace about equal to their  OR^ breadth, 
down the  whole extent of the fin. As is tho case with the 
Lzjcodes that have transverse bands, thoy slightly differ, 
however, in the two individuals; thus, the last of tho 
patches is indistinct in the larger specimen, giving 
greater length to tho white termination of the tail. The 

.anal has a solitary black or dusky elongated spot near its 
extremity ; with this exception i t  is uniformly whitish. 



. .  * 4  . .  
, ' Disse inprrke Felt& er0 110s det miiidre Exeinplar 

kulsorte og. skarpe, hos det 'stirre noget . mindre tydelige 
og graasorte; &e gas lige-ud, ti1;Rhden af Pinnerne, ;men 
ikke.' ud over Legemct, .endskjprnt der sees en nasten urn&?- 
kelig inork Skygnipg under hvcrt af. dem.' Hovedet har 
ingen Tegninger,: :.undtagen forsaavidt; ' som Gjkllelaagetk ' 
Flig er ubetydeligt ingrkere, *end Hovedets 0vrige Dele., 
Bughinden er hos det mindre Exemplar blaasoh gjennem- : . .  

. skinnende. . ' 
' 

Det er , sandsynligt, at den prenfor, beskreyne Farve- 
bgnin&- der tilkominer' de forholdsvis unge Individer, vi1 

.. forandres, eftersom Individerne voxe . til, '. og da sandsynlig- 
.vis:paa den Made ,  at Dorsalens og'Anhlens sorte Eelter. 

. .  
. .* . 

' blive a d  more utydelige., ' . .  
. .  . .  

' , Udbredelse. ' I d t i 1  foreligge blot 'de 2 under Nord- 
havs-Expeditionen ved : Sl)itsbergeiis'~ordkyst, fundlie. unge 
Individer, der optoges fra 260-459 Fames Dyb, ogunder 
en' Temperatur paa Bunden,' der i det ene Tilfdda var 
lidt over, .i det andet lidt under 00.C: 

- 
Bel iggenld .  

Dybde. . * 

, I .  

'22. Lycodes wminudus, Reinh.', 1838: , . .  
. I PI. IV, Fig. 2s. . . 

Lgcodeb seniinccdus, .Reiuli.' , Kgl. D. ?id. Seisk. Naturr. ' Math.' Afh. 
?.Del, p. 221 .(1838). 

Diagn., . ' Farvma i ' alle Aldre bkgt gradrun,' uden 
Pletti?l. eller *Baund. . Skjcelbeh~&ningen mmagler paa Aege- 
? h t s  forreste Parti' onatrent. indtil V&icaE& j i a  AnuT; s a d  
paa H O V & ~ ~  o g : ~ i n w n s ;  Legemets Gjae i&lh h ~ s  
et yngre Id iwid  nmstaa 81/2 &nge i Totalkmagden, hos et 
celdre (~~p-~i~ii~idet)" 7 Qanje .i. amm.' H~V+ foiholasvis- 
stwt, aets Lmgde . indeholdes hOS yngre. hdivi&r 4 Qange ; 
(hos QWre neype 31/a. Qange) i Totallmgdma: Sidelikien 
medio-lateral, .mlrelt.' Halqartiet og Pedoralmne forhoEdsvis, 
korte, Appmdica pyiwich 8 (Reinla,), ij'tmrelsm 'indtil 
450"". 

. .  

. .  , 1 . .  

. .  
ill' B.. G.: D.'il-92; . .  A: 73-76;. P. .19-22. 

Looalit.' &a- Nordh, Exped. Spitsbergen. ' . ' 

' 

' Stat. 363.. 

QO Kil. V.-Norskgeri~e, Spitsbeigen. 

200 Favue (475"'). 

- 

7 

. , Exad Locality. 

Depth. 

Temp. at Bottom. * 

Bottoni. 

~~~ 

Temp paa Butiden. I * . +' 1 , l O  c. . 

Stat. 303. . 
(io Kil. IV: fioonliprer, Spitzbergen. 

' ' ' 2(iO Fathoms (475m). * 

+ 1 . 1 0  c. --.- 
Blue Clay.. Btmden. I .  Blaalen 

'Datuin. , I ' 14de Aug. 1873.' . 

Anta1 Im&&>. I 1 ungt I Indiv. 

Den' norsko Noraliavsexpeditiou. ' Coilett : Fisk& 

. I n  the small& specimen,. these .daYk patches afe 
. .  black q d  sharplg. dt&ed.; in the larger, less distinct and 

, dusky. They extend to the inwiin 'of 'the' fins:; but $0 not 
encroac? upon .the body! though a scarcely percepiible 
clouding of a dai*ker shade may be disberiied under ,'each: 
of them. .No markings on the head,. Save inasinuch as' the 
flap of the gill-cover ..is a' trifle ddrker than any other part 
of' it.' Ventral membrane in the '  smaller specimen trsns- 

' lucent bluish -hlack.. '. . * .  

It ' is probable that the coloration: above, describbd, 
chqracteristic of comparatively young individuals, will uii- 
dergo a change as the coursp of 'development progres$es, 
the black llatches'on the dorsal and m a l  beco&ng :more 
and niore indistinct. 

. .  
.Distribution. ' - The . only individuals. as yet met- 

.with, a.re the 2 young examples obtained op thevort l i  At- 
lantic Expedition off 'the northern 'shores of Qpitzbergen, 
which we&.' taken at a depth of N O .  aid.  459 fathoms 
reipictivi?ly, one in water a little below, the ' otlier ill, water a little above, the temperature.af ice. 

> .  

22. Lycodes seminudus, Reinh. 1538. 
.PI, IV, fig. 2s. 

&odes se+dus, ReinIi. '.Kgl.. 'D. Vid. Selsk. Naturv. Nath. Afh. 
'7 Del, p. 221 (1638). 

'Diagnosis. f &lour, in all stages of dev%& a 
pale givyish-browa, dwtitute oj spots' or bands. . Scales want- 
ing on the antyiov. part of * the body to a p q e i d h l a r  
from the vent, cis abo ma the head and thejins. l%.eheight 
of €lahe body is . to the totaE length in bne young ind idh '  
-nea?rly as 1 to 8'la; in a maturer (typical) individual; as 
l ? o  7. Head I.o)nyaratively. large, its* lagti. in h e :  y o u y  
indiuidud being to tlie total length Irs 1 to, 4; in 'an o&. 
exampie the prop'orttoia' cum. not quite. as 1' 'to Latera,l 
line single, rnedio-laterali Cattdal region and pektorals .'conz- 
paratavely s M . .  Pyloric . q p m z d a p  '2 .(Rei&.). . I  Length 
reaching. 450"". . . .  

, 

4 : , .  M. B. 6. Q. 91-92; A. 73-76; P, 19-22. 

: I . Looality (North Atl, .Exped): '- Spitzbeigen. 
. .  

1 Iiidiv. (youp&. 

13 
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Bemawkninger til Synonymien. Eft'erat denne Art 
i 1838 blev beskrevet af Reinbardt efter et (fuldvoxent?) 

, Individ med en  Totill. .af 449 mm .fra'Grgnland,' synes den'ikke 
5t have vaeret gjenfunden ; den. er ikke senere bleven omtalt 

,*af nogen Forfatter efter 'Autopsi, idet Giinther's og Gill's 
Diagnoser. ere affattede efter k.eip1iardt"s Beskrivelse. Det  
nye unge Individ fra Spitsbergen, der er udmaerket vel 
vedligeholdt, stehmer, uagtet sin unge Alder, i alle vksentr 
lige Dele overeis. med Reinhardt's Typ-Exemplar, som jeg ' 
i 1878 . ved Dr. Lutken's Velvilje havde Lejlj&ed'.til a t  
underscage i Musaeet i Kjhbenhavn; og de mindre xeselitlige 
Afvigelser 'kunne neppe endnu begrunde nogen Arbdistinc- 
tion mellem den,' s k l m g e  'blot. disse 2 Individer foreligge. ' 
I sit' Bidra+y til Kundskaben om, de gronlandske og island- . .  
ske Lycoder i- det zoologiske' Musaum i Kj~benhavn 1 1 : ~  

.Dr; Ik tken  (Vid. Medd. Nat. Foren. Kbhvn. 1880; p. 325) 
naermere afhancllet' 'Artens Characteristik (efter det fore- 
liggende' Typ-Exe,mpla), og' .paapeger 'der 'den .store ' Over- 
enssfemmelse, . der. i det hele finder $&& nielleni L. semi- 
nudus og L. wticu1fitu.s. 

. Udmaalinger. 
. .  . . '  

' 128971171. . Totallsngde . . . . . . . . . . . . . . . . . . . . .  
Hovedets Langde . . . . .  , . . . . . . .  32 - 

. L,egemets E ~ j d e .  over, Beg. af Dorsalen ' . :'. . : 15 - 
'Legemets H0jde over Beg. af Analen . . . . . . . . .  12,s '- 
Snudens Afstand fra Dorsalen . . . . .  I . . .  3.7 - 
Snudens Afstand fra Anus ; . . . . . . . . . .  57 - 
Hihens Lsngde . . . . . . . . . . . . .  ,: 7 1  - . 

. . .  . Snudens Afstand frp '0jets  forreste. _ .  Rand 9 - .  
'Lindsens Diameter . . . . . . . . . . . . . . .  ; 3,s - 
Ojets Lgngde (Diameter af Iris) 

Afstanden inellem Lindselshe . . . .  ; . . . . .  7 - . 
Hovedets Hgjde aver 0jnene . . .  i . . . . .  11 .- . 

Hovedets Breilde aver Kinderne . . . . . . . . .  15 - 
Hovedets.Hcajde lige big Ventralerne . . . . . .  43,s - '  

'&standen fra Vontrale,rne til Anus . . . . . . .  34 - 
:Pectoralernes s t ~ r s t e  Lzengde. . . . . . . . . . .  14 -. 

Pectoralspidsens Afstand fra 'Anus . . . . . . . .  14. - 

Legewzsbyyning. ' D e  mest characteri; 
stisk'e Sjendemgrker for denne Art el.; det .blot hdvt  skjal- 
.bekladte,Legeme; ,i &rbindelse med' dettes , ensartede grm- 
brune F e v e  uden Baand eller Pletter .p& nogen af.Lege- 
me& Dele, og den enkelte, modio-laterale Sidelinie. 

Legemet ,er forholdsvis b r t  'og noget bredt, med stort 
.Hoved og s h r k t  sammentrykt Haleparti ; , det . er temmelig 
jevnbredt indtil noget: bagenfor Anus., men lgber derfk' ud 
i. en '  hurtig tilspidset Spidse. Halen er relativt kort, idet 
den *blot er 'en PectoraEnnelengde 'laengere, end det f p n  
Anus .liggende Parti af. Legemet. ' Legemets H ~ j d e  inde- 
holdes omtr. 8lI2 Gange. i '  Totallsngden, medens Typ-Exem- 
plaret fra. Gr~nland,.:. der' 'maaske v i r  fuldt: udvoxet, *v&f 
forholdsvis kortere, idet . H ~ j d e h  . her blot indeholdtes 7 
Gange i TotaUkngden. 

. . .  : . . . . . .  7 - 
. , ' 18 .- Afstanden fra Lindsen til Gjaellelaagets 'Spidse 

. .  . .  

. .  
. .  

Beskrivelse. 

'Remarks on the. Synonymy. - Since 1838, the 
year in ' which Reiphardt described. . this species, . .from 'an 
(adult?) individual - total length 445'"" -L. taken on the 
coast -of' Greenland,. no author has recorded i t  from au- 
topsy, both Giinther's and Gill's diagnoses having been corn- 
piled from Reinhardt's description. The' new specimen, -a 
young individual from Spitzbei'gen, exceedingly well pre- 

. . served! . agrees in . all essential features with Reinhardt's 
typical example, 'which, ..in 187.8, D1*. Lutken- kindly afforded 
.me an opportunity of .examining in the Zoologjcd Museum ' 
at Copenhagen ; 'and th i  minor. points of difference can' 

, hardly be deemed .sufficient to warrant *our 'assuming a 
specific distinction with only these two. specimens' before 

. us. III his contributions to ouf knowledge of the .Green- 
land .and Iceland Lycod, preserved in the Zoological Mu- 
seum at  Copenhagen, Dr. Liitken (Vid. .iMe?d: Nat: Poren: 
Kbhvn. 1880, p. ,325) has .treated of the .species and its 
characteristics (frob the typical specimen), knd calls atten- 
tion to the i reat  general resemblance existing between 
L. seininztdus and. L. yeticulatus; :. 

. .  
9 . Measurements. 

Total length . . .  : . . . . . . .  .; . . . . . . .  i 2 8 m m  
Length of head . . . . . . . . . . . . . . .  . .  32 - 

.'Height of the body above origin of horsal . . . . .  15 - 
Height. of the' body above origin of 'anal . . . .  12.5 - 
Distance of snout from dorsal . . . . . . .  . . .  -37. - 

' Distance .of snout from vent .. , . . .' . . '. 67 - 
Length, of the tail : . . . . . . . . . . . . . . . .  71 . -  

Distance of snout from the anteriot. margin' of. the eye 
Diameter of the lens . . . . . . . . . . . . . .  . .3,5 L 

' Length of the eyo (diamet'er of iris) , ; . . 7 - 
Dist. from the lens to the extremity of the gill-cover 18 - 

Height of the head above the' eyes, ..' . . , *.  . 11 - 

Height of the head immediate1y.posterior.to ventrals. .. 13.6 - . 
Distance from ventrals' to vent . . . . . . . . .  34' -  

'Greatest length'of pectorals . . . . . . . . . . . . .  14 - 
Distance fr.om extremity of pectorals to, vent . . 14 - 

' General Description. 8tmdure ox tlk Body. - The 
' most Salient characteristics of .this species consist in one- 

hal? only of the. body being scaled; .in the uniform grey- 
, brown colour, uimarked by b&ds or' spots .on m y  part of 
.the body; and in the single, medio-lateid line. 

. Body comparatively short, . and ,somewhat broad; head 
lege, '  and the caudal region greatly compressed; the breadth 
of the body is nearly uniform till within a.  short distance 
posterior to tbe vent, fro? vhonce i t  gradually tapers, term- 
inatini in a pointed ' extrorpity. Tail comparatively short; 
being iohger th;L1) the. part of the .body anterior to the vent 
by the length of the pectoral fin 'only, The height of the 
body is to ' the  total 1ength'about.as 1 to ..but the, 
typical. specimen from Greenland, possibly an adult,' was 
relatively shorter,' the height equalljng ' I 7  only of the total 
length. 

. .  ... 

. .  

' 9 - . 

'Distance 'between the lenses . . . . . . . . . . . .  . .  ' 7 : - .  

Breadth of the hiad &ross the cheeks . . . . . .  15'-  
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Underl+men er forholdsvis kun lidet kortere, .end 
Overkjaeven ; Snuden er dad, Qjnene forholdsvis dor'e, idot 
.Diameteren af h i s  nasteq er lig Snudens Langde. Hove- 
det indeholdes i Totallsngden lire& 4 Gange, niedens . .  Typ- 

' Exemplaret, dgr var udvoxet, havde et  stprrie Hoved, der 
indeholdtes peppe ~ 31/p Gangc i Totdlsngdon. Spidsen af 
'Gjsllelaagets Flig 'er ophdbrajet: 

' .  . Nssebotene .b s re  teinmelig lange Tuber, 'og sidde. 
' n e r  Kjmerahden: 

Tmderne 'ere tilstede paa alle de kos de typiske Ly- 
coder tandb&rende.Ben (Mellem- og Upderkjsten, Palatin- 
benene, og BomerJ. , De' ere. forholdsvis ikke stol*e,, men. 

' talrige, o i  danne blot en enkelt ' Rzekke, .undtagen fortil" i 
Undel:kjmm og p a  Vomer, hvor. de ,dame, 011 doljbelt 
Rakke. 

Eovedets Ltcngde . . . . . . . . . . . . . . . .  4,OO 
Legemets .H~jde . . . . . . . . . . . . . .  8,53 

Snudens Afstand frn Anus . . . . . .  ; . . .  2,24 

. *  

. 7  

. .  

. . .  . .  I Totallaqqlen 'indeholdes : , . 

. Snudens 'Afstand fra Dorsalen . . . . . . . .  ; . : . . . .  3,45 

Halens .L@enide . . . . . .  . . . . . . . . . .  1,80 
Pectoralens LsngdB . . . . . . . . . .  . . .  , !  9,14 

. a  

. . '  

finnerize. Dorsalen taller hos det .foreliggende unge 
' .Individ 86 'Straker, birortil kommer Caudalens 0vre Halv- 

del med omtr. 6 Straaler, tilsammen-92 Straaler. Analen 
havde 68. Straaler, eller, sammen med de 5 nedre Caudal- 

Dprsalen udspringer i en Af- 
' stand fra Snudespidsen, del. indeholdes i Totallzcngden ikke 

. , Pectoralerne e'e skrdeles korte,'.og. tzelle pqa den, ene 
Side 19, pa5 den anden 20 Straaler, hvis yderste Spidser 
ere fii ; ' de nederste Straaler b e  betydeligt kortere, end de 
ovrige;. I Totallangden .indeholdes de noge$ over 9 Gange ; 
fremslaaode ere de fjernede omtront en Djendiameter. fra 
Lindsen. . .  

' Hos Reinhardt's 'Tgd-Exemplar hav,\.de Dorsalen"'9l, 
Analen (ifdge Dr. Liitken) 75 St.raaltlbr, Caudalen mebeg- 
net ; frgdTages deiines, Halvdel, p& *hver Side (med 5 neden- , 
til, og 6 oventil), fre;nkommer.D. .85, A. ?O; eller. meget. 
nar det sahlnle Tal, soln hos Individet fra ,Nordhavs-Expe- 
ditionen. Pectoralerne haydo 21, pas den anden Side 22 
Struler,. og vam'.saaledes noget flere, end hos' . I  Ungen fra 
,Nordhavs-Expeditionen, . , 

Skjmlbekladning. Ligesom hos Typ-Exemplartrot, der 
'maa antages ' . t  have vmet  udvoxet, mangier hos .don 'fore- 

. liggende Unge SEjzelbeklaedhingen paa hele Legemets foF- 
reste Parti,, ligesom paa Finnerne;. ;Eel0 Halen er sk jd-  
bekhdi ;  fortil strzkker Skjslbeklidningen 'sig from' i 011 

* Spidse, der naar ubetydeligt Bein' foran Verticalen flea 
' Anus, medens Orundoii langs Dorsalen ~g Analen er n e ~ n  I 

et  godt Stykke bagenfor denne, Linie: SkjEellene 'ere for- 
holdsvis, smaa, , sterst' paa det forreste . Parti. Hos Typ- 

' * Exemplamt i Kjrabenhav~i . sti%kker Skjselbeklsdhingen sig 
'knapt from ti€ Anas, saaledes at Forkroppens n0gne Parti 

. straaler, ialt 7 3  Straaler. 

I .  

fuldt 3'12 Gange. .. 

, .  

. .  

. .  her. er. nogd stplrre., . .  
... Sidelink ,Sidehien, '  der. er medio-lateral. og enkelt, 

udspxinger 'foran Spidsen .af Gjsllelaagets Flig; &0r en 
I. 

' 
, M'mdible , but little .shorter' comparatively than the 

upp.er jaw; snout depressed, eyes. rather large, the diameter.. 
of the his nearly equalling tlie length qf the snout. ' The 
head'measures exactli one-fourtl? of the total lengfh, whereas 
the typical specimen, a full-grown. indiridual, had a lnrger 
liead! which-was contained not 'quite 3'j2 times in the total 
lepgtb. 'Flap of gill-co\:er durving upwards. 

Nostrils - placed near tlle margin of the jaw - provided 

.* Teeth on all. :the bones fuTnished with them. in the 
typical Lycodes (the. inter 'and infeTior madhr ies ,  ' the pala- 
tine banes, and the vomer). They are not large compara- 
tively, but numerous, and constitute a single seiies, except. 
on the anterior p i r t  of the inferior maxillary and 'on the 

with longish tubes. . .  

' vomer, where' they ar0 'arranged in a double row. . ' ' 

The Total Length contains: - 
The length of 'the . head . . . . . . . . . . . . .  4;OO 

"The height of 'the body, . '. . . . . . . . . . .  8.53 
The distance of the snbpt from the dorval . '  . . 1 3.45 
The distance of tlle snout from tlie vent . . . . .  2.24 
The length of. the tail . . . . . . . . . . . . .  1.80 
The'.lcngth of the pectorals . . . . . . . . . . . .  9.14 

. .  fins. -. The dorsal in the immature example'obtained; 
is furnished with 86 riys,' or, hkludiiig the, rays in th:e 
upper half of the caudal - &ouf G - in all with 92. Tlie anal 
had 68 rays! or, including the 5 lower caudal rays, ii; a l l ,  
73'. ' Tlie dorsal commences a t  a distance ' from the point 

' of'the sllbut contained not.quite three times and a half iu 

Pectorals exceedingly short, and furnished on one side 
with 19, ou the Dthel- with 20 'rays, the qxtreme'points . .  df 
w l h h  are free ; the lowermost rays considerably shorter. 
thin. the 'rest. '.The fin .measures rather more than' one- 
ninth of the total length; .when spread forwards, they are 
removed an eye-diameter. frbni .the lens. 

I n  Reinhaxdts typical, specimen, tho. dorsal had 91, , 
the anal (according to ., Dr. ' Liitken) ' 75  rays; ' including the 
caudal: noiy, deducting on each side half of that ,fin (the, 
low.v.or part with 5, the upper with G rays); we. get.- B. 85'; 
.A. 70 ,  or very nearly tfie same number i s  in the specimen 
from the fiortli Atlantic' Expedition. The' pectorals had 
2 1-22 . rLy's!. accordingly a somewhat greater number than 
in the young'exmple taken on the Expedition. 

a n ,  adult), scales iknting in this young examplb .on the 
whole of the anterior portion of the body; and on the fins. 
The tail scaled all over.; anteriorly, 'the .scaled 'integument 

' extends forwards as an angle, t o  a point reaching butvery 
little in advance of . a  perpendicular froni .the cent; tlie 
basal tract stretching aloFg tlie d o k d  and anal is naked 
for solne distance posterior to that limit. Scales compara- 
tively .small ; l&gest, on the anterior: pait. . I n  the typical 
specimen preseryed at Copenhgen, the scales hardly reach 
to the vent, whereby gertter, length is given to the naked 

' . Laterat Line. .-- Medio-lateral, single, originating. 
ihmediately anterior to the -'extremity of.', .the flap' of the. 

* .  . .  . .  

. #  

the t o t i  iength. . .  . .  

. .  

. 

.'Scales. - As in the . .  t p i c a l  specirneii'(most probably . 

anterior part of the body. . .  

1 :,.* 
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kort Bue over denne, gaar derpaa i skraa Retning nedover 
indtil noget n e  d e n  fo r Legemets Midtfure, men liar omtrent 
ret over Anus atte; naaet .op til denne, og 10ber nu hen?d 
deine ud til Halespidsen. Indtil Anus er Antallet af Porer 
omtrent 35 ; paa Halens'.bagerste Farti e r e  Porerne temme- 
lig utydelige.. 

E n  anden, .&steq umsrkelig $skke Pores,. der 'ere 
betydeligt mindre og 'mke fjerntstaaende, leber fra Gjalle- 
fligen bagover noget ovenfor Legemets .Midtlinie. Antallet 
af Pores' i .  denne . (dorhe)  Sidelihie er . indtil.' Anus blot 
7 (Reiuhardt '' fandt .hog. Typ--Exemplaret 1 1 ' i + :heme 

..Linie); senere tabe ,de sig mellem Skjsllene. , Ogsaa: hos 
enkelte andre Arter hay jeg kunnet se Spor af denne supra- 
lnterale Sidelinie, . men p a ;  Gmnd af Skjslbek1,sdningens 
storre Udstrakning 110s disse mindre tydeligt ; sandsynligvis . 
maa den opfattes: som en Fortsstteise af Hovedcts Slim- 
pora-Net,' men ikke eom nogen egentlig :Sidelinie. 

Pqa Gjallelaaget ,lobes endtidere i en Halikreds 'en 
Rskke  Porer: ligesom en ., kort Rakke, ..lebef tvers over 
Snudespidsen lige v.ed' Randen. 

Farven er ensastet hvidagtig graabrun, uden, 
Pletter. bg B a n d .  E n  utydelig h10rkere Stribe leber langs , 
henad Midtlinien,. en anden 'langs den .iagre. Del' af Dor- 
Glens Grund. Paa  .Hoiedet .  et' d e r .  et merkt Parti paa 
GJdlklaaget hen mod Spidsen. . Pect6ralerne ere hvid- 
@gel .ligesom Analen 'og . Hovedets Underside . .  ; ' Bugen b1.a- 
sort, R a n d e k  omkring Anus hvide. 

' ' Farma. 

Skj,sllene ,ere ligeledes ' 

lysere, end Bundfaryen'. ' , . .  

' .  . Udbredelse.' +4f denne Arrt has hidtil blot varet 
dmtalt d i t  ene, Typ-Exemplaret; nedsendt 'til .Musskt i . 

Kj$benhavn ha Omen,ak (Umanak) i Grenland i 1837. ' Dets 
Totalbngde yai: omtrent 449 mm, hvoraf ' Hovedets. Langde * 

var 123"". ' Det nye Individ .€ra .Spitsbergens .Nordkyst 
er, som ovenfor navnt, en Unge, der optoges fra':den 
tempererede : &ea (Bundtemperatur + 1,i O C.). fra . Ler-' 
bund i-August 1878. 

. .  . .  

23. 'Lycodes muraena, Coll. 1878 (n. sp.). 
P1. IV,'Fig. 09-31. 

Lycodees nruru?, Coll. Forb, Vid. Selsk. Chra. 1878, No. 4, p. 15; 
:No. 14, p. 74 (lk78). 

Diagn. Spdeles . langstrakt: Farven , ensartet grqa- 
brzcn. Ngdbekhdningtq. sildigt og . uregelm&it frenabry- 
&@e; &jCellm. i f& udsklet Stand udbredte over hele 
Leg&, 'medens Hovedet og NakkBz, s m t  Bnnerne w e  
nsgne. T&ne fwholdsvis stmke; RcekkA paa. Palatin- 

,benene smdeles koa. LegBnets Bjh indeizo&s 20-221/2 
CSange i ?'otallmqh. Ho?jedet er jladt merZ opadvendte 

. gill-cover, above which it makes an abrupt b q d ,  passing 
from .thence obliquely downwards ' till .a, little below the 
mesial fussow of the body, but reaching i t  again a t  a 
point almost straight above the vent, and running -along 
i t  to the tip of* the tail. Number of pores from origin 
'to. vent about 35; t h y  are indistinct on the ppstprior por- 
. tion. of the tail. 

. Anither,. almost imperceptible series of 'pores,. consid- 
' ,ei.ably smaller and farther apwt; extends from the branch- 
. ial. flap; 'backwards; somewhat above the mesial line of 

the body. 'Number of p b e s  in this. (dorsal) line only 7 
I .from origin ,,to vent (Reinhardt counted 11 in his typic81 

specimen) ; the iemaindkr cannot be, distinguished .amorlg 
the scales. I n  one or.  two other species I: have also found 
:traces of this supra-lat&al line; but less distinct,' owing to 

. the greater extent of t4.e. scaled integument; pobably, how- 
ever, i t  niust be regarded as 'a continuation *of the mucous 
pores of the head, and not stl'ictly as .a lateral line. 

On the operculuni,, too:. oscurs a semicircular series 
of , pores, and a short ' series extends. straight across. the 

Colour. - . A uniform whity greyish-browik, \\$tho$ 
. spots or bands. . An indistinct dusky stripe' extends along. 

the mesial line,, dnd ahother aloug .the posteriof por$ion of. 
.the base of'  the dorsal. . .On the head, there is a, dark patch, 
near the extremity of the gill-plate. Pectorals ivltitish, as 
also t he  anal ' and the' under surfaco of the head; belly 
bluish-black, margin of .vent. bite. The scales axe liglker 
than the ground-colour, 

, 

. *  

. , 

point of the snout, .close to 'the marbin; ' . .  
' 

. *  

* .  
. , Distribution. - The o d y  individud of this species 

ever 'recorded, .is the, typical,' specimen sent to the Zoologi- 
cal Museum at Copenhagen, from Omenak (Umanakj, . in 
Greenland, ' ,1837. ' Its total length is, about 449""; the 
length ,of tbe liead 123mm. The, neiv specimen from the 
north c'oast of Spitzbergen - a young individual -L was, as 
mentioned above, :taken in ,'the temperate area (temperature 
at bottom +'1 . l0  C.) on a clay bottom, in August 1878. 

23. Lycodes muraena, Con. 1878 (n. sp.). 
P1. 'IV; fig. 29-41 .  

Lycodea m u r u p ,  Coll. .Forb. Vid. Selak. Chra. 1878, KO. *4, ,p..'15, 
,No. 14; p..74 (1878). 

Diagnosis. - Exceeding19 eimgate. Colour u uniJorm 
greyishlbrom. The sclcles (they. h e l o p ,  ,late &i'irregularly) 
cover in .the j k ~ y  d ~ e l o p e d  .stage the :whole of the .body; 
whereas the head, 'the. nape, and the f i f i n s  are naked. Teeth 
: comparatively strong; the smies on' t@ palatilie bones mceed- 
ingly. short; ' 17ze wht @.'the body &.to the total .length 
M' 1 tk 20-2Bilp. H d  h p k s s e d ,  'WiCF, the eyeS turned 
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325 Kil. T7SV. 
Hod@, Norge. 

Y50 Pnvne 
(040!'). ' 

I . Stat. 124. I Stat. 312. I Stat. 362., 

.' ' ,108 *Kil. V. 115. Kilom. Vr 
Beoren Eiland, Norik0erne,Sptb. 

' G58 hnvno 459 Faviie, 
- 

(1203";). . '  ,. (83!b)., 

Beliggeirhcd. 

Uybde. * 

- . ,  
. .  . .  

I'cmp. p a a  Bmdeti. 

,108 Kit. W. 
Beeren Eiland. 

468 Fnthoms 
( I  "03 "). 

11:) Ril. W. of 
Norskeer; Spitzb: 

* 459 Fathoms 
(F39n'). 

- 0.90 c. .I - 1.20 c. I .- 1.00 c. . - - 

Udseende' tydelig barer Prajyt af. at ~ a f e  gfi Unge, kan 
den ikke vsre  identisk moil L. mura,etma dels paa Grund 
af ' de . .  teminelig afvigendb' Legcmsfoyholde, *om det vi1 frem- 
g G  af nedenstaaendo Sammonligning Inellem' begge Arter, ' 

. dels , fordi Z. sur& skj01it 6n Unge, dog qjensyidig er langt 
?idore uflviklot!' end den .dnds te  foreliggende Unge at' L. 
muraeiza, hvis Totall: or 112mm. L,ggemet ?? nomli8 , hos 
L. sarsz? fuldstandig pigmentereti soin hos udvoxede .Ly- 
coder, medens den 2 til 3 Gange; st0rre Unge. af E..muraena 
opdnu or halvt transparent;. og .Legeiuet 'nasten uden Pig- 

' m4nt. 'Sandsynligvis' udgjor. L.'sarsii Ungen af, en i 'sin 
udvoxede Tilstwd e d n u  ukjenJt Art, der p4a' C;rund 'af 
den foreliggende' Ungeq ,forholdsvis la&$ fremskyedhe Ud- . 

. .  . .' 

. Battitit. ' 19do J u n i  1877. Eddo Juli 1878. 14de h g .  1878. - 
' e  hz ta l  Individer. 1 1 Indiv. 1. 1 sp&d Unge. -1 I6cliv. 

. I  

. *. . 
BemEerkninger til Synonymienl Ved sin' skrerdeles 

langstrakte Legemsbjgning, i hvilken Henseendo den n m t m  
. overgaar, selv de stsrre Individer af Luiqktzw-Arterne, af- 
viger den betydoligt fra de 0wjge i'denne Afiandling om- 
Iwndlede bycodor. 3 andre Arter have imidlertid til-, * 

.p 

its general appeaxance plainly sbows this specimen to  hi^^ 
been a young individu4, it cannot be identical withL. 9nw 
rma,' partly By reason, of its differin'g'not immiterially in,the 
proportions of the body (as will appear- from ' the compmi- * 
son. given below p i  the two species), , and pvt ly  from the fact 
of the specimen of L. 'siirsii, thougli 'a yohng individual, 
having attained 'a far *ore advanced .st@e of development 
than -the smdllest of; the young specilnens of L. wurwna, 
with a total length of 112"". In  L: sarsii, . tho coloration 

, of the body is complete,. 
the young specimen of L . ' ~ u r m a ,  of fsom doubl6 to treble 
its dimensions, . was. still se~-transluccnt ,  and the body 
almost without. a .trace of pigiqent. 

'in full-gsown. Lycods,. whereas . 

Probably. L, sur.%% is ' . .  

nsrmelsesvis den samme langstrakte kegomsbygning, . nemlig. ' 
.'L. sa?&, Coll: 1871, fra Hardangerfjorden i Norge (Forli. 
Vid. Selsk.'Chra. 1871, p;'62), L. verrill& Gobde &.Bean 
. .  1.877, fra Nova. Scotia, Nord-America (Dana' and Silliman, 
Am,. Journ. Sci. Arts; 3 Ser. vol. 14, p. 470,. Dec. 1877), 
samt L. 'pdt lz is , '  Goode, &. B e b  1879, 'ligeledes €ra Nova 
Scotia (Proc.'U. 8. Nat. Mus. rol. II, p. 44, 185'9): Der  
bliver sidedes e t  Sporg$ma&l, om: nogen" af. alh'disse Aiter ' 
fitlder sammen. 

'L. sarsii er, beskreven eftec en Unge med en Total- 
lsngde af 'blot 4 3 m m ,  o'ptagen fra 100-150 Fames  Dyb .i 
Harrdangei'fjorden 'i Sript. 1869: Endskjmt dennb ved sit 

. . .  

. .  

, . .  ' a , ,  

. iApwa?-ds; i t s  length is olee-eigldh of the total 'Eenyth, inyoung. 
'iiadivi&als oiu?-seventli. Bfanchiostt?qals 0'. , Lateral line' 

' ventiai, descend& fro&. tlae , vpper extrmtjty of athe'gill- 
, ope?zi?ty oki..uely to the veld: and frma thence passing along . 

Length (in the .young the base. of'the anal to the cazcdal. 
speehneus) reacltilzg 21 7'-. 

. * M B.'5,' D. 101-ll8; A. 97-10$> P. 13-17. 

., . Locality (North Atl. .Exped.): -. Banks ' lying .o$ 
Helgelaiid, ir). Nosway ; tho open sea, off ,Beeren Ei1,and and' 

.. 
. .  . .  

. .  

. .  
Spitzbergen. 

* a: 

I Stai. 124. ' 

. ' Exact Locnlity. I 325 Kil. W: 
Bod@,. Norway. 

350 Fathoms.. . 'Depth. . . '  1 . (640m).  

, Bottom. . I Clay.. 

l!kh June 1877 
-- 

22th July 1878. (14th Aug. 1678. 

IInd.(weryyoung).l 2 Indiv. 
. ', . 

Remarks on the Synonymy. - The rem'askably 
elongi\ted form of the body, *in which' respect it almost sur- 

-passes the largest individuals of the Ltunapmaus species, is 
a feature essentially distinguishing it from the other Lycods 
described in this Report. Three other species, however, 

. have approximately a similar structure of body, viz. 5. 
sarsii, Coll. 1871, fsom * the Hardnngerkjord, Norway 
(Forh. Vid. SGsk. Chra. 1871, p. 62); L.. vwrillii,' Goodo 
& Bean 1877, .from Nova Scotia, North Amei-ica (Dana and 
Silliman, 'Am. Journ. Sci. Arts, 3 Ser. vol. 14, p. 479, 
Dec. 1877) i and L. pcclcillus, Goode &'Bean 1879, likewise 
from Nova Scotia (ROC. U. S. kit .  MUS. vol. LIT p: 44, 
1879): hence the question arises, are any. of these spe- 
cies identicd. 

L. sarsii is $escribed from a young specilqd, tot41 
length only 43"*, .taken at  a depth of 100-150 .fathoms 
in {he Hardanger Fjord, 'Norway, in Sept. '1'869. Though 
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vikling utvivlsopt maa antages at  were en *af de anguilli- 
forme Arter. 

L. om' l l i i  er opstillet efter 5 Individer. livoraf det 
beskrevne Typ-Exemplar havde en Lzengde af 5 eng. Tomnier 
(omtrent 12TGm), og som vare optagne i August 1877 fTs 
9 0 i 1 0 0  Favnes Dyb udenfor Kysteriie af Nora Scotia i 
Nord-America. Fra L. muraeza afviger L. verrilTii. for- 

I,. zcn+Uii, Goode & Bean. Nova Scoti:r. (+), 

. d e n  ved s h e  6 Gjzellestraeler, tillige ved' sit med mmke 
Tverfelter forsynede Legeme, saavel som ved bestemte For-' 
skjelligheder i Legemsbygningen, sadedes et starre Hoved, 
sterkere Tzender, og stmre Legemshprjde ; ' med deiine Ai% 
kan L. muraena aldrig falde sammen. Da jeg veil 'pro-' 
fessor Spencei. .Baird's .Velvillie ' har erholdt et authentisk 
Exemplar af L. vmillii, 'har Jeg kunnet anstille en fuld- 
kommen afgjerrende Sammcnligliing mellem begge . de, om- 
handlede'..Arter. . .  

. .  Af L. paxillus' foreligger blot e t  epkelt Indirid med 
en Totallsngde 'hf 3G3mm, optaget i mindre. vel .vedligekoldt 
Stand (maaske .fra en Fiskemave) udenfor Kysterne! af Nova' 
Scotia i 1879. . Ifprlgo den af Forfatterne givne '.Beskricelse 
er Arten. kjeridelig red de os'erordentljg s h r k t  udrikldde 
KjFrcmuskler,' der 'give det nzesten Udseendet .af en .  Gift- 
slanges; Legemets stprrste Herjde indehbldes oyer 16 Gange 
i Totallzngden. Kjmerne ere ejendommeligt. krummede 
mod binanden.; blandt de ovrige Uovereiisstenunelser mel- 
lem begge Arter kunne nzcevnes de langt kortere Pectoraler 
hos L. pazi11us. 

Af.Totall. udgj0r. . . 
Hovedets Lkngde . 
Legemets stprrste 

H~djde . . . . . . 
Snudens Afstaid 
fra Dorsalen : . . 

Snudens. Afstand 
fra Ventralerge, .. 

. Snudens Afstand 
fra Anus. . , . . 

' , Da Legemspr 

a youiig individual of a species as yet unknown in t4e 
adult stage, which, judging from its advanced development, 
must un~uestionably belon'g to the anguilliform species. ' 

L. verrillii is. descrfbed from 5 individuals: the typ- 
ical specimen, with a, total length' of 5 inches (about 
127mm). was taken in August, 1877, a t  a depth of from 
90 t o  100 fathoms, off the coast of Kova Scotia. North 
America. L. vmr.illii. differs 'from L. m m n a  iq having G 

portionelme' hos L. v&dl i i  og E. sarsii 
synes at vOere temmelig overensstemmende, kunde det tan- 
kes, at disse Arter yare identisko. For 0jeblikket, saa- 
laenge som de mellemliggende Stadier mangle, lader den 
sidstnsvnte sig med Lethed ski& fra & sursii bl. a. ve.d 
sine mprrke Tverfelter ud over Legemet. og ved de stsrkFre 
Tmder .  

Det kan ligeledes nzvnes, a t  Dr. Liitken i sin oven- 

brancliiostegals, and the body fleclted with dark tsansrerse 
patches : also by reason of' differences in its general, 
stxucture, viz. a larger head. stronger teeth, and greater 
depth of body: lience L. w u m a  cannot possibly agree 
witli this species. Profrssor Spencer Bailad having kindly 
sent nie an authentic example of L. verdi i ,  I hare had 
the means of instituting a direct and conclusive comparison. 
between $lie two species. 

Of L. paxillzs, but one individual has as yet been ob- 
tained, total length 3 ~ ; 3 v * m ;  it wjs met with, in rather a 
mutilated condition (having possibly been taken from a 
fish's stomach), off the coast 'of NovaScotia. in 1879. Ac- ~ 

cording to the description given of the species, it may be 
recognhd by the remarkable development of the maxillary 
muscles, givipg them almost the appearance of a venomous 
serpent's. Greatest height of the body slightly exceeding 
one-sixteenth of the totel length ; the jiws incurvating 
to\ixrds each other. Amongst other distinctive features .in 
L. p a z i l l k ,  may be menthned the shortness of the pectorals. 

The L. of the head i 7.00 I 8.34 5.97 
The greatest height 1 

The dist.ofthesnout 

Thedist.ofthesnout 

The dist.ofthe snout , 

I 
I 

of the h d y  , ; , 22.40 

from the iorsal ., . 
I 

from the ventrals . ; ,861 1.10.85 I 6.61 

froin the vent. , . I 3.73 I 4.01 I 3.07 

The dimensions of the body 'in 

5.77 I - * 

I nya'nrds of 

' I  

i 6.04 I - 
I 

3.09 I - 
. oerrallii and 

L. sarsii agreeing, it appears, so closely, these two species 
might by some lje regarded as identical. But, till specimens 
in ' the 'intermedial .stages of devolopment shall hwe been 
discovered, the former may be readily distinguished .from 4 

L. sarsii by the dark transverse spots on the'body, and by . 
the strong teeth. 

It may likewise be observed, that Dr. Liitken, in the. 
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1 1 2 m m  
16 - 

' 5 -  

3.5 - 
22 - 
30 - 

. .  - .  

for, ofte berprrte Afliandling om de & ~ + m d s k e  og island- 
ske Lycoder. *giver, +om en Mulighed, a t .  L. verrillii 
ud&w 'et yngre Trin af L. vddii, eller en anden nm- ' 

strtaende Form. . Til denne Anskuelse har psrvsrende 
.E'orfattei vanskeligt for. a t  Slutte sig p a  Grund. sf den ud- 
prsgede 'anguilliforme .Habitus; der udikerke; L. vm*UG, 
inedens L. vahlii h0rw til. de typiske Former, .hvis Unger 
maa have den sahme . relativf betydelige :Legelnshprjde, som 
f. Ex. . L. frigidus Og L. awaurlcii have i..Unge-Sfadiet. * . 

141mn 
'18 - 

7 -  

. 6 - 
24 - 
39 - 

. Udmaalinger. . 
-- 

7.5 - 
'2.b - 
4.5 - 

8 - 

Totallshgde . . . . . . .. . . 
Hovedets Lsngde . '  . . . . :. . 
Legemets Hprjde over Begndelsen 

af Dotsalen . '.." . . . . . 
Legehets Hprjde . ~vkr  Begyndelsen 

. ..af Analen. , . . . . .. . 
Snudens Afstancl fra Dokalen . 
Snsdens .Afst?nd fra Anus :. . '. ' . 
Halens Lergde (Anus' Afstm,d fra 

Snudens Afstand .fra Ojet . . .: 
0jets  Diameter (Lsngden af Iris) 
Afstanden fra Lindsen til Gjelle- 

laagets Spidse: . ., . . . . . 
.&starid& mellem Lindserpe , i 
Hovedets Hprjdo over 0jnene '. , 

Hovedets Bredde over Kinderne ,. 
'Hovedets Hprjde 'ligo .,bag' Ven- 
. 'tralerne. , ,. . .' . .. . , . 
Afstandon fra Ventrayerne til Anus 
Pectoralens stsrste Lzngde : '. 

Halespidsen) . . . . . . ! !  . . . 

' 9 - 
3 - 
6 - 

.8.b - 

- 
8 

Stat. 

312; 

L12mn 
16 - 

' 5 -  

- 

_ .  

3 9  -' 
'22 - 
30 - 
82 - 
5 -  

3,5 - 
7,s - 
2,3 - 
4,5 7 

8 -  

5. - 
17 - 
10 .- 

. .  

- 
b. 

.stat. 

1'24. 

141mn 
18 - 

7 -  

. G  - 
' 24  - 
39 - 

112 - 
5 .- 
4 -  

' 9 -  
3 -  
6 -  

8,5 - 

7 -  
25 -, 

12 - 

- 
;. Han 
Stat. 

302. 

L9Wn 
25 - 
9 -  

8 -  
41 - 
55 - 

143 - 
8 -  
5 -  

-12 - 
3,s' - 
8,s - 

9,s - 
33 - 

17,s - 

- 

14 - 

LHUII. . 
stat. 

362. 
- .  
? 1 7 m m  
26 - 

10 - 

7,5 - 
39 - 
'54 

.63 - . 
9 -  
5 -  

12 - 
4 -  s -  

1 2  - 

9,5 - 
.33 - 
18 - 

, . Beskrivelse. Le$eqsbggning. Le'gbmet ' er overor- * 

dentli$ langstralit og smdt, alime , ovei- Hovedet og Bugen 
trindere, men forresten s tarkt  ' sammentrykt fra' Siderne. 
Dd Anus er .forholdsmmsi$ lapgt .fremrykket, er det , Iydd- '  
sqelig Halen, det. har faaet denne botydelige' Laengde. 

'Idethele o'r L. murmza den. mest langstrakte 'af alle 
hidtil kjendte' Arter. , Legemets stprrste .Hprjde ved Begn-:% 
delseri ' af Dorsalen indeholdes ' saavel' hos . Ungen, sow de. 
Storre Exomplarer 20-221/2 Gan& i ?l!otalla?ngden ; donne 
Eojd,'aftag'er .yderligere hge over Anps; og pk'T&idtm af 
B'alen' er Forholdet omtimt, som 1 til 36-40. 

' 

dendo, .fladtrykt, og forti1 temmolig bredt, mea ssrdoles 
' tykko og fremfqkkmde Lsbe r  ; dets Bredde over. Kinderne 
er ikke syriderlig stsrre, end*.over Snuden,, men dog '.bety- 
delig' stsiTe, ' end dets starste Hprjde., Overkjaven rager 
'betyheligt from over' Underkjsoven. Hovedet indeh'pldes i 
Totdsngden hos .et YngelJndivid. 7, hos det stprrsto Indi- 
'vid ntosten. 8,4 Gange i ' Totallsongden. . ' 

gjnene ere, p m  Grund af  det 'fladtrykte Hoved, naesten 
g b s k e  opixdvendte ;, . deres Laengdediaineter er, som hos de ' 

. .  

. .  

' ' Hovedet e?. stoft i Forhold til Legekshijden, paafal-. ~ 

memoir frequently alluded to above, on the Greenland and 
Iceland Lycods, states th i t  Z. verriUii possibly' represents . 

, an immature stage of L.' vahlii or some other closelyallied 
species. This view, however, I can' hardly myself share, 
L. vwriUii being so decidedly anguilliform in its habitus, 
whereas. L. vahlii belongs to the typical forms, the young 
of which mpst certainly be characterised by a height of body 
as considerable, for instance, as that of L. frigidus and 
L. anzarkii in the earlier s t q e s  of growth. 

, * measurements. . .  . 

Total length. . . . . . . . 
Length of the head. . .. . . . 
&ight of- the body above origin 

of dorsal . . . . . . . . , 

Height of the body above origin 
of anal. . . . . . . . . . 

Distance of snout from dorsal. . 
Distance of snout from vent . . 
Length of the tail (distance of vent 

from tip of tail). . . . , . 
Dist. of the snout from the eye 
'Diameter of the eye (length of iris) 
Distance from the lens to the ex- 
. tremity of the'opercle . . . 
Distance between tho lenpes , . 
Height of head above the eyes , 

Breadth of head across the cheeks 
Height of the head. immediately 

posterior to tLe ventr&. , , 

Distanc; from ventrals to vent . 
Grates t  length of pectorals . . 

:.Nale.id.Fgm. 

1 98mm12 I 7mm 

i *  
25 - i 86 - 

9 - j  1 0 -  

8 -  
41, - 
55 - 

143 - 
8 -  
5 -  

12 - 
3.8 - 
8.5 - 
14 - 

9.5 - 
33 - 

17.5- 

7.5.- 
39 7 

54 - 
lG3 - 

9 -  . 
5 - .  

12 - 
4 -  
8 -  

12 - 

9.5 - 
33 - 
18 - 

PesuGiption;. Structure of the Body. -. The body is 
' exceedingly. narrow and elongated, a trifle .round&. across 
the head and bolly only; at 'tho' sides very much com- 
p.'.essed. The vent beink far in advhce, it is more pspec- . 
;ally the tail that exhibits tkis very considerable' elongation. . 

L. murama is the ,most elongate in form of all .the 
species yet known. The greatest height of the body'at the 
origin of the horsal, alike .in the 'very. young specimen and 
the maturer examplos; is to  the total length' as 1 to 20- . , 

22.5 ; ' nay,, oimn this heighb' diminiihos immediately above 
the.vent, the proportion .in the middle of the  tail being 
about as 1 to 36L40. 

The head 'large compared . to. the . height of the 
body; remarkably depressed, &d rather bioid anteriorly, 

, with v&y thick I' and prociduous lips ; 'its breadth .'across 
.the cheeks not ' much greater than . .aci.oss the snout,'. 
'though greatly exceeding. its extreme height. ' The wpper 
jaw considerably overlnppin'g .the lower. ' The length 'of, . 
the h o d  in the 'fry-specimen is to the total len@h :as 1 
to 7 ;  in tho largest example, 'as 1' to,'8.4 ... 

The 'cybs, owixig tb  the depressed form of the body, 
directed almost straiglit upwards ; ,their longitudinal.'djameter 

. .  



' 0vrige Arter, storre, end deresHojde, og. indeholdes 4l/?-5 
. Gange i Hovedlshgden. ;Interbrditalr.ummet er ganske smalt, 
men Lindserne store. 

Nsseborene ere enkelte og rmformige';. Tubens Lsngde 

Gjdlestraalerne ere hos denne.Art blot 5 .i Antal; 
Psgudobrandiier ere tilstede ; Gjsllerne ere normale. 

Tsnderne, der ikke mangle paa noget af de'regulsrt 
tan'dbsrende.Ben, ere forholdsvis ,lange og noget cylindriske, 
(dog kortere, end hos L; ~rerdlia]. . . 'I Mellemkjacveli danne 

. de en.  enkelt k k k e  af omtrent 10 T m d e r  paa hver Side ; 
i . Underkjsven findes hos ' de mindre Exemplarer blot .en. 

. enkelt,, hos de stpnTe flere .Rskker. Mindre Tandsamlinger 
findes paa T'omer og paa Palatiribenene. . Rzeekken. $'aa' 

"det sidstnavnte. Ben er ssisdeles kart.'- . 
. ' , .De langs ' Over- og Underkjsven optrsdende store og 

'aabne P.orer 'ere hos i'ngen .anden Art saa distincte, som 
- .  hos denne (maaske, fordi., .disse Individer .samtlige ere .for- 
holdsvis ganske unge). ; ' Iser ere de 5' lings OSerkjsven, 
o g  I de .6, langs Underkjsven ssideles dybe, os sidde i brede, 
skaalformiie Ford.gbninger, svareiide til Capiteterne .i In&& 

. orbitalbenone .og i Underkjaven. P& Hovedets Overside, 
paa ,Gj~llelaagene, samt ' .gh  Nakken h d e s  et stort Antal ' 

'enkeltstaaende; eller i kortere Rskker  . fordelte smaa' Slim- 
. porer; enkelte a< 'disse kunne. sees at ende i ssrdeles korte 

. .  

. .  er nksten lig en halv Lindsediameter, . ' * .  ' 

. 
. .  

b. ' 

Totil L. 
14lVnm 

7.83 

. .  Tuber: 
, .  

- -- 
Hovedets Lsngde . . 
Legemets Hijde. 

Beg. af 

. .  

. .  

, c. 
Total L. 

198mm 

7.92 

c. ' d. * 

23.50 

Totall. 
2 1 lWim 

844 * 

. 2  1 ,YO' 

,29jos , 

5p3 

4,01 . 

' 24.75 

Anus  er lacngere fremrykket, end. hos nogen af de 
0vrige Lycoher; eller med andre Ord, Halepartiet er iussd- 
vanligt Imgt, eog udgjor omkring 3/4 af Totallsengden. 

StraaleanbUet synes hos' denne Art at 
vsre  ssrdeles lidet constant, ligesom 'det Punkt, hvor Dor- 
salen tager sin 'Begyndelsc, kan vBere forholdsvis 'laagere 
hemykket  hos et Inilidid, en$ hos et andet. 

,AntaUet, af SBraalw var h w  de. 4 foreliggende Indi- 
dider fprlgende (i de rerticde Finner ere  Caudalstmaleroe 
medregnede) : . 

Fznnme. 

. 

' Dorsalen . . . . 
Analen.,' . . . . . 
Pectoralerne . . . . 

.a . b. I c., 

I 12mm 1 4 1 m m  1 9 8 m m .  

t97 100 '98 

Totall. 1 Totdl. 1 Totall: 

101 118 104 

'13-14 13-13 17-17 

. 

d. 
Totall: 
2 1 8mm 
-- 

108. 

is-ie 
103 . 

both in this and ili .the other species; is..peater than the 
.vertical, and 'compared. t o '  the length o f .  the head, as ,l. 
to 41/n-5. Interorbital space narrow ; -lenses large. . ' .  

Novtrils' single. and.  tubular. The length ,of the tube 
$most equal: to half, the diameter of the lens. .' 

Branchiostegals in 'this'species 5 oily. . Pseudobranchi= 

The teeth, Siyantini 'on none of 'thd bones regularly 
furnished with. tiem, are comparatively along: (shorter? how- ' 

ever, than 'in L: &erdii)! and somewhat cylindrical.. On 
,'the intermaxillary, they 'constitute a sipgle 'series of :about 
10 teeth on each side; in thelower ja\v,. the' smallek exam& ' 

10s have only 'a single 'rbw, the l y g e ~  several series. Small 
* p a t c ~ e s  of 'teeth occur on' the xomer a i d  the palatine bones'; 

. The large pores disposed. along the. upper, e d  slower 
, jauk are in none, of the other species so .distinct as in this 
(possibly from the specimens being all .of .them relatively 
young ,individuals). * The 5 extending dong.  the upper. 
jaw, and the G along' the lower,. are in particulax exceed- 
inglf deep, . occupying broad, , bowl- shaped depressions 
corresgoncling witli the cavities in the infraorbital b o b s  

On 'the upper surface of the'head, 
on the '.oiiercles, and on the nape, are .a large number .of 
small mucou~ pores, ;either isolated or axringed in short 
roivs, part of. them termihating in exceedingly .short tubes. 

. .  

. .  
present; gills normal. * . .  

. 

, .  

the seriev on. the latter is exceedingly short. , . .  

. and in the lower. jaw: 

. .  
. .  . 

The Total Length' contains 

The length of the, head 
The' height of the bddy 
.' at origin of dorsal . 

' The height. of the body 
a t  origin of anal .. . 

The dist. .of the snout 
. .  from the dorsal . . . 
The ,dist: of, the snout 

from'.the vent. . . . 
Thc:length .oftail (from 

i;e,t' to tip. of tail) , 

a. 
Total G. 

1 1 P'" 

, '  7.00 

22.40 

' 32.00 

5.09 

3.73 

1.36 
. .  

a. . I  

Total L. 
2lF. 

8.34 

21.70 

29.05 

5.56 

' 4.01 

1.33 
. The \rent ,is farther .in qdvance than,  in any 'of the , 

' other Lycods ; hence the caudal .region. is *exceptionally . 
' long, well nigh three-fourths of the total' length. ,. . 

Fins. : - The .number of 'fin-rays in this species would 
sappear' to be an113;thing but constant; tlie point, too, at ,which 
the dorsd commences, lies fahhcr in advaipe in' sonle indi- 

.The, b r a y  formula in' the 4 specimels exai<ined ivas 

viduals than , in  .others. . . : . 

'as .follows (caudal rays included in the.  vertical fins): - I '  

. .  , .  . .  . .  
. . 1 a. . . ' I  b.. 1 '  C . '  I ' d. 

rnLL- ,  T m I T I - .  - .  7 

. .  . .  . 
D~orsal . . . , . . . 

, A n a l  ; ' .  . . . 
Pectorals . . : . . 

104 1 lQ8 ' 

. 98 , 103, 
17-17 i 15-16 



12 1 

Dorsalstraalerne rarierede saaledes i Antal fra 10 1 
-118; fradrages den 0vre Halvdel af Caudalen ined G 
Straaler, bliver den hele Raekke 96-112, et  Straaleantal, 
som blot de aeldre Individer af L. vahlii og L. esmarlii 
haye opnaaet. Hos et af Individeruo (b) ligger Dorsalens 
Begyndelse betydeligt nsrmere hen inod Nakken, end hos 
de andre. Dorsalens stprrste Hprjde or omtrent lig 1/3 af 
LegemshBjden ; dog er Straalernes vir.]ielige Xangde, paa 
Grund af deres skraa Stilling, noget stprrre, eller omtrent 
lig Legemets halve Hprjde, men de kunne neppe nogensinde 
rejses til sin fulde Hprjde. 

Analens Straaler variere i Antal fra 97-103; fra- 
drages den nedre Halrdel af Caudalen, der sandspligvis 
taeller 5 Straaler, bliver Rzkken 92-98, et Antal, son1 
hidtil ikke er fuiidet hos nogen anden Art. 

Pectoralerne ere forholdsvis lange og slanke, noget 
tilspidsede, og have faa Sfraaler. idet Antallet har rist sig 
at variere inellem 13 og 17. . 

Ventralerne ere ligelcdes temiuelig lange (dog kor- 
tere, end 0jets Laengdediameter), og indeholdes i Hored- 
lzngden G-G1/, Gange. Straaleantdlet kan ikke nied Sik- 
kerhed opgives. 

Sk jdbek ld&g.  I Bn Henseende freinbprd Skjad- 
beklxdningen hos Indiriderne af donne Ar t  en herjst mar- 
kelig '\'ariation, nemlig med Hensyn til det Tidspunct, da 
deniie begyiider at udvikle sig under Individernes Vaext. 

. Typ-Exemplaret af denne Art, beskrevet i den. fprrste af 
de forelprbige Beretninger om Nor(.lhavs-Expeditionens Fiske, 
og soin havde en Totall. af 141mm, havde txt Skjaelbeklaed- 
ning pm hele Legemet, medens Hovedet med Nakken, saint 
Finnerne vare n0gne. Af de 3 nyerholdtc Exemplarer fra 
1878 h a d e  den me, en'spdd Unge, intet Spor af Skjal. 
hvad der heller ikke v a r  at vente, da Legeinet endnu. var 
halvt gjennemsigtigt, 06 naesten uden Pigment. Det  2det 
Exemplar, hvis Totallangde er 198mm, stemmer i alle Dele 
overens med Typ-Exemplaret. 06 var, som dette, fuldt skjael- 
bekladt. 

n e t  .allerstprrste Individ derimod, hvis Totalhngde 
er nzsten dobbelt saa stor, som Typ-Exemplarets, nemlig 
2 1 7 m * ,  var, maerkeligt nbk, endnu naesten ganske uden S k j d .  
Blot enkelte S k j d ,  der prjensplig netop befinde sig i Frem- 
brud, kunne opdages henad Halen, men paa hele den for- 
reste Del af Legornet os der ikke Spor af saadanno. 'I alle 

. andre Henseender ere disse .2 stprrste Individer, der begge 
erholdtes paa samine Localitet og ved samnie Lojlighed, 
fuldstrendig overensstemmende. 

. Dot maa sanledcs antages, a t  Skjdboklzdningen baade 
anlregges paa ot forholdsvis sildigt Stadium, og ganske 
uregelinassigt, 110s .enkelte Individer langt sildigere, end hos 
andre. Saafremt man vi1 antage, at Hannorne hos denne 
Art, i Lighed med, h a d  der er paavist hos andreLycoder, 
kunne opnaa en betydeligere Sterrrelse, end Hunnerne, var 
det at vente, at Skjdbeklscdningen anlagdes tidligere hos 
de sidste, end 110s H a n k m e .  Men det strarste, og nscsten 
ganske nprgne Individ er netop en Hun, inedens det noget 
mindre, der er tat skjdbeklsdt, or en Han. 

Den norsko Kordhnvsexpedition. Collott : Fiske. 

The .number of the dorsal rays ranged accordingly 
fiom 101 to 118.. If we deduct the (i rays in the upper 
half of the caudal, the wliole series will contain 99-112, 
a nuinber greater than is met with. in any of the other 
species, save in ma.turer ,examples of L. oalalii. and L. es- 
mud%. One of the specimens (b) ha.s the origin of the 
dorsjl considerably nearer the nape than hare the others. 
The greatest height of the dorsal about equa.ls one-third 
of the 'height of the body; but the true length of the rays. 
owing to their obliquity, - is somewhat greater, or about 
equal 'to half the height of the body. 

If 
we deduct the rays in the lower half of the caudal, pro- 
bably 5, this series will contain 92-98, a bea ter  number 
than' has yet been met with in any other ,species. 

The pectorals arc . cornparatirely long and slender. 
somewhat elongated, and with but few rays, the. nuinber 
hsriiig been found to vary between 18 and 1'7. 

The ventrals are also. rather long (sho&r however 
than the longitudiiial diameter of the eye), being. contained 
from G to 61/2, times in the length of the head. The 
nuinbe: of rays cannot be accurately sta.ted. 

Scales. - I n  oiie respect, the scaled integuinent in 
the specimens of this species exhibited a most remarkable 
vasiation, riz. as to the exact point of time at which i t  begins 
to develop during the growth if the individual. . The typical 
specimen of this:species, described in the f i s t  of the pre- 
liminary reports treating of the fishes collected on .the Ex- 
peditioli, total length 1 4 1 m m ,  hhd the whole body covered 
with scales; the heid, the nape, and the fins were naked. 
Of the 3 individuals ncvly obtained (1878), one, a fry- 
specimen: exhibited no trace of scales! .as was indeed to 
be expected, .t.he .body being still semi-translucent and almost 
colourless. The second emmple! total length 198 mm, agrees 
perfectly with the typical specimen, being: like that, cn- 
tirely scaled. 

' 

The anal. rays range in number from 97 to 103. 

The largest individual, on the contrary, with a total 
length twice as great as that of the typical specimeli (217m1n)! 
was, strange to say, well nigh scaleless. A few scales only, 
and obviously in the first stage of development, could be 
detected along the tail; on the whole of the anterior part 
of the body tliere was i o  tram of 311s. In all other respects, 
these two largest individuals, both . of them ta,ken in' the 
same, locality and at one time, ngree perfectly. 

There is, accordingly, every r e s o u  to infer, that the 
scaled integuivent makes its  appearance at  a cornparatirely 
late stage of growth, and quite irregularly, much earlier 
in some indiriduals than in' others. NOIF assumiug that 
the males of this species, in coinmonSyith what has beed 
shown to .hold good with other Lycods, can attain ' a  
greater size than- the females! the scaled integument would 
naturally develop earlier in the latter than in tbe males. 
But the largest and well nigh naked example, is a female, 
whereas the smaller spcimen, which is densely scaled, is a male. 

10 
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Det vi1 heraf vare indlysende, hvor vanskeligt det er 
efter et enkelt eller nogle faa Individer at fremsmtte sikre 
Artschaxacterer inden denne Slagt, bvorfor Arternes Be- 
grandsning endnu idetliele er i flere Punkter usikker. 

Skjallene ere, som 110s alle skjslbarende Lycoder, 
runde, adskilte, og nedtrykte i Huden, hvidagtige af Farve, 
samt overalt af temmelig lige StBimdse, blot ubetydeligt 
mindre pazl Halen. Langs Ryglinien staa de ubetydeligt 
.tattere, end paa andre Steder af Legemet; dog berme 
Skjallenes Rande intetsteds hinanden. 

Sidelinien. E n  Sidelinie, der er veptral, er tilstede, 
on1 den end blot med Vanskelighed lader sig forfralge i sin 
Helhed. Fra Gjallespaltens 0vre Ende nedlraber i skraa 
Retning indtil e t  kort Stykke bagenfor Anus en REkke 
temmelig tatstaaende, ssrdeles sniaa, Porer, forbundue ind- 
byrdes ved en fin Linie; efterat have naaet ned nssten 
til Grunden af Analfinnen, 1eberRakken langs med denne 
et Stykke ud mod Caudalen, uden at  det med N0jagtighed 
kan angives, hvor den ophrarer. Bfaaske vi1 den hos fuldt 
udvoxede Exemplarer lade sig foffralge lige til Halespidsen. 
Den er tydeligst hos det strarste Individ, hvis Skjslbeklsd- 
ning endnu blot er i sit Frembrud. 

Samtidig kan under gunstig Belysning spores hos et 
Par af Individerne en Rrekke yderst smaa og fjerntstillede 
Porer langs Legemets Midtlinie, men uden at denne.Rsekke 
har Characteren af noben Sidelinie. 

Farve. Farven er ensfarvet lyst graabrun ; Skjallene 
overalt lysere, end Legemets Bundfarve. Nedenfor Midb 
linien er Legemet 110s et  af Indiriderne ubetydeligt lysere, 
end ovenfor deune. Bughinden er gjennemskinnende sort, 
selv hos de sMrste Exemplarer, hvilket i Forbindelse med 
Skjslbeklzdningens Udvikling antyder, at intet af dcni liar 
naaet sin fulde Udvikling. 

. .  
Stmreke. Flere Omshndigheder tyde saaledes hen 

Paa, at intet af Individerne endog tilnzrmelsesvis have 
naaet sin fulde Stai-relse. Vi have i det foregaaende paa- 
vist, at Yngelen af L. frigidus er 'fuldkommen normalt ud- 
viklet og har fuld Pigmentering, som de Udvoxede, med en 
Totallaengde af 37 og 62"", og Arten kan dog opnaa en 
Strarrelse af over 500""; .hos L. esmarlcii, der kan opqaa 
en Strarrelse af over 60Omm, var det samme Tilfddet 110s 
en Unge med en Totallsngde af €31"". 

Da det mindste Exemplar af L. muraena, hvis To- 
- tallangde er 112"", endnu var transparent, og liar fuld- 

kommen Chartracteren af en spsd Yngel, ligesom fremdeles 
Skjaclbeklacdningen hos et  Individ me,d en Totallacngde. af 
817"" endnu blot befandt sig i sit fsrsteFrembrud, er det 
sandsynligt, at man i Fremtiden vi1 lz re  at kjende Arten 
soin en markelig, aalelignende Form af ganske betydelig 
Strarrelse, naar Apparahrne til Dybvapdsfiskes Erhvervelse. 
blive SM fuldkomne, at de ere istand til at ophente saa- 
danne Former, (som det paa Grund af deres Legems- 
bygning maa antages ere ssrdeles hurtige), i sin fuldt ud- 
viklede Tilstand. 

Hence we soe how difficult i t  is from a single speci- 
men, or several individuals even, to work out specificchar- 
acters for this genus; and the limits of its species are 
therefore in many respects as yet uncertain. 

As in all of the scaled Lpcods. the scales are round, 
non-contiguous, and imbedded in the skin, whitish in colour, 
and everywhere nearly equal in magnitude, those on the 
tail *only being a trifle smaller. Down the dorsal line they 
lie a little closer than on the other parts of the body, the 
margins however coming nowhere in contact. 

Lateral Line. - A lateral line (ventral) is present, 
tliough difficult to trace throughout its entire length. From 
the upper extremity of the gill-opening, a series of small. 
and rather closely set, pores. passes obliquely downwards to 
within a shoi-t distance behind the vent; after descending 
nearly to the base of the anal, the series accompanies 
that fin a short distance in the direction of the caudal, 
the exact point a t  \vhich it te'rminates not admitting how- 
ever of being determined. I n  full-gown examples, it will, 
perhaps, be traceable to the tip of the tail. It is most 
distinct in the largest individual, on which the scales are 
just beginning to appear. 

Exclusive of the above. a series of minute pores 
may be discerned, in a good light, in one or two of the 
specimens. extending along the mesial line of the body; 
but this series has not the character of a lateral line. 

. CoZo&. - A uniform light geyish-brown; the scales 
everywhere lighter than the ground-colour of the body. 
Below the mesial line, the Body, in one of the specin&, 
is somewhat lighter than above it. The ventral membrane 
a lustrous black, even in the largest individuals, from which, 
along with the peculiarities of development in the scales, 
we may infer that they have none of them attained 
maturity. 

Size. - Several circumstances, therefore, give reason 
to infer that none of the indivjduals were full-grown. 
We have already shown, that the fry-specimens of L. jkig- 
idus, total length from 37"" to 63"", have all the charac- 
ters of the adult fish, inclukng the coloration, and yet 
the species can attain a length of 500"", and above; this 
was the case, too, with a specimen of L. kwaarkii, with 
a total length of 81"", the extreme length in this species 
being upwards of 600"". 

The smallest example of L. muraxa, total length 
1 1 2 m m ,  being still semi-translucent, and its general appear- 
ance precisely that of a fry-specimen; 'and moreover, the '  
scales in one individual, with a total length of 217 mm, having 
only just commenced developing, - it is not improbable. that 
at some future period the species will be met with as an 
anguilliforin Lzjcodes of very considerable dimensions, when 
the apparatus for the capture of deep-sea fishes shall have 
been so far improved, as .to admit of bringing up such 
forms (which from the structure of their body must be 
assumed to be rapid swimmers) in the find stage of 
development. 



F0de. Det st0rste af de erlioldte Individer var en 
Hun, og liavde umoden Rogn i det eneste Ovarium. Det 
noget mindre. fuldt skjslbeklzdte Individ vm en Han. 

Ventrikelen af dot stsrste Individ indeholdt udeluk- 
* kende Dele af Tlzmnisto libellula, Mandt; det noget mindre 

ligeledes Leminger af Themisto, samt et Individ *af den af 
G. 0. Sars n'ylig beskrevne diminutive Isopode NunRonis- 
czls bicuspis, hvoraf tidligere blot et Par Individer vare 
fundhe. 

Udbredelse. L. wiuraena fordigger .for Tiden i 4 
Individer, alle op tape  fra betydeligt Dyb og iskoldt Vand 
laugt fra Land. Det fsrste erholdtes under Nordhavs-Ex- 
peditionens 2det Togt, i 1877, pas Bankerne udenfor Helge- 
land' i Sorge, saaledes ssndenfor Polarcirkelen ; de ovrige 
fra*Expeditionens sidste To& i 1878, fra Dybderne udenfor 
Becren Eiland og Spitsbergen op til 8 0 0  K, B.. eller i det 
Hele saa lanj$ mod Kord. SOIU hensigtsinzssige Dybvands- 
skrabninger hidtil ere foretagne. 

Gen. Gymnelis, Reinh. ' 

Overs. 18:i2--33, Kgl. D. Vid. Selsk. Nst: Math. Bfh. 6 '  Del, 

Kgl. D. Vid. Selsk. Naturv. Math. Afli. 7 Del, 1). 110 og 131. 

, .  

p. XXI 06 XXII. . 1837. ,,Ckjnr~rehrs" (1632-33). . 

1836. ,,ChJTl171Cli8" (18:38). 

Legem'et lamgsii*akt, aalfornzigt, negent. Side- 
linie tilstede, iildels uiydeldg. Hovedet .ru.ndagi@t, 
nzed lige 1an.p Kjamr .  Finn,egiraalerne blede, ai*- 
ticulerede 09 lclevede; Caudalen utydelig, 09 er udcn 
Overgang Jbrenet ined Dorsalcn 09 Analen. Ven- 
tralernc mangle. Gjcellespnltcrz teininelig trang og 
hejtliggende; Gjcellehinderne ilclce indbydes  sanznzen- 
voxede paa * fIouede/s Underside. T&ndei* i Kim-  
Verne, paa Vomer, og p a n  Palaiinbenene. Gjcelle- 
straalerne 6 : Pscudobranchier tilstede. Svsininebla?i.e 
rhangler ; Appendices pyloricae rudimentwe. 

. .  24. Gymnelis viridis, (Fabr.) 1780. 
PI. IV, ~ i g .  82. 

Ophidittm vir&, Fabr. Fauna Groenl., p. 141 (1780). 
Opltidium unewak, Lacbp. Hist; Nat. Poiss. tom. 2, p. 210 (1800)z. 
Qymnelcta v k d i e ,  Roinh. Overs. 1832-33, Kgl. D. Vid. Selsk. Xat. 

Math. Afh. 0 Del, p. XXI, Kbhvn. 1837 (163243) .  

' 

Allerede under det farste Aars Expedition, i 1870, erholdtos 
. omtrent paa samme Sted et Exemplar af en Lycodes, der ved et Uheld 

blev bortkaetet. Prof. Sara erklrerer, at det utvivlsomt liar tilhert 
samme Art, som ovenfor er benaevnt L. niutaeaa. 

.2 L'an WI de la RBpublique. 

Food etc. - Tlie largest of the specimens was a 
female, with immature ova in the single ovary. The some- 
what smaller! fully scaled individual, was a male. 

The ventricle of the fwa le  contained exclusively 
parts of Tlzenzisto libellula, MandC; that of tlie male coii- 
tained likewise fragments of Thanisto, and also an example 
of the diminutive Isopod Nannoniscus bicuspis, lately described 
by G. 0. Sars, and of which one or two individuals only 
had previously been known. 

Distribution. -- Of'L. mzcrma 4 specimens have been 
obtained up to the.present time. all of which were brought 
up from a considerable depth in the cold area, far from 
land. The first was taken on the second voyage of the 
Expedition, in 1577, on the banks off Helgelmd,1 in Nor- 
way. accordingly south of the Arctic circle ; the remaining 
t h e e  were brought up, on the last cruize, ill 1878. from 
the depths off Beeren Eiland and Spitzbergen! - as far 
north as deep-sea dredging has been undertaken (80O). 

€Sen. Gpnnelis, Reinh. . 
Overs. 1832-33, Kgl. D. r id .  Selsk. Nat. Nath. Afh. (i Del, 

Kgl. D. Vid. Selsk. Nnturv. Math. Afli. 7 Del, 1). 1 1 6  a i d  131. 
1). XXI OR XXII. 1P37. "Gyainrlus" (1P32-33). 

1898. "Ugndis" (1838). 

Body elonyate, anguillifornr, naked: lateral line 
present, but rather indistinct. Head i*ou?adisJL, witlk 
jaws equal in IengtJL. Finlrays soft, articulate, and 
brancJLed: . caudal indistinct, continuous with. the 
dowal and anal. Ventrals want in^^. Gill-openings 
ratlier narrow, and elevated: the branchial inembranes 
non-contiizuous on thc i n j k i o r  surface of tJw head. 
TeetJL i 7 ~  the ,jaws, on the vomer,' and on the pala- 
t ine bones. Branclkiostegals 6 :  pseudobranchice pres- 
ent. Air-bladdw wanting: pyloric appendages rudi- 
mental y. 

24. Gymnelis viridis, (Fsbr.) 1780. 
I PI. IV, fig. 32. 

Opltidiuw viviclt, Fabr. Fauna Graenl., 1). 141 (1780). 
Ophiditrt~r usetnab, LacCp. Hist. Kat. Poiss. tom. 2, p. 260 (1800).0 
Cfymn,reZus vividis, Reiuli. Overs. 1832 -33, Kgl. D. Vid. Selsk. Nat. 

Math. Afli. (i Del, p. XXI, Kbhtii. 1137 (1632-33). 

On the first voyage of the Expedition, (167(i), in the same 
locality about, an example of a Lycpdes had been obtained, which was 
afterwafds unintentionally thrown a m y .  Professor Sars statos it to have 
been unquestionably of tho 8mie species as that here termed L. murmnh.. 

a L'an VIII  de la R6publique. 
10" 
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. ....... 

Belil/yenhed. 

Gymnelis uiridis, Reinh. Kgl. D. 'Vid. Selsk. Nat. Math. Afh. 7 Del, 

C'epobphis ziridia, Kaup, Wieg. Arch. f. Naturg. 1856, 1 .  B., p. 96 (18:)6). 
Gymnelis pictus, Gunth. Cat. Fish.. Brit. Mus. vol. 4 ,  p. 324 (1862). 

p. I l t i  og 131 (1838). 

. 

Diagn,. parven vari&ende; ensfarvet, eller med rund- 
agtige mmke Tverjiilter; la?ags @runden af Dorsalen staa i 
Regelmi 1 eller frere s d e  0jenpletter. Dorsalen begynder 
over Pedoralens bagre 7hxhkdel. Hoveclet indeholdes 6-7 
Ga?ige i Totallmgden. . Stsrretscnz in&l 300'"'". 
M. B. 6. D. 90-100; A. 70-72; C. 8-11; P. 11-13. 

Localit. fra Nordh. - Exped. J a n  Mayen ; Spits- 
bergen. 

. . . . . . . . . .  .. 
Stat. 137. 

Jan Mayen. 
- 

........... .- _ _  .... . . . . . . . . . .  

Dgbde. 263 Favne (481 m). 
~~ - . .  

Yenip. pna  llundeii. - 0,3 O c. 
...................... 
Bunden. GrovtChsogSmaastene. 

Duticna. Jdie Bug. lS77. 
............... .. 

-- ... .. .... .. ........ 

&tal IkZiv. 1 Iiidiv. 
- 

Norokocriie, 
N.V.-Spitsbergen. 

Xf Vcntrikeleii 
- . . -. - - .- -. _. 

.. 

. 

- 

- 

af 

.... ........ - .. . . . .  - ..... .......... 
263  Fathoms (481 "). from tilc \relltricles 

. . . . .  - . . . . . . . . .  

- 0 . 3 0  c. of 
_ . ... ._ .... _- 
Coarse Sand and Shingle. G a d ~  m m ' t w .  

3rd hug. 1877. . .  15th hug. 1878. 
. . . . . . . . . . . . . . . .  . . . . . . . . . .  ... 

*.__ . . . . . . . .  ........... .. __ 
3 Iiidiv. 1 Indiv. 

Gadt1s ,llo~~,k"n. 
... .- -. . . .  

.l:ide, aug. 1P78. 

3 Iiidiv. 
.... -. . . . . . .  

Bemerkninger til Beshivelsen. E n  detailleret Re- 
skrivelse af denne Art er meddelt af Kroyer i 1862 (Na- 
twh. Tidsskr.. 3 Rakke, 1 B. p. 258), hvorfor jeg her blot 
giver e t  Par Beniaerkninger, vedr~rende de foreliggende 
Specimina. . 

Totillangden af det fmste' Exemplar er 76'"'"; heraf 
I udgjorde Hovedets Lsngde limm, og indeholdtes saaledes 

lidt over 6 Gange i .Totallengden; 110s de gvrige erholdte, 
Exemplarer har Forholdet ligget mellekn 5,7 (det sterrste 
Individ) og 7,s (det mhdste). 

Bundfarven var hos Exemplaret fra <Jan Mayen (1877) 
, graagul med talrige (1 7) noget lysere Tverbaand, der vare 
smalere, end det mellemliggende Felt af Bundfarven. I 
Dorsalen stod, som vil sees af Figuren paa P1. IV, Fig. 32, 
3 Pletter, 2 txet sammen noget bagenfor Finnens Udspring, 
og en enkelt omtrent. paa dens Midte. Endskjernt Kroyer 
(Naturh. Tidsskr. 3 R. 1 €3.) opstiller 33 forskjellige Farve- 
varieteter, gaar det forhaandenverende Exemplar ikke ind 
under noget af disse, .hvilket viser denne Arts nssten ube- 
graendsede Varieren. - 

De 3 Exemplarer fra det sidste Aars To@ (1878), 
bleve d e  xdtagne sf Veutrikelen af G@us morrlzua ved 
Norskprerne paa Spitsbergens Nordside. &le ere noget 
angrebne af Ford~jelsen, saaledes, a t  Farvetegningen blot 
paa det ene er for en Del, bibeholdt; Finnerne ere hos alle 
fortarede. Torskene fangedes paa et Dyb af qellem 5 og 
10 Favne. 

Totallangden af 'det mindste af disse Exemplarer er 
78mm, Hovedlaengden 10,(imm, Hos dette og det nsste Exem- 
plar, der begge ere yngre,' ere Kjaeverne relativt langt kor- 
tere, end hos de udvoxede Exemplarer, og naa blot hen 
under Midten af Ojet; Hovedet er ligeledes, relatift steri~e 
i Forllold til Legemet, og' indeholdes blot 2l/:!.Gange i 
Afstanden fra 3nudespidsen til Anus. 

Gyninclis ui?z'dia, R e i d .  Kgl. D: Vid. Sclsk. Yat. Math. Afh. 7-De1, 

Cepolophia siridis, haup, Wiog. Arch. f. Naturg. lK)G, 1 B. p. 9(i (1856). 
Chjninelis pictus, Gunth. Cat. Fish. Brit. Nw. VOI. 4, p. 324 (18G2). 

p. 110 og 131 (1838). 

Diagnosis. - Colour varying; un$wm or u d l z  dark, 
roundish, transverse patches; along the base of the dorsal, as 
u rule one or more black occelli. Dorsal commencing above 
the posterior third of the pectorals. Head contained from 6 
to 7 times it1 the total length. Length reuching 30Omm. 

. &L B. 6 ;  D. 90-100; A. 70-72; C. 8-11; P. 11-13. 

Locality (North Atl. Exped.): - ,Jan Mayen; 
Spitzbergen. 

- ... 

Exact Locality. 
. . . .  - . . . . .  

Dqti i .  
-- - . . . . . . . .  

Z%s1p. ut u0tt0111. 
.. . . . . . . .  

B O t t O l l l .  

Unte.  
-. - . . . . . . .  

Xmr I .  of Specini. 

- I '  I ' Stat. 237. 
. . . . .  - -. . . . . . . . . . . . . . . . . . . . . . .  -. ....... -. ... 

Descriptive Observations. ' - A defniled description 
of this species having been furnished by Kroyer in 1862 
(Naturh. Tidsskrift, 3 Itskke, 1 B. p. 258), I shall con- 

*fine myself to a few .remarks on the specimens obtained 
on the Expedition. 

Total length of the first individual 76'"'"; length of 
.the head being accordingly to the former as 1 to 6 ;  
in the remaining examples, the proportion varies between 
5.7 (the largest individual) and 7.3 (the smallest). 

The ground-colour in the specimen from Jan Mayen 
,(1877) was greyish-yellow, with numerous (1 7) transverse 
bands of a some~vhat lighter shade, and nanower than the 
space between. The dorsal had, as will be seen in the 
figure (Pl. IV, fig. 32), 3 spots: 2 close together, a little 
posterior to the origin of the fin, and 1 about in the middle. 
Kroyer (Naturh. Tidsskr. 3 It. 1 B.) has established 33 
differently coloured varieties ; . but this specimen does not 
agree with any one of them : which shows the almost unlim- 
ited extent to which tho species is found to vary. 

The 3 specimens obtained on the last voyage of the 
Expedition (1878) were all taken from the ventricles of 
Gadus morrhua, captured off the Norsk Islands, on the north 
coast of Spitzbergen. All three are in a partially digested 
state; in one only can a few vestiges of the coloration be 
discerned, the fins are entirely gone in all. The cods were 
taken .at a depth of from 5 to 10 fathoms. 

Total le'ngth of the smallest of these .examples 78'"'"; 
length of the head 10.6'"'". In  this, ' and in the specimen 
next in size, both of them immature, the jaws are relatively 
much shorter than in the full-grown individuals. not reaching 
farther back than under the middle of the eye; the head, 
too, is relatively larger in proportion to the body, being 
contained only2112 times i i  the distance from the point of 
the snout to the vent. 
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Totallsngden af det andet Individ er 80Sn', Hoved- 
laengden 12"". Farven er nbgenlunde vel bibeholdt paa 
Legemets Sider, og viser omtrent 11 brede brunsorte ring- 
formige Tverpletter, der i Midten ere lysere; dette Exem- 
plar svarer 'idethele til den Form, som af Gunther (Cat. 

' Fishes Brit. Mus. vol. IV,  p. 325) opfores som en distinct 
Ar t  .udder Xavn af ' G .  pidus, men som neppe kan ansees 
som skilt fra den typiske G. &idis, hvilket dlerede .Mdm- * .  

gren tidligere har paairist,'(Ofv. Kgl. Vet. Ak. Fbrh. 1864, 
p. 514)'. Af de Kroyer-Reinhqrdt'ske Varieteter gam det 
nsrmest.ind under v a ~ .  y, uden dog' ganske at svwe til 
denne. {Cfr. Naturh; 'I'idsskr. 3 R, 1 B., p. 260, Kbhvn. 
1861-63). . ' 

Totallsngden af det sterrstc Individ er 143"", Iloved- 
.lzngden 25""; Kjmerne naa tilbage. til Bagranden af Bjet.' 
Hovedet indeholdes 2llS. Gange i Afstanden fi*a Snudespid- 
sen til Anus. 

Ligesom hos S,la@~n hjcodm ere Ilorsal: og Anal- 
straalerne leddede, sarut ved Grunden delte ined et  tyde- 
ligt , Mellemrum, hvorimod hver Halvdel senere er sammen- 
haengende. Straaleantallet var hos det storste. Individ : D. 
92; C. P; A. 70. 

I Munden af ,dot sidste Individ fandtes et 'Exemplar 
af Modiolaria ' laevigata, Gray. 

Udbredelse. Er maaske circumpolsr, og "er truffet 
saavol i Berings-Strsdet, som ved Kysterne af det arctiske 
America og Europa. , '  I st~rst  Anta1 er den 'indsamlet ved 
Grprnlands Kyster, livor den synes at m a t t o  henregnes til 
de almindeligste Fiskearter. I 0st-Gronland blev' den af ' 

den engelsk-arctiske .Expedition indsamlet i 1875-76 mod 
Nord lige op til. 8 1 O  62' N. B. , Alletede de svenskc Polar- 
Expeditioner have fund& den, men fwst under det sidste 
Togt (1872) i 'nogen Mzngde, ved Spitsbergen, og den 
g a r  her '  op til de nordligste Punkter, der have vsre't 
undersergte; dorimod er den endnu ikke paasst  paa Ame- 
ricas 0stkyst sondenfor Grernland, eller ved det eusopaiskp 
Confinent. 

* .  

-.;st.cn allc ungo hidivider, optagnc ved Spitsborgcn undc: de 
sidste Expeditioner (18(i4-72), og som opbevares i Itilts-Museum i 
Stockholm, hvor jcK i 1879 vod Prof. S.mitta Velvillie hardc Lojlighod 
at undorspge dem, tilh@rc Formon pictus, idet Legcmct e; tegnet mcd, 
sadelformige Tverbaand; enkelto Individor ere i Midten af Legemet 
llsstcn ganske sortc, og havh blot ovontil Spor af lysero Tver- 
hand.  

Total length of tlie second specinien 80nam;' length of 
tlie liead 121*. The coloration i s  comparatively w6ll re- 
tained on the sides, exhibiting about 11 broad, brownish- 
black, annular transverse spots. lighter in the middle ; this 
specinien. agrees in all essential features with the form re- 
ferred by Gunther (Cat. Fishes Brit. Nus. vol. lT, p. 325) 
to a scparate species, under the nanie of G. pidzcs, but 
which, as already shown by Nalingren (ofv. Kgl. Vet. Ak. 
Fiirli. 1864. p. 514),l can hardly be distinct from the typi- 
cal G. ?riridis. Of thc varieties established by %oyer and 
lteinhardt, it comes nearest to that indicated by v w .  y; but 
even with this forin it does not strictly agree (vide Xaturh. 
Tidsskr. 3 R. 1 B.. p. 260, Kbhvn. 1861-63). 

Total length of the largest individual 143""; length 
of tlic head 26""; jaws reaching back to tlie posterior 
margin of tlie eye; head contained twicO and one-third 
in the distance frbm the point of the snout to the vent. 

As in the genus Lycodm, the dorsal and a n d  rays 
articulated, and distinctly cleft to the base, *the halves, how- 
evwr, being from thence oonnate. Number of fin-rays in the 
largest speciinen: - D. 92; C. 2 ;  A. 70. 

The lmbnientioned individual had in its inouth an 
exaniple of Modiolaria Za?r$g.ata, Gray. 

Distribution. - Possibly circumpolar ; it has been 
met with both in Bohring's Straits and on the shores of 
Arctic Smerica and Europe. The greatest nuinbcr of spec- 
iinens have been collected on the coasts of (;reonland, 
where it would seem to be one of the commonest fishes. 
Off the coast of East Greenland,. it was taken on tho Eng- 
lish Arctic Expedition in 1875-76, as far north as 81O 
52'. The species had previously been met with on the 
Swedish Polar Expeditions; but not, in any great abun- 
dance till 1872, o.ff the coast of Spitzbergon, its' range here 
extending to the most uortherly localities; it has not as yet 
been observed on the eastern c o e t  of America, south of 
Greenland, or on the shores of the European continent. 

Nearly all the young individuals takon off tho coast o Spitz- 
bcrgen on tho latest of the Swodish Expcditious (1804-72), and 
which w c  proscrved in the ltiks Museum at  Stockholm, where, in 
1879, Professor Smitt kindly pormitted ]no to examine them, belong 
to the fonn pichrs, the body being inarkod with saddlo-ahapcd trane. 
versc bands; some of the individuals, howcver, aro almost blaok on 
tho middlo of the body, the upper part ouly exhibiting traces of 
transverse bands. . .  

. .  



Su bord. Anacanth i ni. 

Fam. Gadidae. 

Gen, Gadus, Lin. 
Syst. Nat. ed. 12, tom. 1, p. 435 (1760). 

25. Gadus saida, Lepech. 1774. 

PI. IV, Fig. 33. 

&due d o h ,  Lepech. Nov. Comm. Acad. Sci. Imp. Petrop. tom. 18, 

Gadus aeghjnus, Fabr. (nec. Lin.) Fauna Groenl. No. 100, p. 142 (1780) 
Merlangue polaris, Sab. Suppl. App. Parry's First Voy. p. 211 (1824). 
&dun fabricii,  Richards. Fauna Bor.-Am. vol. 3, p. 245 (1836). 
Gadus polaris, Richards. Fauna Bor.-Am. vol. 3, p, 247 (1836). 
Gadus agilis, Reinh. Kgl. D. Vid. Selsk. Natur. Math. Afh. 7 Del, 

Pollachius pO&r~k, Gill, Proc. Acad. Nat. Sci. .Philad. 1861, App. p. 

Gadus (Bowogadus) saida, Giinth. Cat. Fish. Brit. Mus. vol. 4, p. 337 

Gadw (Boreogadus) fabricii,  Giiuth. Cat. Fish. Brit. MUE. vol. 4, p. 336 

Boreogadus polaris, GiJl, Proc. Acad. Nat. Sci. 6hilad._l863, p. 233 

&dus glacialis, .Peters, 'Ltc D. Nordpo1.-Exy. B. II, p. 172 (Leipz. 1874). 

1774, p. 512, Tab. 5 ,  Fig. 1 (1774). . 

p. 126 (1838). 

48 (1861). 

(1862). 

(1862). . 

(1 863). 

Diagn. Underlcjwen la?ngere, end Overkjceven. En 
maimtABr Slcjcegtraad ti&&. Hove& indelaoldm 4 Oange 
i Totallcmgden; 0jnqne store, indeholdes 3-4,Oamzge i Ho- 
vedkengden. Leg& lungstrakt og slanlct, Haleroden sow 
deb& s f i d .  Caudden dybt k 1 0 f i e t ; - R ~ ~ t ~ e  cldskilte ved et 
tydelid Mellemrzcm. Anus Iz.9ger under lste Straule af 2 h  
Dorsal. Tmdwne smcleles $ne; i OverI4~cevm ere de i 
den yare Rcelcke ubeZydeli$t stsrre, end de 0wt9e Tcender. 
&jadlene cirl~elrumzde, smaa, adskilte. . Sidelinien farcelss, 
ofte bagti1 utydelig, noget scenlcct urndm i2dm Dorsal; imrigt 
ret. Et fremtra?den& &stem af Slirnpory paa Hovedet. 
Farven oventi1 r0dlig graubmn, nedtil sslvhvid; l?innerne 
mere e l h  mindre sol-tagtige. Stsrrelsm indtil 2 2 O m m  (09 
derover). 

I D. l2 (13-14); 2 D. 12-15 (16); 3 . 0 .  19-20 
(17-18, eller 21-23); 1 A. 17 (16 e l b  18); 

2 A. 19-22 (23);  P. 17-18; I? 6. 

Subord.. Anacanthini. 

Fam. Gadidae. 

Gen. .Gadus, Lin. 
SystsNat. ed. 12, tom. 1, p. 435 (176G). 

25. Gadus saida, Lepech. 1774. 

PI. N, fig. 33. 

Gadus mi&, Lepech. Nov. Comm. Acad. SCI. Imp. Petrop. horn. 18, 

Gaduv &@aus, Fab. (nec Liu.) Fauna Gratnl. No. 100, p. 14'2 (1780). 
Nerlangua polaris, Snb. Suppl. App. Parry's First Voy. p. 211 (1824). 
Qadus fabricii,  Richards. Fauna Bor.-Am. vol. 3, p. 245 (1838). 
Gadus polaris, Richards. Fauna Bor.-Am. vol. 3, p. 247 (1836). 
Gadus agilis, Rcinh. Kg1. D. \'id. Selsk. Natur. Math. Afh. 7 Del, 

PoUachius polaris, Gill, Proo. Acad. Nat. Sei, Philad. 18G1, App. p. 

Gadus (Boreogadus) saida, Gunth. Cat. Fish. Brit. Mus. vol. 4, 11. 337 

Gadus (Boreogadus) fabricii,  Giinth. Cat. l"ish. Brit. Mus. vol. 4, p. 336 

Boreogadus po&~zs,  Gill, Proc. Acad. Nat. Sci. Philad. 1863, p. 233 
( 1  803). 

Gadus glacialis, Peters, 2tc D. Nordpo1.-Exp. 13.11, p. 172 (Leipi. 1874). 

1774, p. 512, Tab. 5, Fig. 1 (1774). 

p. '126 (1838). 

48 (1861). 

(1862). 

( I  862). 

Diagnosis: - Tlze lower jaw lolager than the upper, 
and beariny a rudimentary, barbel. Length o j  lgad ' t o  
toial length as 1 to 4; eyes lurge, the diawxder being f r m  
' I 3  to of the length of the head. Body sl&.hder and 
elongated; peduncle o j  tail narrow. Caudal deeply forked; 
the fins separated, a distinct space intervening. The vent 
placed under tlze 1st ray of the 2nd dorsal. Teeth extreme 
ly mirmte; in the upper jaw, those in the outer series 
are a trijie larger thama the other teeth. The scales circu- 
lar, small, .'ad non-co?2tiguous. Lateral line colourless, the 
posterior part oftm indistinct, slightly incliniy under the 
second dorsal. O n  the head, a well-defined system of mucous 
pores. Colour above rdish-brown and peg, under sur- 
fa& of a silvmy white; fins blackish. Length reaching 220 ,,,,,& 
(and above). 

1 D. 12 (13-14); 2 D. 12--/5 (16); 3 D. 19-20 
(17-18 01' 21-23); 1 A. 17 (16 18); 
2 A. 19-22 (23); P. 17-18; V. 6. 
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Stat. 22(i. 

105 Kil. X. 
Beeren Eiland. 

-- .. - 

. .. 

. .  ' 9 
- .. + 1.li" C. 

3rd Aug. 1677. 

1 Indiv. (young). 

- .- . 

-- - .- . . 

Looalit. .*a Nor&.-Exped. Havet mellem Beeren 
Eiland og Spitsbergen, sam't Magdaleno-Bay paa Spits- 
bergen. 

- 
Sorsk Islands, 
Spitzbcrgen. 

Trifling. 
__ 

. . .. __ 
-4 

__  
15th Bug. 1876 

1 Indiv. (young). 
__ .. 

Beliggenlied. 

Dybde. 
-- 

Tmp. paa Bunden 

Datum 

Ada1  Indiv. 

- 

Belpserh 

&at. 226.' 

105 E l .  N. 
Beeren Eiland. 

? 

+ l , ( io  C. 
;%die Aug. 1878. 

1. yngre Indiv. 

--- -- 

- 

- 

I- 

Norsk-@erne, 
Spitsbergcn. 

U betydelig. 
__  

___-. .-- . 
'J 

_. . 

l5de Aug. l87@ 

. 1 Unge. 
1 -- 

Rlagdalenebay , 
N. Spitabergon. 

Ubetydclig. 

17de Aug. 1876. 

72, unge Indiv. 

inger til Synoxiymien. Det kan neppe 
lsngere v m e  Tvivl underkastet, at alle de Former, som 
ere beskrevne under Vavnen'e Q. polaris, (Sab.) 1824,' 
G. fabric%, Richards. 1836, eller G. qilis, Reinh. 1838, 
fra Spitsbergen, Island, Grprnland og andre Punkter af det 
arctiske America, i ,Virkeligheden gaa ind under den af 
'Lopechin i 1774 fra det livide Hav beskrevne Gadus saida, 
hvilket allerede Malmgren i sin Fortegnelse over Spitsber- 
gens' Piskefauna af 1864 liar mtaget for sandsynligtl, og, 
Prof. Smitt har 'udtalt samme Anskuelse i en Meddelelse 
til Vetenskaps-Akademien . i Stockholin i 1876. ,Bistnok 
er Lepechin's okiginale Beskrivelse ingenlunde udtprmmende, 
eller endog synderlig nojagtigz. Men en umiddelbar Sam- 
menligning, som jeg hay kunnet anstillo mellom Exempla- 
ror af G. saida fra Archangel, afgivne til *Universitets- 
Musset af Lieutn. Sandeierg, og de'Individer, som Musset 
i de soneste' Aar modtaget fra .Grprnland, Spitsbergen og 
KovajLja Zml ja ,  liar bestyrket den Antagelse, at de Ale ere 

At Individerne . fra Hvideiavet i Regelen have havt 
morkere Finner, kan vistnok alene tilskrives, at de tilfzl- 
&vis harde en betydeligere Stprrrelse, idet de Individer 
fra de ovrige Locditeter, hvortil jeg har havt Adgang, 
saagodtsoin alle havg vsret  mindre, end halvvoxne. Men 
iprrrigt stemme de alle i sin Skjdbeklsdning, Tandbygning, 
Stillingen af Anus og. i ethvert Punkt af Legemsbygningen 
s a  fuldkoumen overons, at nogen Adskillelse mellem dem - 
som distincte Arter .  ikke er mulig. I Overensstemmelse 
hermed opfprros Arten under dot d d s t e  Lepechin'ske Navn, 

En betydelig Lighed udviser Arten nied don af Petors 
i ,,2te Deutsche Nordpolar-Exp.", B. It, p; 172 (Leipz; 1874) 

identiske. * .  

Gadus saidas. 

. .  

I ofv. Kgl. Vet. Ak. Fijrh. 18(i4, p. X I .  Arton ol>f6ros dog paa 
dottc .Stad under Navnot Uoreogadw polrm'a, (Sab.). 

Det cr saaledos sandsynligvis eftor donne Togning, a t  Gtiinthor 
i Diegnoeen for G, scridu boskrivcr Stillingon af Anus i Cat: Fish. 
Brit. Mus. vol. 4, p. :UT. 

Navnet saida or dapnet af dot Trivialnavn, hvorundcr Arton or 
kjoidt paa dcn russiskc Kyst, og 'da dette utvivlsomt er det samme, 
eom Nordmrendones ,, Sei6' (G,' virens), antydes herved, en ' Ovcrons- 
Stemmelse i dct Ydre mellem disse 2 Artor. D a n e  Lighed or dog 
ikke stGrre, end at Arterno allerodo vod et hurtigt Blik kunne ad- 
skilles, saaledcs ved Skj'a?lbeklsdningon, Legemsbygningen, Stillingen 

' 

af AJ~US, etc. 

Looality (North Atl. Exped.): - The' open sea, 
between' Beeren Eiland and Spitzbergen ; Magdalene Bay,. 
on the coast of Spitzbergen. 

__ 
Exact Lorality. 

Teiicp. at Rotioiii. 

Uatr. 

Ntrntb. of Specitii. 

-. . - - . __  

Stat. Sti(i. 

Nagddene Bay, 
N. Spitzbergen. 

T'rifling. 

-0.2 to -2.10c. 

17th Aug. 1876. 

72 lndiv. (young). 

--1- - 

.- _ _  

Remarks on the Synonymy. - There tan be very 
little reason to  dbubt, that the divers forms occurring on 
the coast of Spltzbergen, Iceland, Greenland, and Arctic 
America, described as G! polaris, (Sab.) 1824; G. fabri- 
hi, Richards., 1836; or G. qilis ,  Reinh. 1838, are . 
identical with Gadus saida, the species diagnosticated by 
Lopechin in 1774, from an example taken in the 'White 
Sea: an assumption supported by Malmgen' in his List 
of Spitzbergen Fishes, published 1864 ; Professor Smitt, 
too, arrived at the same conclusion in 1876, as appeArs 
from his communication to the Swedish Vetenskaps Aka- 
demi. The diagnosis originally furnished by Lepechin 
is doubtless far from complete, and leaves, too, not a 
little to be desired in point of accuracy2; but direct, au- 
toptical comparison between examples of G. saida from 
Archangel, procured for the University Museum by Lieut. 
Sandeberg, and individuals sent to the Museum from Green- 
land, Spitzbergen, and Novaja Zemlja, has still further 
convinced me of the plausibility of this hypothesis. 

The darker colour bf the fins chartrackrising the ma- 
jority of the White Sea specimens, must be unquestionably 
ascribed td  their having been of a larger size, since thein- 
dividuds from other localities that I have had opportunity 
of examining, were a11 of them in more or less early 
stages of growth. For the rest, however, they a g e e  so 
closely, viz. in the arrangement of the scales, in the dental 
charactors, the position of the vent, and every feature 
connected with the structure 'of the body, as to preclude 
the possibility of distinction. Hence the species is classed 
liere with Lopechin's original name, Gadus saida. $. 

This species boars a close reseinblance to c f .  glacial&, 
diagnosticatod by Peters in .'Zweite Deutsche Nordpolar- 

ofv. Kgl. Vet. Ak. Fiirh. 1864, p. 531. Tlie species is referred 
here, howover, to Uorsogudtrci pOh7i8, (Sab.). 

Probably, it was Lepechin's representation from which Qiintlier 
dotermined the position of t h e  vont in his diagnosis of G. sui&, in 
Cat. Fish. Brit. Mus. vol. 4, p. 337. 

* Tho designation sui&, is adopted from tho trivial name by which 
the spocios is known on the Russian coast; and this term being ob- 
viously R corruption of the Noiwegian LLSei'' (G. virene), serves + to 
indicate an cxtcrnal similarity in the two species. The resemblanco, 
howover, is no! greater, but that R glanco will suffice to distinguish 
them: via. by reason of the deviation in the arrangement of the 
scales, the position of the vent, the general structure of the body, CC. 



besherne G. glacialis, opstillet efter et enkelt i 1870 ved 
Sabine-Ben paa Grprnlands 0stkyst erholdt Individ. og det 
er sandsynligt, a t  denne ligeledes gaar ind under G. saida. 

Dette Tndirid havde Taender ogsaa p a  Palatinbenene. 
en Ejendommelighed, der dog mndsynligvis maa opfattes 
som en blot individuel Variation, som ikke kan tillsgges' 
Vsg t  som Artscharaeter. idet den samme Ejendommelighed, 
ifage Dr. Liitkens Underssgelser, nylig er bemsrket und- 
tagelsesris ogsaa hos den aegte Gadus saida. Isvrigt er 

. dette Individ i alle Henseender overensstemmende med den 
sidstnsvnte Art. 

Dr. Giinther har (1862) henfgrt 0. saida under Un- 
derslaegten Bmeogadw,  characteriseret (blandt Arterne med 
Underkjaeven langst) ved, at Taenderne i Overkjaecrens ydre 
Rskke  ere stptrre, end i den indre Rackke (Cat. Fish. crol. 4, 
p. 336). Imidlertid synes denne Character hos G. saida at vs re  
af temmelig underordnet Betydning, da baade Overkjaevens 
Taender samtlige ere ganske smaa. og Forskjellen mellem 
dem saerdeles ringe. 

Beshivelse. Legemsbygnirzg. G. saida udmacrker 
sig fremfor de gvrige europsiske Arhr ved sit langstrakte 
og smaelrre Legeme, den tynde Halerod, der indeholdes 
omtrent 4 Gange i Underkjsvens Lacngde, den langt til- 
bagetrukne Anus, de smaa og runde Skjsl, og red det 
stsrkt udviklede System af Slimporer og Papiller paa Ho- 

. vedet; fremdeles ved den naesten farvelprse og noget bojedc 
Sidelinie, de forholdsvis store 0jne, og ved den dybt kl0f- 
tede Caudal. 

Det  stsrste af de under. Expeditionen erholdte Individer 
har havt en Totallaengde af 203m6m, hvoraf Hovedlsngden 
udgjorde 4 9 m m .  Det mindste Exemplar havde en Total- 
laengde af 65mm, en Hovedlsngde af 1tj,5mm; de 3este In&- 
vider i det store Stiin. der optoges i et enkelt Kast med 
Trawlnettet i Magclalenebay. vare 'Unger, der havde en 
Lengde af 90 til l . lOmm. 

I Totallsngden indeholdes Hovedets Lsngde saaledes 
nzcsten nsjjagtigt 4 Gange, Legemets Hsjde omls. 7 Gange. 
Underkjsven rager tydeligt frem foran Overkjaeven. og ' 
Mundvinkelen naar ikke fuldt hep under 0jets Midte. 

0jnene ere forholdsvis store, . og udgjsre hos Ungerne 
(med en Totall. af 70 '9  omtrent 1/3, hos de aeldre nssten 

af Hovedlmgden. Hos de fsrste er 0jets Diameter 
omtrent af Snudens Lmgde,  110s d d r e  Individer betydeligt 
kortere. 

E n  liden Skjzcgtraad paa Hagen er altid tilstede; hos 
Ungerne er denne dog lidet fremtraedende, men naar hos 
de aeldre en Langde af omtrent ' / I  0jendiameter. 

Tsnderne ere fine, men yderst skarpe, krummede 
indad, og dame en sammenhengende Rackke i Mellemkje- 
Verne og i Underkjsven; indenfor denne kan spores en 
indre Rskke, bestaaende af yderst fine Tacnder. der blot 
fortil ere nogenlunde tydelige. Disse sidstnaevnte Tender 
ere ubetxdeligt lavere, end den ydre Rskkes. 
ledes tandbsrende, medens Palatinbenene ere r e u l a r t  glatte, 
pndtagelsesvis (ifslge Dr. Liitken og Prof, Peters) tand- 
baerende. 

Vomer or lige- . 

Exped.," B. 11. p. 172. and described from one individual, 
taken in 1870, off Sabine fsland, on the east coast of Green- 
land ; G. glacialis, too, must probably be referred to G. saida. 

Tbis exam& had also teeth on the palatine bones, 
a peculiarity of dentition that should probably be regarded 
as a mere individual feature, and to which no weight can 
be attached as a specific character, seeing that the same 
peculiarity. according to the result of Dr. Liitken's exami- 
nation, has been lately observed even in the true Gadus 
saida. For  the rest, the individual in question agrees in 
all respects with that species. 

Dr. Giimither has classed (1862) G. 'saida under the 
sub-genus Boreo.gadus, characterised (amongst the species that 
have the lower ,jaw longer than the upper) by havini the teeth 
in the outer series on the upper jaw larger than those in 
the inner series (Cat. Fish. vol. 4). But this character in G. 
s a i h  would appear to be of minor importance, seeing that 
the whole of the teeth in the upper jaw are exceedingly 
small. and the differcnce between them very trifling. 

General Description. h't&uye of the Body. - This 
species is distinguished from its other congeners in Northern 
Europe as follo\rs : - Body slender, elongated ; peduncle of 
tail slender at the base, which is to the 1ength.of lower jaw 
nearly as 1 to 4; position of vent far behind; scales small, 
circular ; head furnished with a well-developed system of 
mucous pores and papills ; lateral line almost colourless, 
and slightly. bending ; eyes comparatively large ; caudal fin 
deeply forked. 

The largest of the individuals taken on the Espedi- 
tion had a total length of 203"", the length of the head 
being 49mm,  Total length of the smallest example 65mm; 
length of head 16.5"". Most of the individuals in the 
draught brought up with the trawl-net in Magdalene Bay, 
had a total length of from 90mm to 110"". 

Length of head equalling almost exactly 114 of total 
length ; depth of body about Lower jaw projecting per- 
ceptibly beyond upper; angle of mouth reaching back very 
nearly under the middle of .the eye. 

Eyes comparatively largo ; longitudinal diameter, in 
young examples (total .length 70mm), about ; in adults, 
almost of the length of the head. In the former, the 
diameter of the eye nearly corresponds with the length 
of the snout; in mature indi'viduals, i t  is considerably. less. 

A small cirrus on the chin, never wanting; in young 
examples almost rudimentary ; it attains. in adults a length 
about equal to  I/., of the diameter, of the eye. 

Teeth minute, but exceedinkly sharp, curving in iva rds  ; 
on the intermaxillaries and in the lower jaw constituting 
a continuous series ; within this row extends another, com- 
posed of exceedingly minute teeth, distinct in the forep.art 
only; these inner teeth are a trifle shorter than thoso 
forming the exterior series. The vomer likewise dentiferous ; 

' the palatine bones as a rule smooth; exceptionally, how- 
ever, according to Dr. Liitken and Prof. 'Peters, also 
dentiferous. 

8 
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a Anus er forholdais langt tilbagerykket, saaledes, at 

det.er stillet ve:ticalt' enten u.nder den frarste Straale 'af 
2den Dorsal, eller ialfald kun ubetyddligt foran denne. 

' Bmertae. Finnestr&leimes Antal er hos denne Art,' 
' s o m  'hos de ' flcste ovrige Gadidae, saa store 'Variationer 
underkasjet, at det ikke or .'skikket til at afgire bestelrite 
Artscharacterer. Malmgren har i sin ,,Spetsbergens Fisk- 
fauna" (1864) talt S t r d e r n e  ' 110s 8 Individer, og fundet 
A-ntallet a t  vwiere mellem folgende .Tal: . 

1. D.. 12, undertiden 13 ellei 14. 
2 D. 12-15.. 
3 D. 19-20, h,os et enkelt Individ 23. 
1 A. 17, 110s c?t cnkelt Individ 16. 
2 A. 19-'22: 
P. 17-18. 
.Hermed stemner idethele overens Angivelserne 110s 

Fabricius (,)G. aeglejinus", . Eauna Groenl.), og Richardson 
(Merlangus polaris); dog hais, den sidste fundet 16 S t r a l e r  
i 2den Dorsal, og 23 Straxler i 2denAnal. De  Tlpllinger, 
soin jeg -bar ' .foretaget 110s Individer fi'a Sp'itsbergen, Nova~a 
Zemlja og Archangel, hare idethelo ligget iiidenfor de oven- 
for nzvntc Angivelser ; . dog has ' jeg fundet. Tallet i 3die 
.Dors,al a t  '@a, ned '  til 17, 'og i lste Anal a t  gaa ,op 
til '18. . 

Mellemrurnmet rnelleili Ilvei' Finne kr distinct, og 'id& 
liele stmim, end hos de nlerinest staaende Arter. 'Hos  de 
acldre Individer. er dette Mellomruln omtrent ligt en 0jeli- 
diametei, 110s de yngre Individer kortere. . Pectoralerne ere 
spinkle' og tilspidsedc ; 2,den Veritralstraale ender ,i et  kort 
Filanicnt. Caudaleri e; dybt kloftet. ' 

, 8lcjce!Ebekla?d~z?hg. Skjzllene ' ere ' yderst' ' s m k ,  ikke 
imbricate, nwn,cirkelkde,  og have 110s de jeldrc fuldstsn- 
digt fri Bade ,  idet de ere stillede med. it tydeligt Nellem- 
ruin indbyrdes ; hiere, tatstaaende' ere de. hos . Ungerne. . .  

Skjadbeklzdnin@m. 6r jevnt'udbredt over Legemet, og strzk- 
ker sig fremover lige ud pmt.Snudenj ligesom ogsaa Gjslle- 
l<mgene, ' ere skj aclbeklaxl te, 

S idehie  og Sliwaljorw. Sidelinien ex fmvelm, eller 
ubetydeligt lysere, end. Bundfarven ; den strmkkex sig fra 
Gjleliespaltens 0 a e  Ende hen 'til Slutningen af lste Dol*- 
sal, 'hvor den b0jer skraat nodad til Legelnets .Midtlinie, 

er den, is&r i .s in  bagre Del, utydolig. 

* .  . .  

, I  

, som den. nu fdgqr ud til Caiidalen. Hos, y n p e  .Individer. 
, 

'.' . . .  
Saxdoles cliaracteristisk' er det System af Sliniporer, ' 

der hos fi5ske og uskadte Individer danner et'constant og 
regelinmsigt udbredt Net over Hovedet.' Mellem disse 
stprrre Slimporer findes talrigo inindre omstroedo, ligesom 
der ogsaa 'findes enkeltvis, ellor ( p a  et:Sted) en REkke af 
saerdeles korte .Hudtre?ler eller Papiiler, der altid paa 
uskadte Individer rage kjendeligt. lacngere f r k ,  ond Sliin- 
porerne, og ikke syiies at vsro perforeredo,. som disse; 

Skjpmt disse Rsckltei; ere nogot varierende . hos de for- 
skjellige. Individer, lads sig i Regolen med 'Lethed gjen- 
finde folgende som de mest irajnefaldende: . . . 

. '. Paa Hovedots Overside g a r  en lang Rlekke Slimporer 
.f?a Snidespidsen bagover langs den .0vre Rand af 0jet, 

Don norslte'Nordliavsoxp~dition. Collett: Fisko. ' 

. ' .. Pent  coinpasatirely ,far behind, its , position being 
either vertical under ' the first ray '  of 'the 'second dorsal 
fin, or but 'wry slightly, anteriop to 'it. 
' Fins. - The number of fin-rays in this species, ,as 
in most of the other. Gadidi,"varies t b  .so great an ,extent, 
that 'the. fin-ray formula is of hardly any d u e  as a specific 
clpricter.: Mdnigen  gives in his "Spetsbergens Fiskfauna'" 
(1864). the number of fin-rays in 8.individuals; it varied as 
follo\vs: - 

' l . D .  12; in sonie examples 13-14. 

3 'D. 19-20; in one specimen 28. 
1. A.' 17;  in one specinieii 16. . 

P. 17-18. . .. 

*2 D. 12-1.6. . .  
. 

. .  ' 2 A. 19-22. 

lv i th .  these figures 'tlie fin-iq 'forinulE given hy 
Fabricius .([[ G. cegk jk t~ ,"  Fauna Gredl.) and by Richard- 
son (M@anquspolaris), vbry nearly.cbri*espond ;, Richardson, 
ho\vever, observed .lG rays in 'the second ' dorsal, :and 23 
rays in the sc.cond anal.' I n  the .specinkus from 'Spitzber- , 

gen, Kovaja Zeinlja, ahd.hchange1 . exa.&ned ' by iiiyself, 
the iin-ray formula 1iy in ti; majority of.cases. within the 
limits cited above, {he number .of rays in 3 D. having, 

'however, been ns low nS 17: and in 1 'A. as high 3s 1.8: 
The space between the several fins is distinctly defined, 

and as a rule, wider than in its nearest congeners. In 
mature individuals, the width .of' this space about equals the 
diameter of the eye; in yo~i ig  exaluples. it is less. Pecto- 
rals slondcr and. elongnted ; . tlie second 'ventral ray torinin- 
ating in a 'short filament. .. The . .  ckidal fin . .  dkeply forked. 

8cUles. - The scales exceedingly' minute! not imbri- 
cate, but circulm'in firm', and tlie inargins perfectly free' 
. .  in adults, .&tL .a distinct ;pace betireen ; more' closely set in 
young 'indiriduals. The scaling uniform, corering' the whole 
surface of 'the body, and extending forwards over ,the snout ; 
tlie gilLplates, too, covered with scales. 

. . .  &a.t&al Line  and Mtbcous ~wes.  '- Literal line ' 
colourless, or.pek-ips a shad0 lighter than the colour of the  
ground ; it CoinIue'nces at the upper bxtreinity,of the eranchial 
'opening, extending from .tlience to the tkrmiiation of tjx? first 
dorsal, a t  which point. it strikes off' obliquely to the mesid 
line, passing stixight along it to the caudal, Indistinct in young 

The 'system o€ mucous 1)ores is liiglily characteristic, 
extending in h'ealthy individuals over .the surface of ' the 
head, like network. Dispersed between tliese pores, aye nuin-' 
erous smaller ones, together with minute cirri: 01' papillary 
warts, yhich occur eitli,ei* .isolated or ..(in one place) a*- 

. ranged & a regular series, and, in ail perfect specimens, 
,rising perceptibly .higher 'than' the *mucous poies; ' .  unlike 
tho. latte?, they sh,W nb traces of being perforate. 

These series' of pores we found to vary in.different 
individuals ; but, as a rule, the host  conspicuous among them 
,admit. of being determined without niuch difficulty. 

On the head, 'a. .long series, extgnding from the point 
of the snout along the'upper, edge, of the eyes, and ter- 

' indjvidunls, padicularly tl&ouglqut the ' posterior division. 

' .  1 7  
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og standser ved dettes bagre Rand; en kortere Rzkke.  
gam fra Snudespidsen hen under forreste Nasebor til det 
bagre Nasebor, ligesom en anden Rzkke gaar bueforniigt 
unde'r denne hen mod @jets forrestd Rand: 

Paa Kinderne strxkker en Rakke sig fra Snudespid- 
$en langs Overranden af Overkjmen, og bsjer hen under 
@jet. Paa Underkjaren strzkker en Rzkke sig fra Sym- 
physis bagover, og standser i Regelen ved Underkjsrens 
Led. 

' Paa Gjdelaagene gam en Rakke fra Underkjme- 
.leddet hen langs Gjallelaagets Band, og en anden k0rter.e 
nasten parallelt indenfor denne. Mellem begge disse Rzk- 
ker strakker sig en Raekke af omtrent 4 yderst korte, 
hvidagtige Hudtrevler. 

Pad Panden staar en i Regelen 1'-formig (men ofte 
uregelmassig) Samling af Slimporer, og paa Siderne og 
Nakken mindre Grupper, tilligenied enkelte spredte Slim- 
porer og Hudtrerler. . 

Furze. Farven er hos de yngre Individer i levende 
Live mat s0hglindsende, oventil mere rprdig, idet Lege- 
met her er bestrpret med tallrase rpldbrune Punkter, der' paa 
Hovedet staa tsettest ; opbev&rede paa Spiritus blive de lysere 
uden tydelige Pletter, og blot hos enkelte Individer findes 
morkere Skygninger henad Ityggen, ligesom Finnwne hos 
enkelte have tydelige mwke Rande. Bugen er stzrkere 
sralvfarvet. 

B l d r e  Individer ere morkere fasvede; i s m  ere Fin- 
uerne s tzrkt  pigmenterede, og s p e s ,  mar de eye sammen-, 
slaaede, 'nmten sorte i sin yd?; DCL Analerne ere dog 
noget lysere. 

Fsde. De under Nordhivs-Expeditionen erholdte 
Individer . optoges, som det syntes, i de mellemliggende 
Vandlag, men obserreredes ikke umiddelbart i eller ved 
Vaadskorpen, sadedes som tidljgere under andre Expedi- 
tioner. Ved Bn Lejlighed ophentede Trawlen i e t  inkelt 
Kast  72 Stykker, alle Unger, med en jevn Stmrelse 'af 
omkr. 100mm, saaledes at de utvivlsomt p a  stimevis, som 
de ~vr ige  Arter ; men de Dyrelevninger, som fandtes i deres 
Ventrikel, tilhrarte hoiedsagelig (tildels udelukkende) Calanus 
finmarchicus, Gunn., eller. 110s et Individ Themisto libellula, 
. Mandt, blandet med Calmer, smledes pelagiske Former, 
der faxdes i enhver Dybde. 

P a a  Gjzllerne af Qt 3 Individerne snyltede en Lema 
(sf Slagten Haenzobaphes); et  Par andre smaa Snyltekrebs 
vare fzstede til Huden af samme Individ. 

Udbredelse, Under dep Forudsztning, at de oven- 
for nmnte,  under Namene' Merlangus $olar&., Gadzcs f a - ,  
bm'cii, cfadus agilis . og Gadus glacialis opstillede Former 
ere ' identiske med Gadus saida fra Elvidehavet, optrader 
denne Art talrigt i Europas og Americas Polartrakter, og 
lirarer til de Fiske, der ere observerede langst mod Nord. 
Den fzerdes helst mellim Drivisen, 0 6 ,  tilhprrer udelukkende 
den kolde Area. 

minatjng at their posterior margin : a shorter series, extend- 
ing from the point of the snout under the * anterior nostril; 
and another. bending archyise 'beneath the latter to the 
anterior margin of tha eye. 

On the cheeks. a series extending from the point 
of the snout along the superior margin of the uRper jaw, 
passing from thence obliquely under the eye. On the lower 
jaw, a series commencing at  the symphysis, and terminattug 
at  the articulation of the inferior maxillary bone. 

Op the gill-plates, a series extending from tlie arti- 
culation of '  the inferior. maxillary along the margin of .the 
opercle ; and a shorter. inner series running almost parallel 
to the former. Between tliesc two series o f  pores, a row 
of about 4 whitish cirri, exceedingly short. 

On the forehead, too. there is a collection of mucous 
pores, having, as a rule. the shapo of tlie letter V ; and on the 
sides of the head and on the. nape thore occur smaller 
groups, together wit11 a few isolated mucous $ores and 
cutaneous filaments. 

Colour. - Live individuals. comparatively young, dis- 
tinguished 'by a silvery lustre ; upper surface reddish,. being 
freckled with iniiumcrable points of reddish-brown, more 
especially on the head ; speciinens preserved in spirits 
gradually fade. the spots becoming indistinct; darkish 
cloudings down the back arc. ho\vever, observed in a few 
individuals, and tlie margin of the fins, too,. keeps dark 
in some. The abdomen argenteous. 

Mature examples relatively darker, in particular on 
thc fins, which, owing to the pigment 'secreted under the 
skin, have almost the appearance of being bordered with 
black. The anals somewhat lighter. 

Food. - The individuals obtained on tlie*Expedition, 
contrary to the experience of former observers, were taken 
in the intermedial strata of the ocean, having on no occ'a- 
sion been met' with ?t or near the surface. 'In Magdalene 
Bay, 72 individuals. all of them young, the total length 
averaging about 100mm, were brought up together in 
the trawl-net, showing beyond doubt that this sgecies, 
in common with its mngener% moves in shoals; but the 
animal remains found in the ventricles of the specimens 
examined. belonged * chiefly (in somo instances exclusivoly) 
to Calaws jhaarchicus, .or consisted of fragments of The- 
inisto libellula, a h g  with Calani, accordingly pelagic forms, 
occurring at  all depths, from 'the surface to the bottom. 

On the gills of one specimen was found an exainpls 
of a Hmobaphes; two other small parasitic crustaceans had 
attached themselves to the skin of the same individual. 

Distribution. - Assuming * the f o r m  established 
as Mdangus  polaris, Gadus fabicii, Gudw agilis, and 
Gadus glacialis to be . identical with Gaclus saida, inha- 
biting the White Sea, this species is common in the Polar 
tracts of Europe and America, and is one of the fishes 
observed farthest north. It is met with mostly between 
the driftice, its habitat being exclusively confiiied to the 
frigid area. 
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I Europa er den af Parry fundet lige op til 82O 40', 
ovenfor Spitsbergen ; deli. er idethele talrigt udbredt om- 
kring denno 0gruppe, og er observeret stimavis a t  swnine 
om mellem Isstykkerne i Fjordene. F r a  Notaja. Zemlja 
ejer Universitets-Musaet Exeinplarer, indsanilede af en Sacl- 
fanger ved Barentz-0erne under 760 20'. ligesoin den af 
Heuglin i 1871 fandtes noget sydligere, i Matotskin Sharr; 
men den er hidtil ikke fundet ved Fininarkens Kyster. 
Dcriinod er den ssrdeles talrig i det hride Hav, og fangos 
der i stort Antal, 06. bringes tiltorrs i Archangel. Den er 
fremdeles (ifolge Gunther. Cat. Fish. tol. 4, p. 337) erholdt 
ved Island. . . 

Eiidelig er deli mer eller idindrc talrig ved Gronland 
'og i dot arctiske Ainerica, liror den er iagttaget under he 
fleste Expeditioner ; Exeniplarer fra Baffinsbugtoii, der i 
1876 ere lijembragte iil Uiiirersitets-h~us~et af Hvalfange- 
ren C. Brua, ere fuldkornineii over'cnssteinmende ined de 
spitsbergenslre Individer. I Aniericas Polartrakter gam 
den ligesaa lhngt mod Nord. soni i Europa, og er i 1876 
hjeinbragt af den. engelske Polar-Expedition fra Grinnell 
Land, under 82O 27' K. B. 

Gen. Onos, Risso. 
# 

Hist. Nnt. de l'Eur. hf6r. tom 3, p. 214 (1820)'. 

26. Onos reinhardi, (Iir.) Mscr. 1452. 
PI. IV, Fig. 3.1. 

9 Motella argentnta, Reinli. 183:~--30, Kgl. D. Vid. Selsk. Kat. I@th. 

i?foteZla niusteln, Reinli. (nec Liu.) Kgl. D. Vid. Selsk. Nat  Math. Afli. 

.Notella w i n l i n d t i ,  Kr. (en skreven Etiket i hlusreet i Kbhvn., omtr. 

Afli. (i Del, p. CX, Kl)livn. 1837 (1835-3i). 

7 Del, 1). 115 (1838). Udeu Beskr. 

1852). Uden Beskr. 
t CoucAia hvgmtatn, Gunth. Cat. Fish. Brit. Mus. vol. 4,  1). 303 (1802). 
Onoe reidmrdii, Gill, Proc. Acnd. Nat. Sci. Pliilad.'18G3, p. 241 (1803). 

MoteUa reznhavdi, Coll. Forh. Vid. Selsk. Chra. 18i8, So, 14, 1'. 83 
Uden Beskr. 

(1878). 

Diagn. ' 3 Slrj~gtraude (2 vecl Nmseborm, 1 paa 
Hagcn). Snuden tmmeliy Icoi-C, h a y  en Lmigde af omtmi t  
1*IP 0jmcliameter.~ Tceilderne danne $ere R~kker, hvoraf en 
enkelt har la0jere Tcender, end de ovrige. Hovedet indehol- 
des 5 Oay9e' i Totallamgden. lste araale i lste Dorsal 

-t Onos, opstillot af Rism i 1820, liar Prioriteten for dlo te lh ,  der 
f0rst forekommer i 2den Udgave af Cuviers ,,'H&gue Animal", som 
udkom i 1820. Begge Sla?@er have de saniine Arter som Typcr. 

I n  Europe, this species aas taken by Parry, north of 
Spitzbergen (82O 40'); it is abundant in inost localities on 
the shores of that group of islands, and has been obqerved 
in  shoals between the frqnients of ice in the fjords. The 
Vuiversity Museum (Christiania) is in possesion of several 
speciinens, taken off the Barentz Islands, in lat. 760 20' IS. : 
and Heuglin inet with it (in. 1871) a little farther south, 
a t  Matotskin Shxrr; but it h& not as yet been observed 
on the coast of Finmark. In  the White Sea, the species 
is exceedingly abundant, being. captured there in great 
numbers. and SI& for sale to the Archangel market. Ac- 
cording to Giinther, i t  has been met with on the shores 
of Iceland. 

Finally, it is a inore or less corninon fish on the 
shores of Greenland and in the Artic regions of America, 
where it has been observed on most Expeditions. Speciinons 
from Baffin's Bay, presented to the I-niversity Museum by' 
the inaster of a whaler, C. Brim, correspoud in every 
respect with tlie examples obtained froin the coast of Spitz- 
bergen. I n  America. the range of the species extends as 
far north as in Europe, specimens having been taken on 
tlic English Polar Expedition (1876), off Grinnel Land, 
in lat. 82O 27' K. 

Gen. Onos, Risso; 
Hist. Nat. de 1'Eur. hEr. tom. 3, 1'. 214 (1820)'. 

. ,  
26. Onos reinhardi, (Iir.) MS. 1852. 

PI. 117, fig. 34. 

? nrotezla aigetciata, Reinh. Ovprs. 1535-30, Kgl. D. Vid. Selsk. Nat. 

Notella nrscstelu, Reiuh. .Kgl. D. vti'd. Selsk. Nath. Math. Afh. 7 Del, 

Mote& reitt~inrdti, Hr. (from a manuscript label in the Zool.' Nus. 

? Cotcchka n ~ g m t u t a ,  Gunth. Cat. Fish Brit. Xus. vol. 4, p. 303 (1862). 
Onos wiirhardii, Gill, Proc. Acnd. Nat. Sci: Plilad. 18G3, p. 241 (18G3). 

hfatli. Affi. 0 Del, p. CX, Rlilivn. 1837 (1835-30). 

p. 115 (1835). .KO description. 

Copenh. nbout 1 8:12). No description. 

No doscription. 

(1878). 
MoteUa reiirhurdi, Coll. ' F ~ r h .  Vid. Selsk. Chra. 1Ri8, No. 14, 1;. 83 

Diagnosis. - Three. barbels; 2 close to the i~ostl'ilS, 
1 oia the chiii. Smut rather short; its length is to the dia- 
meter of the eye about as I l lp  to l. Teeth aiwanged in 
several rows, thoie in one of the swim being longer than the 
rest. Length of head about one-jfth of total laagth. Pirst 

Onoe, suggested by Risso in 18"15, is entitled to rauk bofore the 
synonym Jfotclln, nppliod foi, the first t h e  in the 2nd Edition of 
Cuvier's ciRitgne Aninzal," published in 1629. Both genera liavo tho 
same species as types. . 

1 7 *  
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kd, kun ubetydeliyt lengere, mad Snudm. Anus ligger 
midt ~nt&rn f i ~ p i d s e n  09 sidste Halehvirvel. A f d a n d m  
f ra  &udsspidsen ti l .  2den Dorsal ilzdeholh 3,3 Gange i 
Totallmyden. Ensfarvet radgraa, ined Skjaqtraadene og 
fiwtlemzes Sp'dser r0de. L m g d e n  incltil 31Smm. 

M. B. 7. D. 64-59;  A. 45-46; P. 22-24; 
K 8 ;  C. 28. . 

Localit. f i q  Nordh. Exped. Havet vestenfor Bee- ' 

ren Eilannd. 

t *  Stat. 312. 

' Beliggeirhed. I 108 Kil. V.' 
Beeren Eiland. 

- 1,2O c. 
Brunt' OK p 0 n t  Ler. 

Temp. paa Bunden. 

Banden. 

Datum. ' I '  22dc 'Juli 1878; 

'2' Indiv. ' ' 

. .  I .. Anta1 Indio. 

. .  
Bemaerkninger til Synonymien. , Donne Art, hroraf 

Nordhavs-Expeditionen erholdt 2 'Individer, , kunde hidti1 
ikke opvise nogen Diagnose, og var ikke'nogensinde bleven be- 

- sk.reven, end~kjont den allerede for omtr.'30 Aar siden erholdt 
det Navn, hvorunder den fremde!es opfores, og under hvil- . 
ket den.  flere:.Gange el;' blevefi omtalt. Henforelsen af 
Nordhavs -Expeditionens Individer under . denne Art har 
derfor blot kunnet gjores efter en' umiddelbar Sammenlig-. 
;ning med Typ-Exemplarerne i Kjobenhavn. ' .  . 

. .  

. ' Allerede i-1823 erholdt MusIcet 'i Kjprbenhavn gjennem 
Holboll nedsendt et 'Exemplar a f  denne. Ar t  fra Gronland,. 

: os senere .erholdtqs yderligere ,3, ligeledes fra Grmland. 
Det  ene af disse, der er. clet storste af alle, indsendtes den 
,24de Mov. 1836'; af de ovrige barel' det ene .Angit.elsen 
26de Aug. 1841, og det sidste e'r sandsynligvis indkommet 

. .  
' .  

. I  ' 

. omtrent . .  samtidigt. , : 

. : Fprrst i 1838 findes et  (det forste) af. disse Individer 
omtalt, nemlig i Beinhardt's '. Fortegaelse over Gronlands 
Fiske (Kgl. D; Vid. Selsk. Xat, Math. Afi: 7.De1,' p. llij), 

. men cr her blot opf01-t iden videre Angivelse som ,,Xotella 
mustela, Lin. Holboll: Godt.habLL. Med Kroyer's B a n d -  
'sk?ift er Reinhardt's Ben@melse paa det naknte holbohke 
Exemplar senexe rettet til IX reinhardti, hvilket Navn" og- 

. ' , s a  er tildelt. .de ~ v r i g e  Individer;. under dette. Navn er 
den ogsaa af Krayer opfort i den haandskrefne Chtalog 
over Musaeets g ~ n l a n d s k e  Fidesamling, men uden a t  han 
nogetsteds h i .  meddelt den nye Arts Qagnose eller Be- 

Den,nsste Gang, &ten findes.omtalt, er i 1857 i 
Reinhardt's (j-un.). :,,Naturhistoriskq Tillsg til Rinks Gron- 
lands .Beskrivelse" (B. 2;.Appendix p.. 25), hvor den 'op: 
fires ' med det af Kroyer. givne Navn uden videre Diagnose 
eller Beskrivelse. . -  Det er ojensplig efter dette Shi f t ,  at 

.Arten i. 1861 omtales af GiU i hans ,,Catal. Fishes East 

. .  skrivelse. . .  . 

. .  

. .  

ray in jirst dorsal siaort, b i q  veiy little longer t i a n  s h u t .  
Vent placed midway bdween 'the point . o j  the snout and the. 
last caudal ve+tebra. Distance ji-ornS snout to second &sal 
is to total length as .1 to .3.3: "Colour a un;,fornz re&&rJa- 
brown; cirri 'and j&oints red. Lwqtla reaching 318 mm. 

. M. B. 7. . 2  D. 54-59;  A. 45-46; P. 22-24; " 

. K  8 ;  C. 28. 

Locality (North Atl. Exped.): - The open sea 
\yest of Beeren Eiland. 

. .  . I  stat. 312. ' 

I ' .  
' EXc1ct Locality. 108 Kil. \V. 

of Beeren Eilnnd, 

Bottom. Brown Br. green Clay. 

?2tli July 187P. . 
. . ~ . . . ~ _ _ _ _ . -  

a:! Iudiv..' I Dntc. ,. 

hrumt. of Specivi. 

Remarks on the Synonymy. .-- This species,. of 
which two esaniples mere obtained on the North Atlantic 
Expedition,' had not previously been ' diagnosticated at  all, 
and never once described, notxithstanding it was given 
the 'name by. which it is. still known,' and under ' which 
it has been repeatedly recorded, upwards, of ,30 years 
ago. Hence the idekfication of the two individuals taken 
on the Expedition' 'necessarily inroly ed' a direct, autoptical 
comparison witb tbe typical specimens preserved in 
Copenhagen. . 
.- . In ' 1823, .tlie Zoological Museuin at Copenhagen 
first ca.me into possession of an example of t~ i i s  species, 
sent from @eerlland by Holboll ; and subsequently three 
.other specimens ive1.e obtained, likewise from (;reenland. 
One of these individuals reaFheil its destination Nov. 
24th 1,836; of the other two, one bears date Aug. 26th 
1841, and the third probably came to hand ;bout the 
same time. 

No one of these' examples was recorded till * 1838, 
when Reinhardt included one of '  them in his List of 
Greenland Fishes (Kgl. .D. Vid. Selsk; Nat. Math. Afh. 
7 Del, p. .115), merely Tecording. i t  however,' yithout, 
further remark, as "JfoteZZu. mr&tela, Lin. Holboll, Godti 
haib." .Reinhasdt's designation €or this specimen was after- 
wards corrected, in' Krayer's handwritin$, to M. reinhardti, 
,and this name also assigned to',the other individuals; with 

too;. Kroyer has classdd tho species in his 
msnutkript Catalogue for the Collection .of Gfeenland fishes, 
but' without' having. anywhere furnished a diagnosis or 
description of the new species. 

The species was' iiext recorded in. 1857, by Itoin- 
, hardt jun., in' his "Naturhistoriske .Tillaeg . .  til Rinks Grprn- 

lands Beskrivelse" (B. 2,. Appendix p. 25), , wh6re i t  , is 
classed, with, the synonym giiren by' Kroyer, no diagnosis. 
or description, ' howver, being annexed. ' It was obviously 
to this work Gill. had recourse in 1861, when rocording 

. .  

. this nam'e, 

. .  

. .  
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Coast North America from Greenl. to Georgia” (Proc. Acad. 
Nat. Sci. Philad. 186 I, Append. p. ’ 48) under. Navnet Mo- 
tella rknhardz, Ks., freindeIees” af sailinie Forfatter . i’ 1863 
i hans :‘Synopsis’ of’ the Sor th  America Gadoid Fishes’’ 
(sammc Tidsskr. f. 1.863, p. 241) under Navn af Oi20s 
rknhurdii, Gill, samt endelig 1873 i den reviderede Crtta- 

’ l o i  af 1861, der er ‘indtnget ’i U. 8. Fish Commission, Re- 
pol% 1871-72, p. 796 (Wash. 1873). 

Gill giver i~v r ig t  ingen andcn Oplysnini: om. Arten, 
end .f&ende Ord, tilf~jede i hans “Synopsis’’ : “Closely 
related to the’ 0. ?nustela, of’ Europe,’ and agreeing in hav- 
ing five barbels, one to each .nostril, and one at  the chin,’’ 
e n  Diagnose, soin det vi1 sees,: er ganske ucirrect. 

Den sidste Gang, Arten findes .omtalt, er i ,1875 .i 
Liitkenls ‘LRevised Catalogue of the Fishes of Greenli.nd” 
(Man. Nat. Hist. etc.. Greenl., prep. for the Arct. ’ Exped. 
of 1875). Den kaldes her Motella reinhadti, Kr., men er, 
ligesom de ovrige i Fortegnelsen opq.ped9 Arter, ikke 
meddelt .I)ii.gnose eller Beskrivclse. ‘ 

. Flero esd de 4, i. Kj6benhavns zoologiske l$usa+m 
opbevarede . (udvo&le) Iddivider, have hidtil ikke vaxet 
fundne. Opdugelsen’ af 2 nye Exemplarer,. de? desuden for 
fqrste Gang optrxde . .  paa det ’europaeiske Qebet, .er derfor 

Endskjint det i@e er i Overenssteminqlse . med Pri- 
oritetslovknes streageste Principer, at . en, Arts Benavnelse 
blot bcgrundes ved et i en Catalog og ptut en Etikette 
.nedsluev$ Navn, b& Arten .dog fremdeles opf~res’ under 
dette hidtil ‘benytteh’ Navn, der ikke. kqn volde nogen For- 

.virring ; dog .lador dette Savn sig ikke me; fuld Sikkerhed.’ 

, 
” 

. .  

ikke uden .Interesse. . . .. 

’ henfprre til det .bestelute Am, 1852. . .  

Imidlertid’ omtder Roinhardt i. en hf s h e  tidligere 
.Meddelclser on1 Gr~nlands ,  F i s h  ’ en anden h t , ’  soin han 
kalder iiotellu argentata, der ~jessynlig uilgjir Ungdoms: 
‘stadict af en af de 3-traadede Moteller (0. reilzhardi,, eller 
.9. ozsis), ,Af M argpztata erholdt Beinhai+t i Aarene 
1831-36 fra Syd-Gr~nland; isar. frg. Julianehaabs District, 
talri6.e Exemplarer, der snmtlige havde e n  j e v n  StsrrdsG . _  

af 2 Tom., 7 Lin., til 2 Tom. 11 Linier. . I Oversigten for 
3F35-36 af Dariske Vidensk. ’ Selskabs Skrifter chasacteri- I 
serer ’ Iteinhardt i i  urg2)ltuta vod dens’ ,,s~lvblanke Farpe, 

, det fofol<elagtiie stumpe Hoved,. og i s m  vbd den fladt ind- 
.skaarne Halefinneb‘. I -1838 ‘giver han, i 7dc Del af samnie 
Selskabs Skrifter, p. 128, yderligere en Del Bemmkninger 
om donne Art, der ointdes so? bFrende BHudtrevter paa’ 

. .Snu‘den; og 1 paa Hagen; Gjzllestraalernes Antal’ vnr 7, 
,. Appendices pyloricae 8 ; Sv~m&bl&.~ manglede. ’ Tydelige ’ 
Forplant4ingsorganol. ,fandtes iklte 1’0s de anbnede Exem- 
plarer. . .  

, .  . .  
Efter den Unde&golso af disso i Kjqbenhams ‘zoolo- 

gisks . Musocum &dnu opbevarede talrige Individer :if’ M. 
urgentata sai.nt af 4 i Berliner- og Wiener-Musxet, i sin 
Tid  senhte af Reinhardt, .som jeg i 1878 o g  1879 hivde 
Auledning til a t  foretago; . fandtes deres Stprrrelss , a t  p r o  
mellem . .  70 og 8Omm,. hvoraf Hovedets Limgde indcholdtes 

. .  

the species in his -‘Catal. Fishes East Coast North Ame- 
rica from Greenl. to Georgia” (Proc. Acsd. Nat. Sci. Philad. 
1861; Append. p. 48), by the name of ilriotellu reinhardi, 
Kr:; also (1863) for his “Synopsis of the North American 
Gadoid Fishes” (same journal for 1863. p. 241). where it 
is termed Onos reinkurdii, Gill; and finally (1873), for the 
rovised Catalogue of 1861, inserted in U. S. Fish Com- 
mission. Report 187 1-72, p. 71Mj (Wash. 1873). 

All .that Gill says about the species is contained in the 
following words iu his Synopsis : - “Closely related to the 
0. nzzcstela of Europe, and agree& in having five barbels, 
one to ~ a c h  nostril. and one at  the chin.” - as will bo 
seen. a diagnosis ab’solutely incorrect. 

* This species was last noticed in Lutken’s **lte&ed 
Catalogue of the Fishes of Greenland” (Man. Xat. Hist. 
‘ etc. Gteenland, prep., .for the Arct. Exped. of 1 875). Hero 
it bears the name of iMotella ~eidiardti, but, like the other 
species enumerqted in the List, without ,being made the 
subject of any diagnosis or  description. 

Otlier individuals, exclusive of the 4 full-grown pre- 
served in the Zodogical Museum, Copenhagen, have not ps 
yet been observed. Hence, this addition to tho extant 
specimens of the species, and moreover from within the 
European limits of its range, cannot but proye of ‘interest. 

I t  is not indeed in strict accordance with the prin- 
ciples determining the riglit of priority, that tlie designation 
of a species should be derived ,solely from a name taken 

. froni a nianuscript €abel or a Catalogue; but it will be 
best to retain the synonyni bitherto employed, seeing that. 
no confusion can arise from So doing; this name, however, 
will hardly admit.of bein$ referfed to the year 1852. 

But Iteinhasdt records i s  one of his earlier coni- 
munications on the fishes of Greenland another spe- 
cies , “Afotella argmztafu,” clearly one of the tliree- 
.bearded species (0. reidiardi or 0. msis) in an early 
stage of growth. Of M. argentata Reinhardt obtained, 
during the period extending: froin 1831 to 1836, from South 
Greenland, chiefly from the distinct of Julianehaab,. numer- 
ous examples, all‘of which averaged in length froin 2 inch. 7 
lines to 2 inch. 11 lines. In the ‘LOversigt” of the Pro- 
ceedings of the “Danske Yidensk. Selskab,” Reinliardt 
cllai-acterisos M. urgentata by its *‘bright silvery hue, ob- 
tuse head, rosemb1igg.tha.t of the trout, and more espec- 
ially by the slightly forked caudal fin.” I n  1838,’ he com- 
municated in Par t  7 .of tlie Proceedings of the said Society, 
1). 128, ’divers supplementary observations on this species, 
which is shtecl to have d cirri on the snout, 2nd 1 on the 
ohin. Brancheostegous rays 7 ; pyloric apppondagos 8 ;’ swim- 
lsling-bladder wmting. 0.11 dissection, no trace of sexual 
ohasactor$ could bo dotected. 

From an examination wliicli I had opportunity of 
makin6 in 1878 and 1879 of numerous specimens of M. ar- 
gmtata still preserved in the *Zoological Museum of Copon- 
hagen. (and of 4 in the Museums of Berlin and Vienna, ori- 
ginally sent by Reinh. sen.), their extreme length may be‘ 
given as averaging between 70mm and $Omm, to which the 

. *  



b--5l/? Gange i Totallsngden; den frsrste Straale i lste 
Dorsal udgjorde 1/3 af Hovedlsngden. Afstandeii mellem 
Snudespidsen og 2den Dorsal indeholdtes omtrent 3,5 Gange 
i Totallaengden. Skjzlbekladningen var endnu ikke fuld- 
standig, idet den paa Legkmets forreste Del mjensynlig 
endnu b l o t  v a r  i F r e m b r u d .  A t  M. argentata blot er 
en Ungform. er i s s r  paa Grund af det sidstiizernteFactum 
~jensynligt, og det ligger vistnok nsrmest at antage den 
for Ungen af 0. reinhardi. Dette Sp~rgsmaal kan ikko 
afgj~res. forend sikre Ungdomsstadier af de 2 nsrstaaende 
Aster, 0. reilzhardi og 0. ensis, blive kjendte. 

Viser det sig altsaa i Fremtiden. a t  Reinhardt's Mo- 
tellu argentata udgjor Ungformen af 0. reinhardi, vi1 Ar- 
tens rette Navn folgelig blive Onos urpxtatus, (Reinh.) 
1838. 

Den ngvnte anden Art, Onos ensis, 'er den, som 0. rein- 
lzurdi i sin udvoxede Stand utvivlsomt staar nsrmest. 0. 
m i s  er ligeledes e n ,  gr0nlandsk Form, og opstilledes af 
Reinhardt (samtidigt med Motella argmtatu) i Overs. 1835 
-3.3 af det oftere nsvnte Selskabs Forhandlinger, 6 Del, 
p. CX, og senere i 7de Del,' p. 116 og 128 (Kblivn. 1837), 
efter 2 Individer, der i noget beskadiget Stand i 1834 vare 
udtagne af T'entrikelen af en Gjstophu cristata ved Omenhk 
(70° N. B.). 

Den af Reinhardt p a  de ovenanforte Steder givne 
korte Charmteristik er dog saa ufuldkommen, at Dr. Giin- 
ther ikke deraf har kunnet .opstille nogen Diagnose, og 
AYten f ides  derfor i 1862 i ham Cat. Fish. Brit. Mus. 
ikke optagen som selvstzmdig Art (vol. 4, p. 366). De 2 
originale Exemplaxer, der endnu opbevares i det zoologiske 
Musaum i Kj~bcnbavn, ere fremdeles, saavidt vides. do 
eneste, som existere, og de have hidtil ikke vaeret Gjenstand 
for n~jagtigere Undersragelse og Beskrivelse. Ingen af h- 
terne liar hidtil varet afbildet. 

Ved den flygtige Gjennemgaaelse af dende og de ov- 
rise narstaaende Former, son jeg ved Dr. Lutkens Vel- 
rillie havde Lejljghed til at faretage i October 1878. viste 
det sig strax, at 0. ensis og 0. reinJmrdi ere fuldkomlnen 
distincte. om end beslsgtede Arter. De  mest i~jnefaldende 
Characterer hos 0. ensis ligge i den staerkt fmlllengede 
lste Straale i Iste'Dorsal, det mindre Hoved, og den sva- 
gere Tandvdming. Totallangden 110s de 2 Individer var 
omtrent 310mm og 392mm.1 * '  . 

Onos ensis, iReinh., 1Wi--30. 
Overs: 1835-30, Kgl. D. j'id. Selsk: Natuk. Math. Afll. '(?Del, . 

p. CX, Kbhvn. 1837 (18:3:)-36). ' . .  
. ' 3 Rkjmgtraade; Iiovkdet indelioldcs omtrcnt 5 a / r  &age i Totulkong- 

clcn. Tan- 
& m e  forholdsvis w a g e  0; ennartede. 
oy Begyndelscn a f  Catgalen. . Afstanden f p a  Sriridespidscn til 2den Dorsal 
indeliolden 3,7 Qangc i Totalhngden. 

lste G&a& i l s t e  Dorsal lang, onitrent a f  Hocedets Lmngde. 
Anun liggcr nlidt nielkm h'rru&qidee;c,. 

, 2 D. 59; A .  25-46; P. 22-2:j. ' .  
Til Snmmenligning kan vedf'0jee f0lgendc Mas1 nf et Pnr om- 

t.rent lige store Individer, af. de 2 Arter! begge fra Musaet i K j ~ b e n -  , 
hdvn .' 

length of the. head bears the proportion of 5-5lI2. 'First 
ray' in first dorsal one-third .of the length of tlie head. 
Distance from point of snout to second dorsal is to total 
length as 1 to 3.5. The scales 'not yet fully developed; 
on the anterior part of the body indeed a l m o s t  i n c i p i -  
en t .  Hence, M. argentata must' represent one of the 
earlier stages of growth, in whioli case it comes nearest 
to 0: reinhardi. This question caiiiiot, however, be de- 
cided until the stages through which the two closely 
related species, 0. reinkardi and 0. msis, pass before 
reaching maturity, have become known. 

Should future researches show that Reinhardt's ill. 
argentata is merely 0. rcin?zardi in an early stage of dev- 
elopment. the name of the species will be Onos argentatus, 
(Reinh.) 1838. 

Onos ensis is unquestionably the species presenting 
the closest resemblance to 0. winlw& in its adult stage 
of development. 0. ozsis is likewise a Greenland form; it 
WRS described by Reinhardt (along with Motella urgen- 
tatu) in Overs. 1835-36, Kgl. ID. T'id. Selsk. Afh. D. 
6, 1). CX, And subsequently in Par t  7. pp. 11G and 128 
(1837), his specimens being two individuals, in a sonic- 
what mutilated ' condition, \vhich had been taken in 1834 
from the stomach of a Cystophora cristatu, near Omenak, 
in lat. 700.K. 

The brief characterisation furnished by Iteinhardt is 
very imperfect however, so much so iiidficd that Dr. Giiiither 
could not elaborate from it a diagnosis; and the species 
figures as undetermined in his -'Cat. Fish. Brit. Mus." (1.01. 
4, p, 366). published 1862. The two original individuals 
still preserved in the Zoologid  Museum in Copenhagen, 
are the only Specimens known to exist, and up to the pres- 
ent time they have not been accurately examined and de- 
scribed. Neither of the species has hitherto been figured. 

The cursory examination of this and the other nearly 
related forms which, thanks to tho kindness oE Dr. Liitken, 
an opportunity was do rded  me of making in October 157.8, 
conclusively proved the specific distinction existing between 
tlie congeneys 0. ~zsis and 0- reidaardi. The most conspicu- 
ous characters in 0. ensis are the produced first ray in 
the first dorsal fin. the small.size of the head. and the feeble 
dentition. Total length in .the two specimens, respectively 

' 3 1 0 m m  and 392ff1m. 

Onoa ensis, (Reinli.) 1 !371--3(i. 
Overs. 183:)-:1(i, Xgl. D. Vid. Selsk. h'&rv..nIRtll. dfll. (i Dol, 

p. CX, Kbhvn. 1 W7. (1 835-:36). 
. ' . . 
raj in  1st Jornal produced, its h 4 t h  cqzcalling that of tlie liead. 

inotct and tlic conisicnceniei!t. of the c a d a l  jin. 
snout to 2nd dorsal'ia to tort1 length ap 1 t o ' 3 . j .  

Three ,barbels; k t lg f l l  of' hcarl i n  to total, hwgtli as 1 to I+Xrst 
Tectk 

The vent placed miJioay betqueen the 
, ! & z n c o  front poini  of 

' coi~i~~urat ivcly  fccblc, and uiufoini. 

' 2  U .  59; A .  $5-$1;; I'. 22-23.. ' .  

For .comparison are appended mensureinelits of two individunls, 
about equnl ill size, of the two species - both specimens prcseisved in 
the Zoological. .i\Iuseiim in Copenhngen. * 
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rcinhardi. - 
Totnl lengtli . . . . . . . . . . . .  lo* 31s"" . 
Lcngtli of head . . . . . . . . .  06 - 
Lcngth of uppor jaw . . . . . . .  30 - 
F ~ o n i  point of snout to coni. of 2nd dorsal 06 - 

Da 0. reiiihurdi sx&x.les bidtil ikkc er hleven be- 
skrevenl incddeles en Bcskrivclse efter de 2 foreliggende 
Exemplarer, livoraf det ene sandsynligvis er fuldroxent, 
sammenholdte mcd de i' Kj~benhavner-Musaet opbevarede 
T yp-Exemplarer. 

Udma8linger. 
a. ' b. 

a;)&hrn 293mm Totall&ngde . . . . . . . . . .  
Hovedcts Lsngde . . . . . . . . .  49 - 59 - 

Snudens Lmgcle . . . . . . . . . .  14 - 15 - 

Legemets H ~ j d e  . . . . . . . . .  40 - 45 - 

0jets Diameter . . . . . . . . .  9 - 11 - 

Hovedets postorbitale Jlel. . . . . .  27 - 34 - 

SnudespidSen til I s h  Dorsal. . . . .  46 - 55 - 
Snudespidsen til 2den Dorsal . , . . ,' 77 - 88 - 
Snudespidsen til Anus . . . . . . . .  117 - 142 - 
Anus til sidste Halclivirvel . , . , , 117 - 130 - 
Anus til Spidsen ai Caudalen . . . .  143 - 159 - 
Anus til Bcgp&lsen nf Caudalen . . , 109 - 113 - 
Halerodens Hgjde . . . . . . . . .  14 - 17 - 
Iiiterorbit.2lruriirnets Bredde . . . . .  11 - 15 - 

TTeritl.Rlernes*Ltengcle . , , . . , , 49 - 49 - 
Lamgden n f  lste Straale i lste Dorsal . 16,:) - 18 - 

Beskrivelse. Legcrnsbygiiing. Legqmet cr langstrakt ; 
dets H ~ j d e .  mar Bugen ikke er slap eller udspilot, or 
nscsten, nien ikke fuldt lig Hovedets Ltengde, og indeliol- 
des oilitrent b"14 Gnnge i Totallxagden. 

Hovedrt er forlioldsvis lidet, mod temmelig jevnt ad'- 
rundet Profil, og strerlie, muskulerse Kinder; dots L ~ n g d e  
udgjor hos 4 Individer 4,8, hos 1 Individ 4j9, hos 1 (det 
mindste) 5,1 af Totallmgdep. 

Underkjzven er lrortore, end Overkjzven ; Mundspalten 
er af niiddels Lmngde, idet Overkjaven strakker sig til- 
bage onitrent ret undor Bagranden af 0 j e t  (eller hos, et 
yngr8' lndivid ikke fuldt saa' langt). 

Ttendcrne ere tilstede i Mellemkjzverne og i Under-- 
kjsven, saint paa Vomer; overalt danno de fler6 R ~ k k ~ r ,  
hvoraf en enkelt r'ager op over de 0vrige; denne Rskke 
sidder i Melleinkjsven forrest, i Underkjsven inderst, paa 
Vomer omtrcnt i Midten. 

don bagre Rand at  dot forrcsto Nzesebor; en tredie Trmd 
findes p m  Hagen., 

Pectoralernes Lzngde . . . . . . .  37 - 44 - 

Snuden har pas liver Side 1 Skjsgtiaad, f z s t d  t i l '  

Gjscllehindens Straaler err3 7 i Antal. 
0jnene ere forhddsvis store, lateraltstilledo ; Lzngde- 

diameteren indeholdek ikke ful& 11/2' Gang i Snudens 

0. ensis. 

310"" 
;I2 - 

'72.5 - 
83 - 

Totallreiigden . . . . . . . . . .  
Hovedots LEengdt? . . . . . . . .  
Overkjlevens LEngdc . . . . . . . .  
Fra Snudcspidsen til Beg. nf 2den Dorsal 
LEengdeii af 1ste Strnalo i lsto Dorsal . 

0. reinlrardi. I 0. ensis. 

0. reiidiardi having accordingly not as yet been diag- 
.nosticated, a description is given here. from a careful examin- 
ation of tlie two specimens obtained. one of which. probably, 
is an adult (compared to the typical examples preserved 
in the Copenhagen Museum). 

Measurements. 

Total length . . . . . . . . . .  
Length of head . . . . . . . . . . .  
Dinnietcr of eye . . . . . . . . . .  
Lellgtll of snout . . . . . . . . .  
Postorbital region of head . . . . .  
'Depth of body . . . . . . . . .  
Prom point of snout to first dorsal . . 
From point of snout to secoud dorsal . 
Froin point of snout to vent . . , . 
Froin vent to last caudal vertebra. . .  
From vent to extremity of caudal . . 
Prom vent to coinineiiceimnt of caudal . 
Depth of tail +t base 
Interorbital space . . . . . . . .  
Length of pectorals . . . . . . . .  

. Length of ventrals . . . . . . . .  
Leiigth of 1st ray in 1st dorsal 

. . . . . . .  

. . .  

a. 
2.54 
49 - 

0 - 
14 - 
fi, - 
40 - 
46 - 
77 - 

117 - 
143 - 
100 - 

14 - 
11 - 
37 - 
40 - 

1G.5 - 

117 - 

General Desoription. Strzcctwe of the Bodg. - 
Body oloiigated; depth, when the abdomen is neither re- 
laxed nor distended, ahnost equal to tho length of the 
head, being to total length' about as 1 to j s i k .  

Head comparatively ' small, the upper profile line 
rounded; cheeks strong and muscular; length of head, in 
4 individuals, is to total length as 1 to 4.8; in 1 individual, 
as 1 to 4.9; in the smallest, as 1. to 5.1. 

Lower jaw shorter than upper; mouth of moderate 
length, the upper jaw extending back\vards almost under 
tho posterior margin of eye (in a younger example not 

b. 

59 - 
11 - 
15 - 
3'4 - 
45 - 
55 - 
88 - 

142 - 
13U - . 
159 - 
113 -. 

17 - 
15 - 
44 - 
49 - . 
18 - 

293 mm 
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Laengde, 'og omtrent 51/,..Gange i Hoyedlangdeii. Inter- 
. .orbitalrummet er forholdsvis smalt, eller ubetydeligt shr.re, 

A s i s  ligger midt inellem Shudespidseu og sidste Hale: 
hvirvel,; Halerodens Hojde' er. .omtrent .lig Snudens Lamgde 
(Hovedets praeorbitale Del). . 

omtrent 'lig Lsengden af Hovedets . postorbitale Del; dens 
ls te  foalzngede Straale , e*' ubetydeligt stsrre, en!, Halerodens 
Hprjdc,"eller Snudens Lsngde, og er nzsten lig 2 Gan'ge' 

2den Dorsal, der. t$ller hos det mindre Exemplar 54, 
hos det stpri-re 59 S&aaler: udspringer i nssten en 0jen- 
diameters A.fsta.nd fra lste Dorsal,' og i eii Afstand fra 
Snudespidsen, der omtrent svarer til Gjccllespaltens Afstand 
fTa' Anus. Den .er omtrent jevnhsj ; dog ere 'de . b a g e  
Straaler noget lzngere, end de for;*este: Afstanden fra 
den sidste Dorsalstrnle til Hvirvelssjlens Ende svaxer', 
omtrent til Afstandin fra' Snudespidsen til. Baganden af 
0 j e t . .  * .  

end Qjendiameteren. . .  
. 

Bnnwne. lste Dorsds Grundlinie el. forholdsvis Iang, , '  

. .  . @jets Diameter. I .  

. .  . .  

. .  . .  
. .  

. .  

' , Analen,. der taller. hos det mindre Exemplar 45, hos 
det stsrre i 6  Straaler, udspringer umiddelbart bag Anus, 
og ophprrw ubetydeligt . foran Verticalen fra Slutningcn af 
l s t e  Dorsal. D,em Bygning og Hqjde er ganske, soin hos' 
.den sidstnsvnte Finrie. I. 

.Pectoralerne 'tklle 22-24 Straaler, ere forholdsvis 
. .  brede, og have de nedre Straaler. kortest ;..deres Laengde er 

.: 

noget ' stprrre; ' end Afstanden fra:@jets forreste ,Band til ; 
Gjdlespalten. I . 

Yentralerne k l l e  8 Straaler; den anden fra oven er 
forlzenget, ' smledes at Finnens stsrste Lccngde omtl-ent bli- 
ver slig Hovedlangden, . hds d e t  rqindre. Exemplar endog. 
s t m e  'end denne. Den 'forste StraaIe er omtrent i/3 s+ 
lang, som .2den: Tilbageslaaet ' naar Finnens Spidse hos' ' 
det yngre Individ. bagenfor Pectoralernes Spidse, og er her ' 

blot en h,alv Finnelzengde fjernet fra Anus.; hos det zldre 
Individ ere Straalerne fol-holdsvis, kortere, naa ikke fuldt 
Pectoralernes Spidse,' og ere nzesten. i en Finnelmgdes 
Afstand fjernede :fra Anus. 

. .  

' ' Caudalen er .  svagt afrqndet, og taeller . omtrent 28 
. lange Straaler: foruden et Anta1 kortere Ststtestrmler paa 

begge Sidei af Itoden. Dens stprrste Lkngde, regnet- f ia  
sidste Halelivirvel, .er omtrent lig ' Lsngden af Hovedets 
postorbitale .Del.' . .  

En fuldstaendig Sidelinie er 
Ailstede, men Porerne ere, .som h'os .alle Moteller, stillede 
med temmelig 'langt Mellemru~n . indbyrdes. Den strzkker 
.si& fra Gjdlespaltens mvre Ralld f n s t  i noget skraa Eetr 
ning opad; men' .bgjer nogilt bag Begj'ndelsen ai' 2deiDor-  * 

sal skraat neda&.inod Legeniets Midtlinie, som. den naar 
. omtrent ret over Begyndelsen af Analen ; herfra fslger den 

hlidtlinien ret ud til Cauda..n'. .Antalllet :if Porer er om-' ' 

trent 27 ; paa Legemets bagre Del eFe Mellemrummene. 
inellem' .disse stprrre, end fortil. . 

Af 'de  Rxkker Slimporer,. soin udbrede sis.over Ho- 

Sideliniefi og ' SlimTorbr. 

. 

, 

nearly as 1 to 11/2, to the leugth 'df the head about. as 1 
to 51iL. Interorbital space but slightly exceeding the diam- 
eter of the' eye. . 

The vent midway ..between the poitit of the snout and 
the last caudal vertebra; :depth of tail at base about equal 
to the .length of the snout (preorbital region 'of the head). 

' fins; -. Base .of first dorsal long, abotit equal in 
length to  the, postorbital region of the head; . the first 
elongated ray slightly, exceed& in length th6 depth': of the 

' tail at .base, or the length of 'the snout, or about equal 
to twice the dia.metcr of .the eye. . 

Second 'dQrsa1.- in .the smaller specimen with 54,' in 
the largei; with ,59 rays - is distant a t  its commencement 
the length of the diameter of the eye froni tht? first, its 
.distance from 'the. point of. tlie snout being abaut .equal to 
that. between the branchial opening and the vent .  'Depth, 
nearly uniform, the posterior rays however slightly .exceed: 
iiig in length those in the anterior p r t  of. the fin; The 
distance from the last dorsal ray to  the termination of the 
vertebral column ' about equal to that between: the snout 
and the posterior margin of, the eye. 
. , The anal - 'in the smaller' example with 45, .in' the 
larger with 46 ra.ys I- commences .immediately behind the 
veit, terminating a little in adrimce of tlie last' ray of 
first dorsal. . Depth and str$cture assin that ,fin: 

. .  

. .  

, 

. .  . 
. .  . .  

' The pectoyals, furnished each with 22-24 rays, , com- 
p.ratively broad ; lower rays 'shortest; length slightly ex- 
ceeding ' the distance from the anterior md,+gin 'of the eye 
to the branchial opening. 

The ventral's furnished. with 8 rays;, second anterior 
ray .elongated,, the length . .of the fin about equalling th'e 
length .of the h a d ;  , in the .smaller yiecinien exceeding it 
even. The second ray longer . I  than the first by' aliout two- 
thirds. Spread backwards: .the tip of the fin,. in the 
younger, specimen, reacliilig beyond . the extremity of the 
pectorals, a t  which point ,it .is removed not more than half 
the length of the fin from .the. vetit; the 1.sys in the 'bldei. 
.individual relatively somewhat shorter, not quite reaching 
the extremity of the pectorals, a h  reinored almost the.' 
length of the. fi,n k o m  the vent. '. ~. 

. The. caudal slightly ,convex, furnished with 28 long 
rays, 'exclusive of a,numb.er "of slioFter rays protending along 
both sides .of the base. Length, measured from the last 
caudal 'dertebra, about equal to that of the postbrbitd . .  
region. of the head. 

Lateral Line aizd alucoUs pores. 2 A laterai line, 
distinct throu&out * its entire length, extends from the upper 
margin of the .&opening,  a t  first someiv]lat obliquely Up- 
wards, but slants off a t  the. comlnencement 'of' tlie second 
dorsal in ttie directi;on of the ' niosial line,. which i t  
meets almost. iminediately aiove the' origin of .$he anal, 
passiq from thence 'straight along the 'said line, .to 
the caudal.' ' Kuinber of pores about 27;  on the posterior 
part of. the body, tlie'. spaces between are .larger tlian. in 
,the anterior region. , 

Of the several series of iqucous,. poros. disposed over 

' . 9  
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b vedet, ere fprlgende de mest iprjnefaldende. E n  Rskke af 
omtrent 9 Porer strzkker sig fra Snudespidsen langs Ran-. 

. den af Orerkjaven ipdtil bagenfor Rlundvinkelcn. Fra den 
sidste af disse Porer stiger verticalt nedad en Rskke finere 
Porer, oftest 4 i Antal, indtil den near0 Rand af Prae- 
operculuni; herfra fortsstter sig en Rskke  af omtrent G 
grovere Porer langs Randen af Praeoperculum bagover og 
bpover, indtil den standser omtrent i Hlpjde med Gjzelle- 
spaltens 0vx-e Ende. Endelig strakke sig langs Underkjsven 
2 naesten parallelle ltskker, den indre med 5 mindrc, den 
ydre ined 3 grovere Porer. Mellem 0jnene dhnne 3 (lige- 
ledes grovere) Porer en forti1 aaben Vinkel. Paa Siderne 
af Panden strzkker sig fra Ojet hen til Gjsllespaltens prvre 
Ende en Irtzkkc af 4 Porer. Iprvrigt findes spredte Porer 
paa l'andeii, ligesom ogsaa Antallet i de normale Rzekker 
viste sig a t  vsre iioget varierendo hos de 2 undersprgte 
Individer. 

Skjalbekladning. Skjzllene ere udbredte over liele 
Legemet. Pan Hovedet strskker Skjslbeklzdningen sig 

. frem indtil inellem 'de bagre Nzesebor, hvorimod selve Snu- 
den or n8gen; paa Roved& Underside er Skjslbeklsdnin- 
gen ligeledes udbredt overalt paa den ubedslrkede Del af 
Gjsllehinden iiidtil selre Spidsen af Underkjsven, der er 
nprgen. Pas Dorsalen og Analen strzkke Skjallerle sig ud 
nnesten lige til Spidsen af Stmnlerne; paa Poctornleiiie 
findes de blot ved Roden. 
. Ir'arve. Farven var i lerende Liye rprdgraa, paa Ho- 
vedet og Bugen gaaende over i.  blaagraat; paa Hovedets 
Underside strzkker denne Farve sig from overalt 1)'t.t Gj jlelle- 
hindens ubedzkkede Dele. Spidsen af Dorsalen, Analen, 
og Caudalen vare smulrt rode; samme Fame havde de 3 
Skjzgtraade, samt den fprrste forkengodo Straale i lste 
Dorsal. Pectoraler 08 Ventraler raie 110s det ene Exem- 
plar i Spidsen rprde, hos det andet. blaalige med lysere Spid- 
ser. Mundhulen var livid. Efterat Individerne have vsret 
opbovarede paa Spiritus, er Farven bleven mere ensfarvet 
rprdgraa overalt ; Hovedets Skjagtraade, saint lste Dorsal- 
straale have tabt sin r0de Farve, hvilket ogsaa. er Tilfsldet 
med Ventralerne og tildels med Pectoralerne. De sidste have 
deriinad faaet lysere Pletter p a  den rprdlige ellcr blaalige 
Bund. 

Skelettet af en liden Fisk, &is Lzngdo var omtrent l0Omm; 
en s0lrglindsende Svsmmeblm-e var dog endnu tilstede, men 
Arten lod sig ikko bestemme, da'Hovedet var nzsten for- 
taret. Desuden fandtes diverse Stykker af Decapoder, som 
det syntes, af Hippolyter. 

Fade. I Ventrikelen af det en8 Individ fandt jeg' 

Det andet Indirid havde Ventrikelen fyldt af The- 
misto libellula, en Amphipode af Hyperidernes Familie, der 
saaledes trzenger ned til en anselig Dybde, skjent den inaa 

'ansees for a t  have sit Hovedtilhold i de hrajere Yandlag;. 
fremdeles en Anonyx, sandsynligvis A. lagena. 

. .  
Udbredelse. Foruden Nordhavs-Expeditionens 2 In- 

divide? fra Havot mellem Spitsbergen og Beeren' Eiland ere, 
Den norske Nordhavsexpedition. Collott : Fiske. 

the surface of the head. the following are the most con- 
'spicuous: - A row. composed of about 9 pores, extending 
from the point of the snout along the margin of the upper 
jaw a little behind the angle of the mouth. Branching 
vertically downwards from the last of these pores, a series 
of about 4 sinaller pores is seen extending to the lower 
margin of the preoperculum; from this point a series of 
about G lmge pores runs along the inargin of the preoper- 
culum, backwards and upwards, terminating in a line with 
tlie upper extremity of the gill-opening. On the lower jaw 
occur two rows almost parallel, the inner composed of 5 
small, the outer of 3 large, pores. Betyeea tlie eyes are 
3 pores (these, too, comparatively large), marking off an 
angular space, open anteriorly. On either side of the fore- 
head, from the eye to the upper'extremity of the branchial 
opening, extends a row of 4 pores. Moreover, isolated 
pores occur on the forehead; and the number in the nor- 
mal series varies somewhat in the 2 individuals examined. 

Scales. - The scales cover the eiitik surface of the 
body. On the head, they extend forwards between the 
posterior nostrils, lo'aving the snout naked; on the under 
surface of the head, they likewise envelop the whole of the 
uncovered por.tion of the branchial meiiibrane, saving the 
extreme point of the lowrr jaw, ~ h i c h  is ii&ed. On tbe dorsal 
'and and ,  the scales extend almost to the points of the rays; 
0; the pectorals, they occur only on the base. 

Colour. - Colour in, lire examples ' reddish-grey, 
changing to bluish-grey on the head and abdomen; the 
latter shade extends, too, over the whole of the uncovered 
portion of the branchial membrane. Tips of dorsal, and, 
and ciudal of a fine red ; this colour likewjse distinguishing 
the barbels and the first elongated ray in first dorsal. Tips 
of pectorals and ventrals in ope example red; in tho other, 
the tips were bluish: Cavity of the mouth white. T h e  
speciinens having been preserved some time in spirits, the 
colour has , changed to a more uniform reddish-grey ; tlie 
barbels and the first dorsal ray have lost their brilliant 
red colour; this is the case too with the ventrals, and, to 
some extent, with the pectorals; in the latter, the reddish 
or bluish ground has become flecked with lighter spots. 

Food. - I n  the'ventricle of one of the individuals 
was the skeletan of a small fish, length about 100""; the 
swimming-bladder, of a silvery lustre, was still present, but 
the head being very nearly digested, there was no means . 
of determining the species; the stomach also contained 
divers fragments of Decapods, . appasently of the genus 
Himolyte. 

The other individual had. the ventricle distendid with 
Themisto libellula, of the family HypwidQ, a species de- 
scending therefore. to a considerable depth, tbougli its true 
liabitat has been held to be exclusively theupper strata of 
the ocean ; ,an Anonyx, probably A. lagena; was also found. 

Distribution. - Exclusive of the two individuals taken 
on tho North Atlantic Expedition between Spitzbergen and 

18 
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Ezart  Locality. 

Depth. 

som tidligere naevnt, blot kjendte 4 udvoxede Individer, der 
alle vare erholdte ved Kysterne af Gr~n land  i Aarene 
melleni 1823 og 1841, og som ere opbevarede i Musaeet 
i Kj~benhavn. 

Nordhavs-Expeditionens nye Individer optoges fra be- 
tydeligt Dyb (mellem 600 og 700 Fame), og fra det iskolde 
Vand. 

Hertil kommer et Anta1 Ungdomsformer (Motella ar- 
gentata, Reinh.), der, efter hvad orenfor. er udviklet, Imed 
hOj Grad af Sandsynlighed t i l h ~ r e  denne Art, og som lige- 
ledes ere erholdte ved Granland i Aarene 1830-1840, og 
hvoraf de fleste opbevares i Muszet i Kjobenhavn, enkelte 
i Musaxme i Berlin og W e n .  

- 
Rast, 

Lofoten (Norway). 

50 Fathoms (! ) lm) .  

27. Onos septemtrionalis, (Coll.) 1874. 
PI. IV, Fig. 35-86. 

Note& septemtrionazis, Coll. Ann. Mag. Nat. H i a t .  Scr. 4,. vol. 15, p. 
82, Nov. 1674. (1674). . 

Diagn. .3 Skjcegtraade (2 paa Nceseborene, 1 paa 
Hayen), s a d  en RQicke af 8 kortere, tildels rudimentwe 
Traade lungs Over l~ben .  0jnene forholdm's smaa, indehol- 
des (hos celdre Individer) 2 Cfange i Sn& L m g d e .  
N&&palten stmkker sig bagover laiagt bagenfor 0jnene. 
Tmderne temnaelig snaaa, af ulige Rorrelse. Hovedet inde- 
holdes ubdydeligt wer 4 Oange i Totallmgden. lste Straale 
i 1ste Dorsal kort, omtrent lig Snudens Lcengde. Anus. lig- 
ger widt mellem fi&pi&m og si&e Analstraale. Side- 
linien synlig, med omtrent 20 store Parer. Farven ensartd 
graabrum. Totallqngden (hos det stmste underssgte Individ) 
173")". 

i i  B. 7. 2 I). 49-62; A. 4-43; P. 15-16; 
'CT. 7; C. 28-30. 

Looalit. i h  Nordh. Exped. Rrast, ved Indlarbet til 
Lofoten (Norge). 

- 
- . -- - 

R ~ s t ,  
Lofotcn (Norge). Beliggen hed. 

Temp. at Bottom. 

Bottom. 

, Date. 

. Numb. of Xpccim. 

' 50 Fame (91"). Dybdc. I 
. + , : io  c. 

' Said. 
-. 

Zith June  1877. 

1 Indiv. (young). 

Temb. paa Btcnden. I + D O  c.. 
Bunden. I Saiidbund. 

2Iide Juni 1877. 

. 1 Unge. 

Dattam. 

Anta1 Indiv. 

. Bem,mrkninger til Synonymien. 0. sqtmtrionalis, 
der opstilledes i 1874 efter 2 Exemplarer fra Norges Vesb 
kyst (det shrs te  med en Totallzengde af omtr. 61/yTomme 

Beeren Eiland, 4 full-grown specimens only are known to 
exist of this species, which, as previously stated, were all 
obtained off the ' coast of Greenland ; they' are preserved 
in the Zoological Museum at Copenhagen. 

Tho individuals last obtained were taken at a con- 
sidctrable depth (6-700 fathoms), and in water of the 
temperature of ice. 

There occur besides a number of forms in theearlier 
stages of growth (Motella argmdata, Reinh.), which, as ex- 
plained above, may be referred with a hiih degree of pro- 
bability to the species in question; the specimens of these, 
too. were taken on the coast of Greenland (1830-1840), 
and are most of them preserved in the Copenhagen Mu- 
seum, some in the Museums of Berlin and Vienna. 

Remarks o n  the Synonymy. - 0. sqtemtrionalis, 
described in 1874, from 2 examples taken on the west coast 
of Norway (ldngth of 'the lmgest about 61/2 inches, or 
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U. Rost, I b. Bodo, 
I Aug. I Bug. ' I  1877. I 1874. 

(eller 173""), har hidtil ikke vmet  kjendt fra andre Punk- 
ter, end fra de.norske Kyster'. Imidlertid har jeg i 1878 
havt Lejlighed til a t  undersoge et Exemplar af denne Art, 
der. under et provisorisb, med Kriiyer's Haandskrift (omtr. 
1852) vedfojot Xavn opbevares i den ponlandske Samling 
i Musaeet i Kbhvn., inen som aldrig hidtil har vsret  omtalt. 

O. Fko,  
July 
1873. 

Beskrivelse. Legemsbygn?bg. Fra alle do mrige 
Arter af denne Slsgt  kan denne kjendes ved sit relativt 
store Hoved med de langk Kjs rer ,  saint ved en Rfekke af 
rudimentsre Sk@gtraade (forudon de normale) langs Over- 
lsben. Jeg &engiver her Artens oprindelige Beskrivelse, 
med de Supplementer, som de senere fundne Exemplarer 
have foranlediget, og giver tillige en ny Aaildning af Typ- 
Exemplwet. 

De Individer, alle fra de norske Kyster, der have 
foreligget til Undersogelse, . h a 6  havt fslgende .Mad og 
Straaleantal : 

Total lengtli . . . . . . . , 69"" 
Length of head.  . . . . ' 16.8 - 
Kumber of rays in 2 D. . : ! 49 - 
Number of rays in A. . , , 43 - 
Number of rays in P. . . , 16 - 

Totdlrsngde . , . , . . . . 69 mm 

Hovedets Lfengde . . . . . l6,8 - 
Straaler i 2den Dorsal . . . 49 - 
Straaler i Analen . . . . . 43 - 
Btraaler i'Pectoralerne . . . 16 - 

100""' 173"" 
24.5 - 42 - 

49 . -  52 - 
41 - ,  43 - 
15 - 16' - 

Legemet er forholdsvis kort og sa 

I. Bodo, 
Bug. 
1874.' 

100 r"" 
24,s - 

49 - 

15 .! 

mentrsi 

41 - 

e. Flor@, 
Juli 
1873. 

173 mm 

42 - 
52 - 
43 - 
16 - 

gt; dets 
'Hojde, der er betpdeligt kortere, end Hovedlaengden, inde- 
holdes omtrent 58/s Gange i Totallangden. 

Anus ligger nasten nojagtigt midt inellem Underkjs- 
'vens Spidse og Slutningen af Analen. Haleroden har en. 
Hojde, der er lig Interorbitalrudmets Bredde, og indehol- 
des nmten 3 Gang, i Overkjavens Lsngde: . ' ' 

Hovedet er stort, s t s rk t  fladtrykt ovenfra og nedon- 
fra, og med tykke, muskulose Kinder; dets Lsngde. indehol- 
des ubetydeligt over 4' Gange i Totallzengden. Underkjs- 
ren er kortere, end Ovorkjsven. 

Mundspalteri or serdeles vid, og storre, end lios nogen 
anden Art, idet  .den, i s m  hos de storro Exemplarer, strock- 
ker sig bagover lnngt forbi 0jet. Laengdon af Overkjzcvon 
er neinlig lig, Hovedets postorbitale Del, saledes.  a t  Snu- 
dens LEengde er ikke ubetydeligt mindre, end 'Afstanden 
fra 0 je t  til Mundvinkelen. 

T m d e r  ere tilstede' i Kjoeverne og pna Vomer.' I 
Kjoevor~~c. danne do flere R~klrer,  inen disso ero af ulige 
Storrolse, idet i Ovekkjawen den ydre Rrikkes. Trsnder ere 
de s t~ r s t e ,  og s t s rk t  indadkrummede, medons der i Under- 
kjsyen sidde, flere grovere Tander (der her idetholo eie 
storre, end Overkjbreus), i de; indro Rzkke.. Paa. For- 
siden af T'omor findes et halvcirkelformigt B a n d  af finere 
Tsnder. . 

. 
. 

Ann. Mag. Xat. =et. Sec 4, vol. 16, p. 82 (1874); ,,Norges 
Fiske", Tillregshefte til Forh. Vid. Selsk. Chra. 1874, p. 117, Tab. 2; 
Forh.'Vid. Selsk. Ch?. 1878, No. 4, p. 20. 
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0jnene ere forholdsvis smaa, og, paaGrund af Hove- 
dets fladtrykte Form, temmelig staerkt opadvendte ; de inae- 
holdes hos storre Individer 2 Gange i Snudens Langde, 
og omtrent 7lI2Gange iHovedlaengden. Hos de y n g e  ere 
0jnene. forholdsvis storre ; hos Nordhavs-Expeditionens In- 
divid, der har en Totallaengde af blot 6gmm, er 0jets 
Lengdediameter ikke langt fra lig Snudelaengden, ~g inde- 
holdes blot 5 Gange i Hovedets Lzngde. Interorbital- 

arummet er forholdsvis bredt, og indeholdes 11/2 Gang i 
0jets  H~jdediameter. 

Skjaegtraadene oventil ere 2 lange, og en he1 Raekke 
kortere langs Orerlzeben. D e  f0rste sidde, som szdvanligt, 
ved den bagre Rand af det forreste Pa r  Nasebor. De  
sidste ere 8 i Antal, hvoraf de yderste ere ganske rudimen- 
tzcre ; aet mellemste Par ere de lsngste, uden dog at opnaa 
en Laengde af en IZljendiameter., Paa Hagen findes en 
enkelt, lang Traad. 

Gjaellespalten er saerdeles vid ; Gjaellehindens Strader  
ere 7 i Antal. 

finnerne. lste Dorsal er kort; dens Grundlinie er 
omtrent lig Afstanden fra Snudespidsen til 0jets bagre 
Rand; dens forste forlaengede Straale har samme Lsngde, 
som Finnens halve Grundlinie, eller 2 Gange Sjets Dia- 
meter. Den begynder ubetydeligt foran Pectoralernes Rod, 
og ender ret over Begyndelsen af samme Finners ydre 
Trediedel. 

2den Dorsal, der Mller 49-52 Straaler, udspringer 
lige bag lste i en Afstand fra Snudespidsen; der er ube- 
tydeligt laengere, end Afstanden fra Anus til Kjevernes 
bagre Kant. Den er nasten j evnh~ j  overalt, og slutter i 
omtrent en Bjendiameters Afstand fra Caudalens Rod. 
Dens starste H0jde er omtrent lig Grundlinien af lste 
Dorsal. 

Analen, der hller 41-43 Straaler, udspringer umid- 
delbaxt bag Anus, og ophsrer, sou  hos de fleste Arter. 
ubetydeligt fOr sidste Straale af 2den 'Dorsal. Dens Hrajde 
er naesten lig 2den Dorsals Hojde. 

Pectoralerne, der have 15-1G Straaler, ere brede, 
korte og afrundede, idet deres Lsngde neppe er storre, end 

Ventralerne taelle 7 (ikke 8) Straaler, 08 have *den 
2den Straale noget forlaenget, lsngst hos de yngre Indivi- 
der, hvor .den naar forbi Pectoralernes Spidse ; hos dB 
aeldre er Spidsen fjernet naesterl en Finnelsngde fra Anus, 
og naar ikke Pectoralerne's Spihse. .Den farste og sidste 
Straale ere enkelto, hvorimod de avrige ere k l~vede  til 
Grund.en. 

Caudalen tceller 28-30 Straaler, og er noget afrundet, 
skjont H j ~ r n e r n e  ere tydeligt fkemtrsdende. 

Skjcelbeklcedning. Skjsllene ere smaa og fastsiddende, 
samt beklade hele Legemet lige ud paa Snuden, saavelsom 
Grunden af Finnerne ; mindst skjaelbeklaedte ere Ventralerne. 
Eos Kordhavs-Expeditionens Individ, hvis Totallsngde blot 
0r er Snuden og Hovedets Sider endnu nergne, lige- 
som Skjzelbeklsdningen endpu ikke er fremkommet paa 

. Underkjaevens. 

Eyes rather small, and directed, from the depressed 
form of the head, considerably upwards; the diameter, in 
comparatively large individuals, is to the length of the snout 
as 1 to 2, and to the length of the'head about as 1 to 7lIp. 
I n  young individuals, the eyes are relatively larger; in the 
specimen taken on the Expedition, total length not more 
than 69 mm, the longitudinal diameter of the eye very nearly 
equals the length of thesnout, and is to the length of the 
head as 1 to 5 only. Interorbital space comparatively wide, 
being to the vertical diameter of the eye as 1 to 11/2. 

Of the cini  on the upper jaw, 2 are long, and a 
whole series of shorter (pmtly rudimentary) barbels extends 
along the upper lip ; the former placed as usual a t  the poste- 
rior margin of t6e foremost pair of nostrils; the latter 
are 8 in nunlber, the outormost quite rudimentary, .the 
medial pair longest, their length, however, not equalling 
the diameter of the eye. One long barbule on the 
chin. 

BsancGal opening exceedingly wiae ; brancheostegous 
rays 7. 

fins. - First dorsal short, length about equalling 
the distance from the point of the snout to the posteiior 
margin of the eye; the first elongated ray equal in length 
to  half the fin, or to  twice the &meter of the eye. It 
commences a little in' advance of the pectorals. terminat- 
ing immediately.abov0 the exterior third of that fin. 

Second dossal, furnished with from 49 to 52 rays, 
commencing immediately posteripr to the first, at a dis- 
tance .from the point of the snout slightly exceeding. the 
distance from the vent to the posterior edge of the jaws. 
Depth nearly uniform throughout. The fin terminates a t  a 
distance about equal to the diameter of the eye from the 
base of the citudal. Greatest depth about equal to length 
of basal line of first dorsal. 

The anal, furnished with from 41 to 43 rays, com- 
meuces immediately posterior to the vent, terminating, as 
in most of the species, a little before the last r a j  of the 
2nd dorsal. 

The pectorals, which hqve from 15 to .16 rays, are 
broad, short, and rounded; length hardly exceeding that 
of lower jaw. 

The ventrals, furnished with 7 (not 8) rays, have the. 
2nd ray somewhat .produced; i t  is longest .in young indi- 
viduals, the point reaching beyond the extremity of the 
pectorals. In  comparatively old individuals, the extrem- 
ity is djstant almost the length of thee fin from the vent, 
and does not reach the extremity of the pectorals. The 
first and last rays are simple, the rest cleft to the base, 

The. caudal, furnished with from 28 to 30 rays, slightly 
convex, the angles however distinctly perceptible. 

Scales. - Scdcs small, and firmly' attached to the 
skin; extending over the whole svrface of the body out 
upon the snout, and also along the base of the fins; ven- 
trals furnished with fewest scales. I n  the specimen taken 
on the Expedition, total length not more than 6gmm, the 
snout and the sides of the head are as yet naked, a6d the 

Depth nearly equal to that.of 2nd dorsal. 
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Finnerne; hos et noget s ldre  Individ, med en Totallsngde 
af 100mm, ere Skjzcllene blevne synlige paa Grunden af Cau- 
dalen, medens de Ovrige Finner endnu ere nggne. 

Sidelihie. Sidelinien er ikke ovoralt tydelig, isar 
paa Legemets mellemste og bagre Del; den bestaar af en 
Rd&e  af omtrent 20 Porer, der med forholdsvis lange 
Mellemrum strakke sig fra Gjzellespaltens prvre Rand hen 
under, lste Dorsal, men b0je ved de fsrste Straaler af 
2den Dorsal (7de Pore) ned mod Legemets Midtlinie, som 
de nu fdge ud mod Caudalen. 

Farve. Donne er mgrkt graabrun ?den Pletter. blot 
ubetydeligt lysere paa Undersiden; Iris er blaasort, Mund- 
hulen hvid. Yngre Individer have forholdsvis lysere Far- 
ver oventil. 

Udbredelse. 0. sqtewdrionalis er en nordisk, maaske 
arctisk Art, hvoraf 3 Individer (med onTotal1zeng.de af 69 
til 173 "") hidtil foreligge fra Norges Kyster, foruden 1 fra 
Gronland. De  norske Individer ere alle optagne fra det. 
noget grundere Vand (20-50 Favne); det mindste af dem 
var det, der erholdtes under Nordhavs-Expeditionen ved 
Rprst, den yderste af Lofotprerne (661/y0 N. B.). Den syd- 
li$ste Localitet, Fl01-0 udenfor Sondfjord, ligger under 

Det grsnlandske Individ, der opbevares i Universitets- 
Musset i Kjprbenhavn, har en Totall. ;if omtr. 170"". Det 
er sandsynligvis allerede i Aarene omkring 1840 indsendt 
til det nzvnte Musaum fra Gronland; en nojere Angivelse 
af Localiteten findes ikke. 

61'/s0 N. B. 

Fsm. Pleuronectidae. 

Gen. Platysomatichthys, Bleek. 
Versl. Msd. Ron. Akad. Wet. Arnsterd. D. 13, p. 426 (1862). 

Bqjrevendt. Tcenderne stadce,  omtrent hge ud- 
vzWede p a a  begge Bider; i Overkjceyen danne de 2, 
i Underlkjmm 1 2Zcelcke. Vomerin- 09, Palatintcen- 
der mangle. Mundaabningen vid; Overkjceven gaar 
tilbage til &?jets Bagrand, De nedre Svaelgtcender 
dannc? en enkelt Rhlclce. Analtorn inangler. Side- 
linien ncesten ret. Caudalen indslcaaren. Slcjcellene 
smaa 09 glatte. BlinczSiden stcerlct musculm. 

scales have not begun to develop on the fins; in another 
individual, total length loomm, the scales are perceptible 
along the base of the caudal, the other fins being still 
naked. 

Lateral Line. - Lateral line not everywhere distinct ; 
more especially , however, on the medid and posterior 
parts of the body. It is composed of a series of about 
20 pores, and extends, with 'comparatively wide interstices, 
from the upper mmgin of the branchial aperture beneath 
the base of the first dorsal, but strikes off obliquely at  the 
f i s t  rays of the second dorsal (7th pore) to the mesial line, 
passing from thence straight along i t  to the caudal. 

Colour. - A uniform greyish-brown, without spots, 
somewhat lighter on the under surface; irides bluish- 
black; cavity of the mouth white. Young individuals com- 
paratively lighter . 

. 

Distribution. - 0. sq tmdrhzah,  is a northern, 
possibly an A-rctic species, of which only 3 examples ( t o k  
length ranging from 6gmtn to 173"") have as yet been ob- 
tained from the Norwegian coast, and 1 from Qreen- 
land. The Norwegian specimens were all taken in com- 
paratively shallow water (20-50 fathoms), the smallest 
being that obtained on the North Atlantic Expedition, off 
Lofoten, in lat. 66llY0 N.; the most southerly locality, 
Flor0, on the coast of Ssndfjord, is in 1at. 6i1/,0 N. 

The Greenland specimen, preserved in the University 
Museum, Copenhagen, has a total length of about 170mm; 
i t  was probably sent to, the Museum from Greenland, cer- 
tainly not later than 1840; the exact locality is not given. 

. 

Frtm. Pleuronectide. 

Gen, Platysomatichthys, Bleek. 
Versl: Mod. Kon. Akad. Wok Amatcrd.' D. 13, p. 416 (1802). 

Body dextral. Teeth strong, nearly q u a l  in 
development on both sides; in the upper ,jaw 2 
series, in the lower 1; vomerine and palatine teeth 
wanting. Mouth wide, maxillary reaching back to the 
posterior margin of the eye. The  lower pharyngeal 
teeth forming a single row. Preanal spine absent. 
Lateral line nearly straight. Caudal $n emarginate. 
Scales small and smooth'. T&e blind side very mus-x 
cular. 



28. Platysomatichthys hippoglossoides, (Walb.) 1792. 

Pleutonectes cynoglossus, Fabr. (nec Lin.) Fauns Groenl. Yo. 1 16, p. 
163 (1780). 

Pkuroneetcs bippogloseoidee, N‘alb. Art. .Gen. Pisc. Pars J Z ,  p. 1 13 
( 1  7q2). 

P&uroiiectee pinguis, Fabr. Kgl. D. Vi’d. Sclsk. Nnt. Math. Afh.  1 D., 
1). 43 (1824). 

H@poglosaus pinguis, Reinh. Kgl. D. Vid. Selsk.’ Nat. Math. Afh. 7 
D., p. 116 11838). 

Reinhardtius hippogloaaoides, Gill, Proc. Acad. Nat. Sci. Philad. 1x61 , 
App. p. 50 ( l R ( i 1 ) .  

Pkztysoniatichthys pinglis, Bleeker, Versl. Med. Kon. Akad. Wet. Am- 
sterd. D. 13, p. 42(i (1PG2). 

Hippoglosewr groenlandicus, Giinth. Cat. Fish. Brit. Mus. vol. 4 ,  p. 404 

Phtysoniatichthys hippoglossoides, Goode (tr. BCRII, Bull. &e. Iqst. V O ~ .  

( 1 P02). 

11, p. 7 (1879). 

’ . .Exact Locality. 

DcptR. 

T e ~ l p .  at Bottom. 

Bottom. 

Date. 
-. -~ 

Diagn. Dd 0 w e  Oje ligger i Profilrandsa, og er 
halvt opadvendt. Dorsal- og Analstraiderne ere alle udelte. 
Legemds B j d e  indeholcles 3lIy, Hovedets Lrnng.de 4 Oange 
i T o t a l h g d e n .  Dorsalens Afstand f ra  Caudalen er s t m e ,  
end Halerodens Hbjde. Leg& skjcelbeklcedt indtil .meUem 
0jnene; Finwne tcet skjcelbeklcedte. Interorbitalrummd 

$adt. Ensfarvet mprkt gT& e ~ e r  g u ~ r u n ;  Blindsiden, der 
er ligesaa muslml0s, som 0 j e n s i h ,  er kun ubdydeligt lysere, 
end denne. 

D. 92-102; A. 71-75; I? 6; P. 14-15; C. 20. 

6tut .  266. 

2.16 Kil. SIV. Beeren Eiland. 

447 ,Fathoms (817m). . 

- 0.80 c. 
Greyish green Clay. 

6th July 1678. 

v-- ____ 
- ... ... -- - 

Localit. fra Nordh. Exped. Havet mellem Hainmer- 
fest og’ Beeren Eiland. 

Stut. 28G. 

Datum. 

Anta1 Individer. 

Ueliggeahcd. ’ I 215 Kil. SV..Beeren Eiland. 

cite Juli 18i8. 

1 yngre Indiv. 

Dybde. I 447 Favne (517m). 

Temp. paa  Bunden. I - 0,8O C. 

Bunden. I Graagmnt Ler. 

28. Platysomatichthys hippoglossoides, (Walb.) 1792. 

PIeraroncctes cynoglossus, Fabr. (neo Lin.) Fauna Grad.  No. 118, p. 

Pleuronectcs 1iippoglossoides, Walb. Art. Geu. Pisc. Pnrs 111, p. 1 16 

‘Pleuvonectes piiiguk, Fabr. Kgl. 1). Vid. Selsk. Nat. h t h .  Afh. 1 D., 

H@pogZoseua pinguis, Reinh. Kgl: D. Vid. Selsk. Nat. Math. Af i .  7 D., 

Reinhardtiua hippoglossoides, Gill, Proc. Ac. Kat. Sci. Philad. le61 , App. 

Platywtnaticilthys pinguis, Blecker, Versl. Med. Kon. Akad. Wet. Am- 

Hippoylossus grudandicua, Giinth. Cat. Fish. Brit. Mus. vol. 4 ,  p. 404 

Pkztysoniatichtliys hippoglossoides, Goode & Bean, Bull. Ess. Inst. V O ~ .  

103 (1780). 

(1 792). 

p. 4d (1824). 

p. 116 (lS38),* 

p. 50 (1861). 

sterd. D. 13, p. 42(i (1802). 

(1 862). I 

11, p. 7 (1679): 

Diagnosis. - T h e  upper eye on the marginal line, 
directed half upwards. Dorsal and anal rays simple. The  
d q t h  of the 6ody is to total length as 1 to 3l/ ,  ‘the length of 
the head as 1 to 4. Distance of dorsal f i n  f rom caudal 
greater than the depth of the tail at base. Scales extending 
between the eyess;. the fins closely scaled. liaterorbital space 
f a t .  Coloour a darlc greyish- or yellowish-lrrown; the blind 
side, which is almost as muscular as the upper, only a 

D. 92-102; A. 71-76; V. 6 ;  P. 14-15; C. 20. 
shade lighter. 

Locality (North. Atl. Exped): - The open sea, 
between Hammerfest and Beeren Eiland. 

__ h-unib. of specip.  I 1 Indiv. (young). 

Remarks on the Synonymy. - This species, albeit 
in a comparative sense not very closely related to m y  other 
form of the genus, distinguished as i t  is by divers salient 
characters, easy alike to apprehend and describe, has never- 
theless received a number of synonyms, and even now its 
true designation has not been finally determined or agreed 
upon. 

Fabricius, who was the first to describe the species; 
in his “Fauna Grcenlandica” (t780), classed it under Lin- 
neus’s Pk=wonectes cynogtosszcs, an error which he corrected 
himself in a Meinoir entitled “Zoologiske Bidrag,” publish- 
ed 1824 (in Par t  I of “Videnskabs-Selskabets Naturv. og 
Math. Afhandlinger”), giving i t  the new name of Pleuron. 
pinguis. In  both of these papers recogpisable descriptions 
are .furnished of the. species; but a figure accompanying tho 
last of the papers is a complete failure. 

This eminently defective representation induced Gun- 
ther. when compiling his Cat. l?ish. Brit, Mus. vol. 4 (1862), 
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glosszu (ham senere pinguisj som iden'tisk med Linnd's PI. 
ynoglossus, en Anskkielse, som gjendreves af Gill allerede 
i 1864 (€'roc. Acad. Nat. Sbi. Philad. 1864). Giinthef 
havde imidlertid givet Arten, der efterhaanden ogsaa gjen- 
nem andre var bleven belrjendt, det nye Navn Hi$poylosms 
groedandicus, hvorhos Pabricii PI. hippoglossus opfprres. som 
dens Synonym; dette sidste var iinidlertid ucorrect, dx  PI. 
hippoglossus, abr., utvivlsomt or den rette 3ipJogl. vulgaris. 

Navnet Hippoglossus pinguis (Fabr.), under hvilket Ar- 
ten oftest er omtalt, cr yngre, end Walbaum's Plewonectes 
hippoglossoides (1 792): der saaledes indeholder det aeldste 
Artsnkvn. 

D a  forhaandenvaxende Ar t  i 0ere Henseender ad- 
skiller sig f in  Slzgten Hippoglossus, med hvilken den i 
Regelen er slaaet ssmmen, har Gill allerede i 1861 lienfprrt 
den under en ny  Slaegt, Beinhardtius (Proc. Acad. Eat. 
Sci. Philad. 1861. App.), inen da denne Slzgt her, uden 
at vzre characterisoret, blot er nzvnt i en Fortegnelse, 
vi1 Meeker's Kavn Platysomaticltthys, opstillet .i 1862 for 
den samlne Ar t  (13de Bind af Med. Kon. Akad. Wet. i 
Amsterdam), blive at  nnvende. 

Bemserkninger til Beskrivelsen. Det under Nord- 
havs-Expeditionen erholdte Individ var yngre, og havde f0l- 
gende Maal: 

Legemets Laengde til sidste Halohvirvel . . . . .  378 - 
Legemets Hprjde . . . . . . . . . . . .  120 - 
Halerodens Hprjde . . . . . . . . . . .  34 - 
Hovedets Lrcngde . . . . . . . . . . .  104 - 
Pectdralens Lamgdo'paa Blindsiden . . . . .  40 - 

Tzndcrne hos dette Individ vare paa 0jensidon 'oven- 
til 15, hvorsf de inderste v u e  meget smaa, nedentil 7, d e  
lange op nadsgidse. Paa Blindsiden fandtes oventil 22, 
nedentil 6, samtlige af spmme Bygning, som de tilsvarende 
paa Ojensiden. 

Straaleantallet var: D. 92; A. 71; C. 20;  V. 6; 
P. 14. 

Farven paa Blindsiden var kun lidet lysere, end 0jen- 
sidenu. 

Interorbitalrummet var hos dette yngre Individ for- 
holdsvis smalt, ssnirnenlignet med 0jnenes Stprrrelse ; dots 
Bredde par omtrent, som 0jets Tverdiameter, men mindre, 
end Langdediametcren.. 

Totallzcngde .: . . . . . . . . . . . .  435 mm 

Udbredelse. . FlatysmaiichtJ~ys hippoglossoides er en 
arctisk Art, der tidligst har \-=ret kjendt fra Grprnland, 
hvor den allerede er beskreven i 1780 af Fabricius; den 
synes her at vere talrig p m  det noget dybere Vand. Mod 
Syd g a r  den i Nordamerica (ifprlge Goode & Bean) lige 
ned til Dybderne udenfor Essex og Massachusetts i New 
England-Staterne (42 N. B.). 

I de europreiske Farvaride har den hidtil blot vseret 
omtalt fr.a Finmarken, hvor enkelte Exelpplarer *i de senere 
Aar ere fundne og opbevarede, men neppe sprndenfor 70O 

to regard Pnbricii PI. ynoglossus (subsequently pinguis) 
as identical with Linneus's PI. ynoglosm, an assumption 
confuted by Gill in 1564 (Proc. Acad. S a t .  Sci. Philad. 
1864). Giintlier, however. had given the species (which had 
meanmhile been also recorded by others) the new name, 
Hippogloss& grcmzlanclicus, regarding Fabricius's'Pl. hippoglos- 
sus as its synonym; but the latter was erroneous, and $1. hip- 
poglossus Fabr. is unquestionably the true Hippogl. vulgaris. 

Hipp~~qlosstu pinguis, (Fabr.), the name under which 
this species has been most frequently mentioned, is anticit 
pated by Walbaum's Rezsronectes hippoglossoides (1 792). the 
earliest specific designation of the fish. 

' . Tlie species described being in several respects es- 
sentially distinct from the genus Hippoglossw, to which 
it has generally been referred, Dr. Gill, so far back as 
1861, saw fit to class i t  as-  the type of a new genus, 
Beinhardtius (Proc. Acad. Nat. Sci. Philad. 1861, App.); 
but the name of this genus being merely recorded in a Cata- 
logue, and no characters enumerated, Platysomaticldhys, 
establislied by Bleeker in 1862 for the same type (Med. 
Kon. Akad. Wet. Amsterdam, D. 13), must be the correct 
designation. 

Descriptive Observations. - The individual obtained 
on the Expedition was comparatively young, and measured 
as follo\vs : -, 
Total length . . . . . . . . . . . . .  435 m'n 

Length of body to last &udal vertebra . . , , 378 - 
Depth of body, . . . . . . . . . . . .  120 - 
Depth of tail at base . . . . . . . . . . .  34 - 
Length of' head . . . . . . . . . . . . . . .  104 - 
Length of pectoral on blind side . . . . . . .  40 - 

The teeth on the coloured side, above, in this indiv- 
idual 15, the innermost exceedingly s m a ;  below 7, all 
long and acicular; on the blind side the number above \vas 
22, below 6, similar in structure to those corresponding 
with them on the coloured side. 

The fin-ray formula was as follows: - D. 92 ; A. 71 ; 
C. 20; V. 6: P. 14. 

The colour of the skin on the blihd side but ashade 
lighter than on the upper. 

Interorbital space in this immature example rather 
uarsow compared to tho eyes, its a idth being about equal 
to the vertical diameter of 'the oibit, but less than the 
longitudinal diameter. 

- 

Distribution. - Platysomaticlithys hi$poglossoides is 
an Arctic species, first observed on the coast of Greenland, 
and described, so far back as 1780, by Fabricius; through- 
out th9t region it would appear to be a common fish' at 
some depth. In  Xorth America its mnge southwards 
(according to Qoode & Bean) extends to the'depths lying 
off the shores of Essex and Massachusetts, in New England . 
(in lat. 460 N.). 

In  the regions of Kortliern Europe, the species had 
been previously met with' on the coast of Finmark only, 
where examples have in later years been taken and pre- 



- 
N. B. Af en Bemaerkning i Leem's bekjendte Vaerk bver 
Finmarkens Lapper (Kbhvn. 1767), p. 315, s p e s  den alle- 
rede i fokige Aarhundrede . at have vaeret erholdt og kjendt 
af Fiskerne i * disse Landsdele. Nordhavs-Expeditionens 
Individ var optaget paa Havet sydvest for Beeren Eiland, 
paa det betydelige Dyb af omtrent 450 Favne; sandsynlig- 
vis vi! .denne Ar t  vise sig ikke at mangle paa. nogen til- 
svarende Dybde i de arciiske Trakter mellem Europa og 
America. 
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. Gen, Hippoglossoides, Gottsche. 
Wiegm. Arch. f. Naturg. 1 Jahrg. 2 B., p.. 164 (183:)3. 

Hajrevendt. Tcendernc smaa, iilspidsede, p a a  
begge Sider 1ige udviklede, og danne i begge Kjce- 
ver en en7celt Bmlclce; Vomerin- 09 Palatintcender 
mangle. De nedre Svdgiander danne en enlcelt 
Rcelclce. dlundaabningen scerdeles uid: Overlcjceven 
gaur tilbage til under %jets M.iXte. Analtorn til- 
siede. Sidelinien ncesten rei.  Caudalen afrundet. , 
Skjcellene temmelig stork, p a a  0jensiden haa~tandede. 
Straaleanialfet betgdeligt. 

29.. Hippoglossoides platessoides, (Fabr.) 1780. 

A. Neardtiske Synonymer. * 

Phronectes  pkztessoides, Fabr. Fauna Groenl. p. 164 (1780). 
Citharus pkzteasoidea, Reinh. Kgl. D. Vid. Selsk. Nat. Math. A@. 7 D., 

p. 116 og 130 (1838). 
Pi'utessu dentuta, D. H. Storer, (nec Mitch.) Bost. Journ. Nat. Hist. 

1838-30, vol. 2, p. 480 (1839); Hist. Fish. Mass. Camb. Bost. 
p. 197, pl. 30, Fig. 3 (1867), [ teste Br. & Goode]. 

Dtepanopscttu plateesoida, ' Gill, Proc. Acad. Nat. Sci. Philad. 1801, 
Bpp. p, 50 (1861). 

EppOgk3880idF8 dentatun, Gill, Proc: Acad. Net. Sci. Philad. 1861, 
App. p. 60 (1861); Giinth. Cat. Fish. Brit. Mus. vol. 4, p. 400 

IIippoglossoidea pi'uteseoidcs, Gill, Proc. Acad. Net. Sci. Philad. 1804, 

Potamopsetta dentata, Gill, Proc. Acad. Wat. Sci. PEilad. 1804, p. 217 

Hippoglossoides Itmatidoidea, Goode % Bean, Am. Journ. Sci. Arts, vol. 

' (18621. 

p. 217 (1864). 

(1864). 

17, 1879, p. 39 (1879). 

B. Palkarctiske Synonymer. . 

a77 (1776). . .  
Pleuronectea Zingtutula, Mull: (nec Li;.) Zool. Dan. Prodr. p. 45, No. 

Pleuronectes Zimandoides, Bloch, Naturg. Ausl. Fische, B. 3, p. 24 (1 787): 
Hippoglossoidza lima&, Gottache, Wiegm. Arch. f. Naturg. 1635, B. 2, 

p. 168 (1835). 

served, though hardly farther south than in lat. 70° N. 
From an observation in Leem's well-known work on the 
Lapps of Finmark (Copenhagen 1767), p. 316, i t  would 
appear to have been known and captured by fishermen 
in those localities as early as the last century. The example 
obtained. on the Expedition was taken in the open sea, 
south-west of Beeren Eiland, at the very considerable depth 
of 450 fathoms; probably, the species is nowhere wanting 
at corresponding depths in any of. the Arctic tracts stretch- 
ing between Europe and America. 

Gen, Hippoglossoides, Gottsche. 
Wiegm. Arch. f. Naturg. 1 Jahrg. 2 B., p. 164 (183;)). 

. Body dextral, Teeth. small and pointed; on 
either side equally developed; one row in .each j a w )  
vomerine and palatine teeth wanting. Lower pharyn- 
geal teeih jorming a single row. Mouth exceedingly 
wide; maxillary reaching back to the middle of 
ihe eye. Preanal spine present. Lateral line 
almost stt-aight. . Caudal .rounded. Scales rather 
large, on the coloured 'side ciliated. Number of $n- 
rays considerable. 

29. Hippoglossoides platessoides, (Fabr.) 1780. 

* A.. Nearctic Synonyms. 

p h r o n e c t e ~  pkzteasoidea, Fabr. Fauna Grenl. p, 164 (1780). 
C i t h u s  pluteaaoides, Reinh. Kgl. D. Vid. Selsk. Nat. Math. A h .  7 D., 

p. 110 and 130 (1638). 
Platema dentutu, D. H. Storer, (qec Mitch.), Bost. Journ. Nat. Hist. 

1888-39, vol. 2, p. 480 (1839); Hist. Fish. Mass. Camb. Bosh 
p. ?07, pl. 30, fig. 3 (1867), [teste Br. & Goodo]. 

Drepanopretta pi'utessoides, Gill, Proc. Acad. Nat. Sci. Philad. 1861 , 
App. p. 50 (1801). 

Hippogbsaoides a'entatw, Gill, Proc. Acad. Nat. Sci. Philad. 1801, 
App. p. 50 (1861); 'Gdnthor, Cat. Fish. Brit. Mus. vol. 4, p. 

~ ~ p o g ~ o s s o i d e s  pkzteasoidea, Gill, Proc. Acad. Nat. Sci. Philad. 1804, 
408 (1862). 

p. 217 (1864). 
potatnopsetta dentutu, Gill, Proc. Acad. Nat. Sci. Philad. 1804, p. 

(1804). 

17, 1870, p. 39 (1879). 

B. Paloearctic Synonyms. 

217 . .  
~~ippogloseoidee limandoidee, Goode % Bean, Am. Joum. Sci. Arts, vol. 

~~eu7onectes  Zinguutula, Mull. (nec Lin.) Zool. Den. Prodr. p. 43, NO. 
377 (177G). 

~ k p t ~ o n e c t e s  liyandoidea, Bloch, Naturg. Ausl. Ksbhe, B. 3, p. 24 (1787). 
~ i p p o ~ ~ O S ~ O i ~ 8  Zimanda, Gottsche, Wiegm. Arch. f. Naturg. 1835, B. 2, 

p. 168 (1835). 
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PZeu&cctes Zimaa&nsrs, Parn, Edinb. New Philos. JOW. 1835, p. 210 

Platesaa Zin;andoidea, Jen. Man. Brit. Vert.' Anini. p. 459 (lU35). 
Hippog4ossoides limandoidcb, Guntli. Cat. Fish. Brit. Mus. vol. 4, p. 406 

Uippoglossoidcs platessoi&s, Coll.' Forh.aVid. Selsk. Chra. i 878, No.. 14, 

( 1  835). 

. (1662). 

. p. 92 (1878). 

. .  
' ' Diagn. Legemd gbat, dets B j d e  indeholdes 3114, ' h s  

:celdre Individer 2?ig, Hovedets L m g d e ,  4-41/2 Qange d To- 
tallmgdma. Dorsalem Afstand f r a  Caudahz er betydeligt 
mindre, end Halmohts Hsjde. Hovedet skjcelbekhdt Eige 
ud paa Kjcevme;  f i n n m  ligeldes skjcelbeklceedte. Mer- 
orbitalmizmet smalt; 0 j n m  ligge forti1 i samme Plan, og 
indeholdes 4, hos Juldt udvoxede lidivider 4ll2 Qange i 
Hovedets. Lcengde. Undwlcjceven hngs t .  R d g r a a ,  ofte med 
enkelte (4-6)' uthdelige st0rre ~ktter lungs . Qmizha af 
Dorsalm og Analen; Bliiahidm labia. 

M. B.'8: D. 76-92 (93-101); A. 64-72 (60-79); 
, P.. 10-11 (9-12); V. 6. , * 

. .  
' . Localit. fia Nor&.: Exped. Tanafjord i Finjnar- 
.kqn; Havet inellem Kordcap og. Beeren Eiland, samt Hapet 
sondenfor Spitsbergen. 

Stat. 261. Stat; 323. Stat. 326. . 
- I Tanaqord, . ' 1  180 E l ,  SO.-/ ' 105 Kil. S. 

Finmarken. Beeren Eiland. Spitsbergen. Bcliggcnh rd, 

Bnrn deT1. 
Ler 

og Nudder. Markt Ler. 

* Bemerkninger til 8ynonymien.. I 1780 opstillede 
og beskrev ic'abricius i ;;Fauna Groenlandica" under No. 1 1.9 
sin Pleuronedes.~latessoi~,' og i 1789 blev Arten opfort 
under dettO Fabricii'Navn i Gmelin's 13deUdgave af Lin- 
n s i  ,,Systems Naturae" (p. 1234). Endnu engang gjorde 
Fabricius den til Gjenstand for en temmelig udforlig Be- 
shivelse, der indfarrtes i Kgl. D. Vid. Selsk. "at. Math. 
Afh. 1 Del, p. 40 ( I  824); ledstxget. af e4 Tegning, der dog 
~ a r  af meget primitiv Natur. ' . 

Senere er. Arten under * denne Bensvhelse "kun sjel- 
dent, og aldrig med iiogen Udfarlighed eller .efter Autopsi 
bleven o i ta l t ,  og specielt er' dens reite Forhold-til den 
,europmiske Reuronedes *l~mandoides, opstillet af Bloch i 
1787, ikke gjort til Gjenstand for nogen smnmenlignende 
Undersogelse1, nmr undtages,' at Malmgon, .,der iiavde 2 
spsde Unger af! hvad han antog vas depne Art, fra Spits- 

__ 

Den udfgrlige Beskrivelsu af PZerwonectes plateeqoides, Fabr." fra 
Island, som Faber givor i sin ,,Nat.urg. Fisclie Islands",. p. 140 (Frankf, 
*182(3), vcdrgrcr ikk0 denne Art, men PZ. linianda, Lin. 

yen norsko Nordlinvsexiodition. Collott,: Fiske.. 

~ktwoihectek liaranclnnus, Pam. Ebinb. Kcw Philos. * Johrn. ,183:), p. 210 

Platessa liniairdoidts, Jen. Man. Brit. Vert. Alum. p. 4:19 (1835). 
Hippoglossoidcs Zimnadoides, Guntli. Cat. Fish. Brit. 'Mus. vol. 4, p. 405 

lfippoglossoides platessoides, Coll. Ferh. 'Vid. Selsk. Chr& 1878, NO. 14, 

(1835). . 

' (IS6.). 

11. 92 (1878). . 

. Diagnoaib. - Body smooth; to 'totdl 1-h as 
1 to 3II4, an full-grown examples as 1 to 22/3; length of 

Distance of dorsal .jrom caudal' . 
considerably less than the height of the peduncle of the'tail. 
Head 'scaled, out on the jaws ;  the $ns, too, are covered with 
scales. Infworbita.1 space narroi i ; .  the eyes equal: in front;  
their diameter is to tlae length of tlae head. as 1 to 4, 
in fdl-grouna inaitiauals as i to 21l2.. ~ p w e r  j a w  longer 
than upper.' Colour redd&?i-grey, frequently with a f e w  
(4-6) large, indistinct spots along the base of the dorsal' 
and anal. 

. head as 1' to 4--41/0. 

The  blind side white. 
. ill. B. 8. D. 76-92 (93-101); A. 6 G 7 2  (60-79); 

P. 10-11 (9-12);'V. 6. . ' 

Locality .(North Atl. Exped.): - .The Tana Fjord 

. Beeren Eiland: and tlp? 'ocean tract south of Spitzborpn. 
(Finmark) ; the opeli sea,' between the ' North Cape and' . 

Stat. 326. Stat. 2Gl. Stat. 323. 

inmark.  I Beeren Eilaitd. I of Spitxbeven. ' 

The Tana Fjord, 180 E l .  SE. 105 Kilom; S.' Exact Localit? * ' 

1 127Fathoms I 223 Fat.homs I 123Fathoms 
(232'"). (408"). (225 "). Depth. 

Datc. 125th June 3878.I30th July 1878. I 3rd Aug. 1878.. 

Indiv. ' 15 Ind. (half- 
&own andyoung). -I 8 Indi;. ---I . 

(half-grown). 

Remarks on the Saonxmy. - In 1780, Fabricius 
established and described 'the species Pleuroizectes pllztessoi- 
des in hi's "Fauna gaenlandica" (No. 119); and in 1789 it. 
was classed with this .name in Gmelin's '13th Edition o f '  
Linneus's b'Systema naturae" (p. 1234). Once again Fabricius 
made P1. platescoides the subjeht of a sathes elaborate de- 
scription, in Kgl. D. Vid.' Selsk. Nat. Math. Ah. Part l, 
11. 40 (1824); and on this occasion he furnished a drawing, 
which is however exceedingly primitive in character. 

Under the name of PI. platessoides, the species has 
since been rarely recorded, and never once described fully, 
or from autopsy; nor has its true' relation to the European ' 
forin of Pi!. l i tna tdoih ,  described by Bloch in 1787, been 
made the subject. of comparative investigation,' saving that 
Malmgen, who was in .possession of 2 very young exam- 
ples (belonging, in his opinion. to .this scecies), from Spitz- 

. .  

* .  
. The "Pkrwoirecks &ztcssoidcs, Fabi;.," from the coast of Iceland, of 
which Fiber gave a detiiled description ,in his "Naturg. 'Fisdhe Is- 

* lands,': p. 140 (Frankf. 1829), is iiot thia qmcies, but PI. Zimafida, L h .  
. .  1;. 
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bergen til .ITnderSprgelse i 1864, troede indtil videre at burde 
'opfprre hen som en f r a . ~ l .  l imando ih  clistinct h t  (of,. 
Kgl. Vet. Akad. Forh. 1864, p. 525), medens GIinther 
(1862) i sin 'Cat. Fish. Brit. Mus. vol. 4, p. 405 (i Noten) 
kan sees a t  have vsret tilbprjelig til at betragte den; begge 
som identiske. D 

De Charactbrer, hv6rved denae prstlig- arctiske Ar t  
angives at kunne .holdes ud fra den europaiske Pleuionec- 
tes limandoides, ere vssentlig et stprrre Anta1 Straaler i de 
'verticale Finner, saint en relativt storre Legemshprjde. Jog 
har allerede i 1878 i den forelprbige' Beretning om Nord- 
havs-Expeditionens Fiske .sprgt a t  paavise, a t  disse Charac- 
terer ikke ere af nogen afgjprrende Betydning, . og fremsat 
den Formodning, a t  begge disse Arter vare identiske. . importance, and ventured to suggest .the identity of the 

two species. . 
Since then: this view has i*eceived additional"support, 

Dr. Liitken having'kindly afforded me opportunity. of ex-. 
sniining, last year, the specimens of Fabricius's typical 
Pleuronedes platessoides (all from Greenland) preserved in 

. the Zoological Museum at Copenhagen.. On instituting a 
direct comparison between these typical specimens and the 
individuals collected on the North Atlantic .Expedition soath. 
of .  Spitzbergen, they were found to exhibit the closest 
agreement; nor 'did the Spitzbergen individuals differ ma-. 
t e r i a l l y  from examples of equal size taken in the Christiania 
Fjord, as will afterwards be shown. 

I n  the genus Bppoglossoides, established by Gottsche, 
1835, for Hlooh's Pleuronedes limindoides, are coinprised 

.of known species only 3, viz: - the North Atlantic spe- ; 
cies platessoides, Fabr., and 2 species occurring in the 

. northern tracts of the Pacific (H. jordani, Lock. 1879, asd 
H. w'l is ,  .Jord. & Gilb. 1880). . 

. 

Efterat jeg i det sidstforlobne Aar, ved Dr. Liitken's 
Velvillie, har havt Lejlighed til a t  und.ers0ge den Rskke  
typiske Exemplarer af Fabricii Pleuronedes platessoides, 
alle fra Grprnland, der opbevmes i Musset i Kjprbenhavn, 
har jeg fundet denhe Formodning bekrsftet. E n  directe 
Sammenligning mellem de nsvnte Typ-Exemplarer og Nord- 
.hav~-Expeditionens Individer fra .Havet sondenfor Spitsber- 
gen udviste. a t  de vare fuldstsndig overensstemmende ind- 
byrdes, ligesom disse spitsbergenske Individer i ingen va -  
s e n t 1 i g Henseende ere forskjellige fra ligestore Individer 
fra Christianiafjorden, som nedenfor ska] udvikles. 

' Af Slsgten' Hajyoglossoides, opstillet af Gottsche i 
1835 for Bloch's Pleuronedes limandoides, findes der- idet- 
h d e  blot 3 bekjendte Arter, nemlig foruden den nord- 

. atlantiske H. platessoih, Fabr., tillige 2 Arter ha de 
nordlige Dele af det stille Hav (H. jorduni, Lock. 1879, 
og R ecm'li~, Jord. & Gilb. 1880). 

Rays . 
'in Dorsal 

Bernaerkninger til Beskrivelsen. D e  under Expe- 
&tionen 'erholdte Individer havde fdgende Maal. og Straale- 
antal : 

89 

91 
90 
88 
91 

93 
92 
89 

: 94 
91 

101 * 

85 
91 

' 93 

84 

,$tat. 326. (Sondenfor Spitsbergen). 

Legemets Hovedets Straalcr i 
. 1 E0jde. , 1 Lrengde. Dorsalen. 

Totelloengde. 
' .  1 
-- a. 90 nm , 25mm I * 3 7 1 7 - 8 9  

b. 105 -_ 30 - . .  23 - 93 

a. I 110 -. 32 - .  1 25 - 90 
C. . .  105 - 30 - 1 2 4 -  - .91 

Straalcr i 
Analen. 

70 . 
75 
74 
71  

.. 
e. 

Y. 
h. 
. a. 
k. 

E .  ' 

. *  f. 

a. 
' 6 .  

d. 
, e. 

g .  
h. 
i. 
k. 
1. 

.m. 

c. 

.$. 

n. 
0. 

p .  

m. 
,n. 

P. 
0. 

______- I - - . - - . -  

90 n'rn 25"" 1 2 0 m m  
105 - .23 - , 

106 - ' 30 *-. 
11.0 - ' 32 - .25 - . 
149 - 43 - 

, 150 - * .  47 - 36 - 
' 172 - 

181 - 
182 - 41 - 
185 - 

' 189 - 59. - i .  43 - 
223 - . 74 - 52 .- 
225 - 13 - 51 - 
227 - 69 - . 2'-  
235 - 75 - 59 - 

149 - 
150 - 
172 - 
181 - 
182 - 
185 - 
189 - 
223 - 
225 - 
227 - 
235 - . .  

43 - 
47 .- 
55 - 
55 - 
56 - 

. 61 - 

74 - 
73 - .  

69 - 
75 -: 

69' - 

88 
91 

' 84 
93 

. 92 
8 9' 
94 
91 ' 

10 1 
85 
91 

. 

7 1  
, 7 3 '  
68 
73 
74 
71 
73 
73 
79 
69 
74 

43 - 
43 - 
62 - 
51 - 

. bergen, saw, fit to regard i t  preliminarily as distinct' from 
Pl. limandoides (of.. Kgl. Vet. h a d .  Forh. 1864, p. 525); 
and that Giinther (1862), in his Cat. Fish. Brit. Mus. vol.. 
4. p. 405 (as appears from the note), ;vas inclin'ed to 
regard them as identical. 

Descriptive Observations. - Measurements, of, anh 
number of fin-rays in, the spehimons obtained on the Ex- 
pedition: - . . .  

Station 326 (South of Spitzbergen). 
-' 

Rays 
in Anal. 

70 * 

75 
74 

.71 
71 
73 

* 68 ' 

73 . 
74 
7 1  
73 
73 
79 
69 
74 
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Hovedets 
Lsngde. 

* .  
12jmm I 87"" 

Strnnler i Straaler i 
Dorsalen. Analen. 

. 87 . I 69 
__ 

- 

Rays 
iii Dorsal. 

89 
89 
97 
94 
9G 
91 

-- 

82 63 

Statim 323 (South-east of Beeren Eiland). Stat.' 323. (Sydost for Beeren Eiland). 

I Totallcengde. 
. i  

q. I 350"" 

I I Depth ' Length I Rags I Rngs (Total Length. i 
. i  ., j df Body. , of Head. in Dorsal., in Anal. . 

Stat. 261. (Tanafjord, 0strFinmaxken). Statioia 261 (The Taua Fjord, East Finmark). 

I)epth* 
Total Lpngtli. 1 of Body. 

Rays 
in Aiinl. 

I Legerneta. Hovedcts Straaler i' Straaler i . 
I Hojde. Lziigde.. Dorsalen. ~ Annlcn. 

38"" 89 7 1  
' 49 - 40 - 89 69 

63 - 97 74 

- Totalloengde. I I 
-- 

I .  

i 

91 j 74 

Til Sammenligning vedfsjes en Angivelse af Straale- 
antallot hos en Del Individer af ,,Z limandoides" fra et 
Par andiw Punkter af den norske Kyst, hvoraf jeg person- 

I -___ -- ;;;";. I 45"" 
49 - 

211 - i 63 - 
214 - ! 61  - 
245 - ! 7 1  - 
254'- ~ 78 - ' 

71 
69 . 
74 
73 
74 
74 

r.  

t. 
. u. 

V. 
X. 

S. 

. I  

For  comparison is annexed a list of:fin-forniuls in 
divers examples of "H. limanhides" from. other localities ' 

on the Norwegian coast which I haw had an opportunity 
of examining. lig . har kumet  undersrage Individer. 

Bovedets 
Ltcngde. 

itrnnler i 
lorsalon. 

Strnalei; i 
Analen. 

Total' Depth /Length0 
Length. 1 of Body. I Head. - - ._____ ___. 

66 mm 19 mm 14 mot 

386 - 1 138 -. 1 91 - 
215 - ' 6G - 1 44 - 

185 - '57 - ' 42 - 

218 - 64 - 49 - 

3 2 -  I 3 2 

285 - 88 - I 65 - 

210 - ' GG - , 49 - 
220 - G9 - 45 - 
246 - . 79 - 59 - 
258 - 75 - , 59 - 
298 - 94 - I 63 - 

Rays in 
Dorsal. 

- 
93' 
90 
91 

'85 
85 

'86 
87 

.Rays iii 
Anal. 

- -. 
75 * 

69 
70 
66 
69 
64 
64 

Le&meti 
Hojde. 

19"" 
138 - 

? 
66 - 
88 1 

57 .- 
66 - 
64 - 
69 - 
79 - 
75 - 
94 - 

Totall. 

66 "" 
386 - 

, 32 - 
215 - 
285 - 
185 - 
210 - 
218 - 
220 - 
246 - 
258 - 
298 - 

14"" 
91 -. 

? .  

65 - 
42 - . 
49 - 
49 - 
45 - 
59 - .  
59 - 
63 - 

4.4 '- 

93 
90 
91 

.85 
85 

' 86 
8 7 
82 ' 
86 
82 
80 
79 

75 
69 
70 
66 
69 
64 
64 
63 
66 

66 
64 

62 

0. Finmarken East Finmark 

Tromsg 

- 
Christiania Fjord 

- 
Christiaiiia[iordei 

. Hvad frarst den almindelige Legemsbygning angaar, 
udgjsr den gjennemsnitligo Hojde af Legemet i Forhold til e 

Totallmgden hos et Anta1 omtrent ligestore Individer fra 
djsse 'forskjenige Localiteter fslgende : 
Spitsbergen (9 Ind., Tatall. 172-235"") . , 3,lO 
0sbFinmarken * (5 Ind., Totall. 170-254m") . . 3,40 
Tromsra . (2 Ind., .Totall. 215-285mm) . . 3,2p 
Christianiafjorden (7 Ind., Totall. 185-29Smm) .. . 3,2(i 

Vistnok sees saalehes Individerhe fra Spitsbergon at 
have haft en relativt noget stprrre Legemshrajde, end Indi- 
viderne fra 0st-Finmarken, men dette 'er ganske tilfddigt, 
da '  Individerne fra dike Localiteter ere absolut ' iden'tiske ; 
men mellem de nordligste (fra Spitsbergen) og de sydligste 
(fra Christi8niniafjorden) or Forskjellen atter * ganske ubety- 
delig, saaledes at sikre Distinctionscharacterer ikke kunne ' 
.hentes fra dette Forhold. 

' 

* 
' .Det  maa her bemtmkes, at Legemshprjden er relativt 

stprrre hos de fuldt udvoxede.Individer, end den ovenfor ' 

anfsrte, der gjmlder InGvidorne i et noget yngre Stadium. 
Hos 4 af de. underssgte Typ-Exemplarer fra Grsnland, 

First, as regards the general structufe of the body. 
The proportion borne by the depth to the total length in a 
number of specimens, abo.ut equal in size, from the.  said 
localities is as fo1lon.s:- - 
Spitzbergen 9 Ind. (Total L. L72-235mm) as 1 t o  3.10. 
'East Finmark 5 Ind. (Total L. 170-254mm) as 1 to 3.40. 
, Tromsra 2 Ind. (Total L. 215-28jmm) as 1 to 3.24. . 
Christiania Fjord, 7 Ind. (Total L. 188-298m") as 1 to 3.2.6. 

The majority of the Spitzbergen inilividuals mere, in- 
deed, distinguished by a depth ' of body, relatively greater 
than those from East Finmark; this, howeve+, is merely 
casual, the latter having been in the strictest sense identi- 
cal with the former; but'  betweon. the. examples from the 
most northefly locality (Spitzbergen) and those obtained 
farthest south (the Christiania Fjord), the difference is. very 

' inconsiderable! fax too slight iudeed to admit of its f u n -  
ishing distinctive c'hiracters. * . 

.It may fie qoticed,. that the depth of the body in full- 
groyn individuals is relatively greater than that here given, 
which refers , to  exainples in a somewhat earlier stage of 
growth. I n  4 of the typical specimens from Greenland, ' 

r l9* 
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. hvor Totallaengden..laa mellem 350mm og 451mm', var Le- 
. gemshsjden gjennehsnitlig 2,73 ; omtrent samme Forholde 

. udviste Kdrdhavs-Expeditionens store Individ fra Beeren' 
Eiland, hvis Tota&mgde v a r  350mm, nemqig 2,80,. og et 
Sstort Individ, som jeg erholdt i Juli 1878 i Varanger- 
fjorden i BsI+$'inmarken, hvis Totallaengde var  386mm, nem- 
lig. 2,79. . 

Derimod vi1 unegtelig Straaleanta$llet vise sig at vaere 
constant stmre , hos Individerne fra de nordligste Localiteter 
(Grenland, Spitsbergen), e'nd fra de sydligste (Christiania- 
fjorden), hvad .der fremgaar af de nedenfor anfcgte Straale- 
anta1 'hos Individer, hvoraf . der fra nogen Localitet have 
foreligget en Rzkke til Undersegelse, og denne Forskjel. 
bliver endnu starre, om inan unders~ger de forskjellige An- 
givelser, der foreligge fra .endnu sydligere Landsdele, saa- 
som fra Sverige (Sundstrom.'), Danmaxk (Gottsche2 ' og 
Kroyers), Sam$ England (Yarrel14),' og. Skdtland (Parnells). 

Spitsbergen. . . . . .  (15 Ind.) D. 101-84; A.. 79-68. 
0st-Finmarken, Norge, . (8 Ind.) B, 97-39; A. 75-69: 
Vest-Finmarken, Norge.. (3 Ind.) D. 91-85; A. 70-66. 
Christianiafjord,. Norge . (7 Ind.) D. 87-79; A. 66-62. 
Sverige . . . .  ; . . . .  I). 87-78; A. G6-64. 
Danmark [qottsche] . (G, Ind.) D. 87-81; A. 65-G4. 

.Danmark CI(rijyer1 . . (9 Ind.) D. 88-78; A. 68-60, 

Strklern'es Middeltal i de ovemaevnte Individ-Rzckl;er 
har jeg fundet a t  vaere fprlgende paa disse forskjellige Loca- 
liteter: . , 

' 

. Grunland . . . . . .  (5 Ind.).D. 93-83; A. 70-G8. 

Storbrihnnien . . . . . . .  . ~ . D. 85-76; A. 69-64. 

Grmland. . . . . . . . . . . . .  D. 88; A. 69. 
Spitsbergeu . . . . . .  i . . . . . .  , . .  D. 90; A. 72. .. 
OsbFinmarken, Norge . . . . . . . .  . .D. 92; A. 72. 
Vest-Finmarken, h'orge . . . . . . .  ' D. 87;  A. 68. 
Christianiafjord, Norge . . . . . . .  D. 83; A. 64. 
Sverige . . . . . . . . . . . . .  D:82; A. 656. 
Danmark [Gotrtsche] . . . . . . . .  D. 84;. A. 65. 
Danmark [Kroyer] . . . . . . . .  D. 82;. A. 64. 
Storbritrinnien . . .  : . . . . . .  ,D. 80;  A.666. 

Mellem de Finmarken-Spitsbergenske Individer og In- 
dividerne fra Christianiafjorden er der saaledes en gjehnem: 
snitlig Forskjel af omtrent 9 Straaler i Dorsalen, og 8 
Analen, 06 mellem de f~rrstnavnte og Individerne &-a Stor- 
britannien for Dorsalens P edkommende 'endog 12. Men 
Middeltallet fra de mellemliggende *Statione;- udviser tyde- 
lige Overgange, og disse ville utvivlsomt .bfive endnu Ha- 
;ere, .naar Individer blive undersprgte fia flere af dime 
mellemliggende Localiteter (skledes f. Ex. fra. Nordland i .  

. .  

Norge). * . .  

Fauna ofver SveFiges Ryggradsdjur, p. 2% (1877). 
Wiegm. Arch. f. Naturg. 1835, B. 2, p, 168 (1835). 
Danmarks Rake, B. 2, p. 358.(184345). 
British Fishes, ed. 2, vol. 2, p. 312 (1841). 
Mem. Wen.  NaL E s t .  SOC.,.VOL 7, p. 308 (1838). 

. 

e Da her ihntet Individ-An& kan opgivee, har Middeltallet mnattct 
uddrages directe af de angina Ydergrcendser. 

total length. ranging from 330j""l to 461mk, I found the 
proportional depth of the body to average 2.73, within a 
fraction that of the large individual taken on the Expedi- 
tion off Beeren ,Eiland, viz. 350mm (total length): 2.80; 
and of a lmge individual which I obtained in the Varanger. 
Fjofd, Ekt Finmark, in July 1878, viz. 3 8 G m m  (total 
length) : 2.79. 

On the other hand, the number of fin-rays will be 
regularly greater in specimens from the most northerly lo- 
calities (Greenland, Spitzbergen) than from those fasthest 
south (the Christiania Fjord), as is shown by the numbers 
(given below) for .series of individuals from several 
localities; and this difference becomes still more ap-' 
parent on annexing the statements made for regions still, 
farther south, for instance Sweden (by Sundstrom'), Den- 
mark (by Gottsche2 and Kroyers), England (by Yarrell)? 
and Scotland (by Pmnell5). 

Greenland . . . . .  . ' ( 5  Ind.) I>. 93-83; A. 70-!58. 
Spitzbergen . . .  , . (15 Ind.) D. 101-84; A, 79-68. 
East Finmark,. Norway . (8 Ind.) D. 97-89; ,A. 76-69. 
West Finmark, Norway. (3 Ind!) D: 91-85; A. 70-66. 
Christiania Fjord, Norw. (7 Ind,) D. 87-79; A. 66-62. 
Sweden . . . . . . . . . .  D. $7-78; A. GG764. 
Denmark [Gottsche] . . (G Ind.) D. 87-81; A. 65-64. 
Denmark [Kriiyer] . . (9 Ind.) D. 88-78; A. 68-60. 
Great Britain . . . . . . .  D. ' 8 5 -  .76; A. 69-64. 

The mem number of rays in the said series of indiv: 
iduals from these localities I found to be as follows: - 

Greenland . . . . . . . . . . . .  D. 88; A. 69. 
Spitzbergen . . . . . . . . . . . . . . .  D. 90; A. 72. 
East Finmark, Norway . . . . . . .  I) 92; A. 72. 
West FinmaTk; Korivay . . . . . .  D.' 87; A. 68. 
Christiania Fjord, Korway . . . . . . .  D. 83; A. 64. 
Sweden . . . . . . . . . . . . .  D. 82; A.656: 
Denmark [Gottsche] . . . . . . . .  D. 84;  A. 63, 

Great .Britain . . . . . . . . . . . . .  D. 80; A.6G.G 
Betwoen the Finmsrk-Spitzbargen ihdivid;ala and thoso 

from the Christiania Fjord, there .is, accordingly, , in  the dor- 
sal an average difference of about 9 rays, * in the anal o f .  
4 ; and between the former individuals and those from Great 
Britain, of 12, even in the dorsal. But  the mean number 
for the ifiteivening *stations exhibits a distinct tyansition 
tendency, whihh will unquestionably be found still more 
striking &en individuals shall haye been examined from 
mbro *of these intermediate localities.(Nordland, in Norway, 
for instance). 

Denmark proyer ]  . . . . . . . . .  D. 82; A. 64. 

a .  

Fauna iifver Sveriges Ryggradsdjur, p. 265 (1877). 
* Wicgm. Arch. f. Naturg. 1835, B. 2, p. 1G.8 (18%). 

Danmarks Fiskc, B. 2, p. 358 (1843-40). 
4 British Fishes, ed. 2, vol. 2, p. 312 (1841). 

Nem. Wem. Nat. Es t .  soc., vol. 7, p. 3G8 (1838). 
There being no enumeration of the individuals, the mean number 

has to be deduced from the two extremes. 
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' Desuden falde ikke sjelden cte individuelle Variationer 
110s Individorne fra de nordligste 'og .de sydligsfe joc'alitetor 
sammen, eller de kunne ondog krydse hinanden. . Saaledes 
udviste et af Individerne f$a Eavet melldm Beeren Eiland 
og Spitsbergeh i Dorsalen 84, i dnaleri 68 Straaler, me- 
dens Kroier  hok et af sine Iiidivider' fra Danmark tslte i 
Dorsalen SS,, i Analen 67. Straaler. 

. .  

Nogen Artsdistinction mellem de nordlige , og sydlige 
. Former, ..der kunde begrundes ved Straaleantallet i Fin- 

I alle andre Forholde ere de. arctiske Individer af 
Arten ikke til a t  adskille fra de sydligere. n e t  e r '  dog 
en Selvfdge, a t  i SamhenhEng med det forprgede Straali- 
antal s t a r  en tilsvarande For~gelse  i Antal af Skjdrskker ,  
Porer i.Sidelinien, saint af Hvirvler. Men .fuldkommen con- 
stante Af'vigelser lade sig ligesaalidt paavise i disse For-. 
holde, som i Antallet af Straalerne. 

.. 
nerne, vi1 derfor iieppe liunne forsvares. . .  

- P a  sainme M a d e  altsaa, soin Liparis lineatus (Le- 
pech.) i de arctiske Landsdele optrsder mod et constant 
storre Antal. Straaler i de verticale Finner, end ved Mor- 
ges og Sveriges Sydkyst, samt. i 0s te rs~en ,  og yden at  her- 
pia  kan begrundes en Adskillelse i Arter ellei endog i 
'constante Tarieteter, er sadedes dot samme Tilfseldet med 
Hippoglossoides platessoides; og d s  Artea er beskreven under 
dette Navn allerede 7 Azq tidligere, end den sydligere, af 
Bloch opstillede Plwonectes Eimandoides, m& dette sidste 
Navn vigo for det sldre. 

Som en Ssregenhed ved en Del af de under Expe- 
ditionen . erholdte Individer kas  ahf~res, at  Pectoralens 
Sti-aaler paa Blindsiden havde en ret afskasren Rand, og 
vare tillige kdrtere, end 110s de ~vr ige  'Individer., 

' F0de. Blandt de inelleru Beeren Eilaud og Spits- 
bergen fra cri Dybde af 123 Favne nphentede Individer 
blev Ventrikelen og dens Indhold undersogt hos 11 af for- 
skjellig St~rrelse. Iudholdet befandtes tommelig ensartet, 
livad der 'ogsaa var a t  vente, da  alle vare erholdte i det 
sainmo Kast ined Trawlnettet. . 

Foruden Theinisto libellula, Mandt, der neppe same- 
. des hos noget af de xndersogte Individer (hos enkelte fand- 

tes nssten udelukkende denne Art, og i stor Msngde), var  
sardeles hyppig tilstede Peden g r o m l m d i w ,  Sow., tildels 
i 'talrige Exemplarer, og med fuldkommen hole Skaller. 
Andre Crustaceer, end den ovennwvnte Hyperi+, fandtes 
ikke i nogen Mmgde; enkelte Exemplarer af en Anonyx 

* fandtes hos flere df hdividerne, fremdeles fiere Munnopsis 
typica, M. Sars, samt enkeltvis Syrrhoe. crenulata,. Go&, en 
ung PasipphaB tarda, Kr., .en Awpelisca, samt en Protome- 
d&a fasciata; Kr. 

Endvidere fandtes af andre bestembare Dyr flere 
hele Exemelarer af e; Nqhthys,  samt Stykker af R ~ r e n e  
af andre Annelider, hvoriblandt kuude kjendes . Chloramiza 
pellucidurn, M. Sars; freindeles et Par Exemplarer, af Ophi- 
octen smicmm, Forb., en Yoldid frigida, Tor.. en Pla- 

.. 

MoreoGer, such individual differences in examples froin ' 
the most northerly and examples from the most southerly 
localities, are not. infrequently ,found" to ilieet, or congrue, 

* nay even' to pass the differential limit: Thus, for instanci, 
one ' of the specimens taken betwee; Beeren Eiland 'and 

* Spitzbergen has ,in the dorsal 84, in the ann1 GS rays ; ' and ' 

Kroyer counted' in one of' his Danish specimens 88 rays 
in the'dorsal, and 67 .in the anal; 

A specific distinction betwedn the northern and south- 
ern forms derived from the number of fin-rays, there is, 
accordingly, but little reason to assume. 

In, all .other respects, the Arctic individuals of the 
. species are not to be distinguished from individuals occur- 
ring in southern locgities. AS a mitter OS course, *how- 
ever,' the ' increased uumber of fin-isays i n d v e s .  a propor- 
tionate augmentation in the nuniber uf scales, vertebrb, and 
pores in the lateral lino'; but the variation observed in 
these characters is not mo& constant than in the number 
of fin-rays. 

As is the case with Lipark lineatus, which in. the 
Arctic regions has the vertical fins invariably furnished with 
a greater number of rays than when bccurring on thti 
coasts. of Norway and Sweden and in the Baltic (this 
feature, however, not sufficing to warrant division ' into 

. species or constant' varieties eyen), so too with Hippoglos- 
soides platessoides. And the species hiwin$ been diabosti- 
cated under this name 7 years before the southern form _ *  

Phronectes limundoides, .established by Bloch, the latter 
name must give ' way to the earlier' designation. 

As a peculia feature in some of theipdividuals taken 
on the Expedition, may bs, rioticed the straight margin of 
th?, pectoral rhys on the blind side ; these rays were shorter, 
too, than in the other individuals. 

' .  

*. 
* 

Food. - Of the numerous individuais. oollected. be- 
tween Beeren Eiland and Spitzbergbn, a t  a depth of 123 
fathoms, the stomach and. its contents were examined in 
1 1, of different dimensions. . The contents. exhibited very 
little disparity, ?s was indeed to be expected, dl of the 
individuals having been. brought up at one haul with the 
trawl-net. 

. ' . Exclusive of Themisto liheblula, Mandt, which ean 
hardly have been wanting in any one of the individuals 
ex'amined (in some the ventricle \\;as distended almost wholly, 
with this species), Peden grcerda'ndicus, Sow., frequently 
oocurked ; and with tho scales en'tire. The .  only orustacean 
observed in considepble numbers, was the &bove&entioned 
Byperid. I n  some of the ventiiclds were found a few 
speciiiens of -an A~zonyx, dso  several examples of Mu,nnop- 
sis typica; M. Sars, and isolated examples of Syrrhoij me- 
nulata, Gdes, 'a young Pas@h& tarda, Kr., an Ampelisca, * 
and a Protomedeia fasc&a, Kr. 
' . Of other aqimals, occurred in one specimen .several 
pqrfecl examples of a '  Nephthys, .also %fraginents of the 
tubes of other Annelids;' amongst which Chlmmna pelluci- 
dum, M. Sars, admitted of 'being detekmined ; moreover, 
one or two 'examples ,of 'Ophiodaz. sericeum, Forb., a Yoldiu, 
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naxie, 'saint hos de fleste af Iiidivideriie en Del Grus og 
Mudder. 
. Hos et  af Indiriderne fra Tanafjoxd fandtes af Dyre- 
levninger intet uden Peden groenlandic%$, Sow:, i flere 
E x'emplarer. 

Udbredelee. Da Bloch's Pleuronectes l i i naddes ,  
efter hvad ovenfor er udviklet, m a  antages blot a t  udg j~ re  
den sydlige Stamine a;f Fabricii Plmronectes platcssoides, 
er Arten fund& fra Spitsbergen og Island ned 1angsNord- 
yest-Europas Kyster til den britiske Canal, fremdeles ved 
Nord-Americas 0stkyst f r s  Gr~n land  af ned til NewEngland 
Staterne.. 

Ved de scandinaviske Kyster liar den hidtil vzesentlig 
vaeret kjendt fra det noget grundere Vand i Nzerhed-en af 
Land;  sandsynligvis er den dog udbredt paa passende Dyb- 0 

der oieralt i de arctiske Have, men har bd t i l  paa Grund 
af mangelfulde Apparater ikke veret erholdte i nogen be- 
tydelig Dybde, eller i nogen Afstand fra Land. At 'den 
dog her maa forekomme tildels i Mzengde, f r e m g w  deraf, 
at den baade erholdtes b a a  Stat. 323) i omtrent 200 Kilo- 
metres Afstand fra nzermeste Land,'og ved en enkelt'Lej- 
lighed (paa Stat. 326) i et samlet Anta1 af 15 Individer, 
store og. smaa, fra en Dybde af mellem 200 og 300 
Favns. 

' Gen. Glyptocephalus, Gottsche. ' '  

Jf'iegm. Arch. f. Naturg. 1 Jahrg. 1835, B. 1, p. 156 (183;). 

Legemet hqjrevendt, glat, smdeles langstrak f ,  med 
kort' Balerod. Ycendeme . smaa, icztsiddende, mqj- 

'seldannede, talrigat p a  Blindsiden, og d a m e  i 
beg9e Kjcever en enlcelt Blutiet RcFlcLe; Vomerin- 09 
Palatintcender mangle. Mundaabninyen acerdelas . 
Eden; . .  Kjcmerm omtrent lige lang,e,' 09 naa Izo.s.de ud- 
voxede neppe hen un&r ?jet$ Jorresfe Hand. An&/- 

' torn i liegelen tilstsde. Sidelinien ncesten ret. Cau- 
dalen ajkundet. Skjcellene smau, nf ulige Stsrrelse, 
glatte. Iilovedet lcdet, <med en IZalclce .Gi-uber' pna 
Blindsiden; ejntme tceisiddende. Straaleantdlet Be- 
t y deligt . 

. .  

. .  

* 

30. Glyptocephalus cynoglbssus, (Lin,) ,1766. 
, .  

I 

Plcuronectcs cynoglossue, Lin. S p t .  Pat. ed. 12, t'om. I ,  1). 4r)G (17W). , 

Pzeuronectei PO&, L&+. Hist. Nat. Poiso. suites i Buffon, t o h .  4, p. 

Pkuronectes e&ico&, Faber, Tidsskr. f. Xaturv. 5 B., p. 244 (Kbhen. 

. ,. 
401 (1819) [tcs.te Br. & Cioqde]. 

1828); Isie 1828, p. 877 (1828). . 

frigida. 'Tor.. a Planaria, and. in most' of the individuals, 
a little' gravel or mud. 

I n  .one of the Tana Fjord specimens, I??dm grow 
l a d i m  - several examples I- constit,uted the sole con- 
tents of the ventricle. . 

Distribution. - From what has been stated above. 
Bloch's P l m h ~ h e  h a d o i d e s  must be regarded as the 
southern branch pf Fabricius's Pleuronedes platessoides; and 
the species ranges therefore from Gpitzbergen and Iceland 
along the' north-westerq shores of Europe to. the British 
Channel; and in America, from Greenland to the coasts of 
the New England States. 

On the coasts of Scandinavia; H. platessoicles has here- 
tofore been chiefly taken in coinparatively shavow water, 
a short distance from land ; probably. howev'er. its range 
extends throughout all parts of the Arctic Ocean, though 

'it has not as yet. owing to the defective constructioh'of 
the apparatus employed for capturing it, beeu met with 
at my.  considerable depth. or in the open sea. But that 
it does occur, and even abundantly, in such localities, may 
be inferred from i t s  haviug been taken at  Station 323, 
nearly 200 kilonietres from thp .nearest land; ' nay, on one 
occasion (St'atiou 326) as inany as 15 .individuals. large 
and small. were ob'taiiied at  a depth of 200--300 fathoms. 

Gen. Gl,yptoceph$lus, Gottsche. 
M'iegm. Arch. f. Xatwg. 1 Jalirg. 1833, B. I .  11; 156 (1835). ' 

Body .dextral, smooth, elongated, peduncle of 
tail short; Teeth small, closely set, incisorial, most 
numerous on ihe blind side, forming a continuous 
cuttin,q edge -on either &de: vomerine and palatine 
teeth wayting. Mouth very' si?aall; jaws a.bout equal 
in . length, in adults scarcely reaching the anterior mar- 

gin of the eye. Preanal spine, a.s a rule. preserat. 
Lateral line a,lmost straight. Caudal rounded.' The' 
scales small, varying in size, smoolh. Ile,ad .small,. 
with ., a mr2:es of fouem on the blind side. Eyes 
approxim.aie. F<n-'rap numerous. 

. .  

30. Glyptocephalus cynoglmsus, (Lin.) 1766. 

P&u~.onectes cynogZossu6, Lin. Syst. Nat. ed. '12, tom. 1, p. 4:)O (17GG). 
pktr~onectcs pola, Lac6p. Hist. Nat. Poiss. suites h.BuRdn, tom. 4, p. 

PZeu~omctes saxicola, Faber, Tidsskr. f. Xnturv. 5 B., p, 244 (Kbhvn. 
401 (1810) [teste'Br. & Goode]. 

m a ) ;  Isis 1828, p. 87i (1828'). 
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T m p .  paa Bunden. 

Buadc,r. . 
Datuni. 

-47rtal Iirdiw. 
~- - 

P&rrroncctes. nigronmnw, silse. Prodr. Ichth.' Scand.. p. 55 (1 832). 
Qlyptocephalue sk~ ico la ,  Gottsche, Wiegm. Arch. f. 'Ihturg.. '1 835, 1 B., 

Platessa p o k ,  Jell. Man. Brit. Vcrtebr. Anini., p. 4r18 (18:35). 
PZatessa elongatu, Yarr. Suppl. to Brit. Fish., p. ? (1839); Hist. Brit; 

Platessn sazicoh; Kr. Danm. Fiskc, 2 B., p. 338 (1843-45). . 
Glyptocephalus cynoglossus, Gill, Proc. Acad. Sat: Sci. Philad: 1673, p. 

.Hi0 (1 873). 
Glyptocephalua acadinnus, Gill, @roc. Acad. Nat. sci. Philad. 1873, p. 

300 (1873). 
Glyptocephaltte C l O ~ q a h 1 8 ,  Gill, Proc. Acad. Nat. Sci. Philad. 1873, p. 

Pteuvonectes elongatcur, Day, Proc. Zool: SOC. Lond. 1679, p. 755, P1. 

p. 15(i (1835). 
. 

Fish. ed. 2, vol. 2, p. 318 (1841). 

302 (i873). 

. .  LXI (1870). 

. Diagn. ' . Legemet glat ; dets B j d e  i?adeholcles. 110s yngre 
. Inaide+ 4: Jaos Geldre 3.  Gange (elber derunder), Hoegdets 
L q d c  S1/ r  ' t il  %:%I4 Gange i Total1Qngde-n. Tmzderne 
pa& 0jensiden 6-13 i Over-, 7-14 i. Under?cj&ctn, paa 
Blindsiden 17-26 ;.Over-, 19-28 i UnderJcjcevm. , Le- 
gemet skjce1beJclcedt -i?ldtil 0 j ~ w z s  Forrand; Pinnerne ligeledes 
mire e ~ e r  mindre s?jcelbe?ckedte. ~nterorbitalrnmmet ' smalt, 
w e d  ojh0jet Kjsl. 0jnene store, indeholdes 3-3l/; .Qange z 
,Hovedets LmajpIe; det nedre 0jc ligger If3 0jedcengde foran 
det sure. Analtom tilstede. Pectoralen pan Blindxiden ikke 
forlcenget. Ensjarvet rsiagtig graa ; Blindsiden hos de mldre 

. mer ellw mimire msrlgarvet. PectomGa paa 0jemiiha i 

. sin yare Ha.lz:ael'Lort.. 

+ 5 , o o  c. + '_',A0 c. 
- - 

. Nuddcr ng Ler. 

!?(cldc .Juni 1877. 25de Juni  1871. 
- Sandbund. 

-- 
1 lialvvoxont Iitdiv. 1 Jndiv. 

M. B. 7.  D. 110 (k-l2O);,A. 95 (8'2-102); 
P. 10-11 (9-14); C. 23 (18-26); V. 6. 

, . Looalit. fra Nordh. Exped, Lofoten; Tanafjord i 
Finmarlren. 

I - I - ' Stat. 2f.i. 

Taiiafjord, 
Finmarken. , 

1 . Rest, 
Lnfotcii. Brliggcdic (1. 

Pku~onectea ni~TOn?ati718, Nilss. Prodr. Ichth. Scand., p. 55 (1832). 
.GEyptoccplialus snxicola, Gottsche, Wiegm. Arch. f. Naturg. 1835, 1 B., 

&tCbm pola,. *fen. Nan. Brit. .T7ertebr. Anim., ,p. 455 (1835). 
Phtessa elotigata; Yarr. Suppl. to Brit. Fish., p. ? (18:39); Hist. Brit. 

Plntessa snxicola, Kr: Danm. l"iske, 2 B., 1). 338 '(1843-45). 

1'. .1nci (18%). 

Fish. ed. 2, vol. 2;  1). 318 11841). 

' Glyptocep~i'alus cyno&osstur, Gill,, Proc. Acad. Fiat. Sci. Philad. 1873, 'p. 

Glyptocephalus uhiianuk,  Gill, Proc. Acad. Xat. Sci. Philad. 1873, p. 

Glyptocepphalus ClOtlgatU8, Gill, ,Proc. Acad. ?Tat. scf. Philad. 1873, p. 

P&u~onectrs &mgatw, ,  Day, Proc. Zool. SOC. Lond. 1870, 11. 755, P1. 

' 360 (1573). . 

M Q  (lS73). 

. 3 i2  (187Y). 

LXI (167!)). a .  

Diagnosis. - Body snzo~fh; .its depth, in youqzg in- 
dimiduals is f o  tot'al length as 1 to $,, in adults & 1 to' 3 
(or less); length of head as '1 to 61/4-53/4. Teeth on 
colou,red side in the upper jaw 6-13, iii the lozuer 7-14; 
o n  'the blind side' h t he .  upper jaw 17-26, in  the 
lower 19-28. Body sca.led to the ant&or margin of the 
eyes; the $ns l i kmse  , ; w e  or less covered with scales. 'Inter- 
orbital space narrow, with a shav  ridge; the y e s  large, tI&r 

' dianwter being to thehngth of the head as 1 to 3-3?/?; the 
lower eye abqut one-third .bf its dianaeter in advante of the 
upper. Preanal &ine present. *The pecioral onjlae blind side 
not produced. Colour m f o d  brown; the blind side in adults 
more or .less tinged witla the sanae cotour. outer haw of 
pectoral oja the coloured side blacJc. 

M. B. 7. D. 110 (95-120); A. 96 (87-102); 
P. 10-11 p-14); e. 23 (18-2q; v. 6: 

Locality (North Atl. Exped.): - Lofoten; the 
Tana Qord (Finmark). 

. I  

' I  - I , Stut. 2(il. , , 

I 

E m c t  Localjty. ' Lofoten. Rost, The Tana Fjord, 
. Finmark. 

' Depth. . . 150 Fathoms 127 Fathoms' 

Date. I 26th Junc 1877. I 25th .Tunc 1878. 

A'uiirb. of Sprcitn. I 1 Indiv, (hnlf-grown). I 1 Lldiv. 

Remarks on the Synonymy. - Glyptocephalus cytw- 
glossus is apparently the only species of the genus'inhabik 
ing the Atlantic Ocean, 01. cmdianus, Gill, from the e& 
coast of N o ~ t l r  America, having been. shown to be speci- 
fically distinct from Ql. I cynoglossus. Two othes. species 
(described by Lockingtoii in the current yeax [1880]) occur, 
however, in the Pacific (coast of California). 

The youngest, of the specimens taken on the Erpedi- 
tion, total length 212"" ( 8 l / S  English inches), bbviously rb- 
presents the stage of development in which Ql. cynogbssus ' 

has been referred by English naturalists to a sephate spe- , 
cies, under tho name ,of Pleuronedes dongatus (Yarr.). This 
form, of which up to. the present time a few specimens 
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Totallaagde . . . . . .. . I 212mm 
Lzengde uden Caudal . 1 . . 170 - * 

Hovedets.Laengde . . . . . 3 7 -  
' Legemets Hprjdo . . '. , . . I 5 2 -  , 

engelske Kyster, i Regelen har vaeret anseet $om identisk 
med G1. ynoglossus,. har Dr. D i y  i fbrrige Aar paany 

' hivdet  dens Artsberettigelse, 'efterat et nyt Individ var 
kommet ham i .Hsnde  i 1879, ligeledes fra. 'de ' engelske 
Kyster .(Cornwall). I. Proc. Zool. SOC. London 1879, 'p. 
755, , giver han en ny, Beskrivelse og en correct Planche 
(p1. LXI) af denpe efter ham Mening distincte Ar t ;  In- 
dividets Langde var 9 eng. Tommer (omtr. 22Smm), saa- 

. ledes noget nzer af samme S@i-relse,, som det mindste af 
Nordhvs-Exheditionens. . 

Det .fremgaar af Dr. Day's. Beshivelse af 'Pl~ronix- 
tes elo*atu& a t  din vssentligste' Ejendomnielighed, sam- 
menlignet med GlyptocqjLalus rnjnoglossus,. ligger i Skjzl- 

.' beklzedn'ingens Udstrzkning, idet. denne 11.0s 'den fprrstnaewte 
ikke s t rskker  sig ud. over Finnestraalefne (uhdtagen over 
Caudalen), hvilket derimod er Tilfaeldet hos den sidste. 

Undersprges dette Forhold hos det mindste af E y e -  
dkionens Individer: vial det , sees, at ogsaa her strzekker,Skjal- 
beklaeclningen sig blot til Gruqlen af de- verticale Finner, 
og 'blot langs den nederste Del af enkelte S t r d e r .  ville de 
forste Spor af Skjs l  rise sig. Det sldste Exemplar, hvis 
Totall. er 401mm, har derimod Skjslbeklsdning ud over Fin- 
nerne, dog' ingenlunde saerdeles rigeligt, men liovedsagelig 
blot langs Stiaalerne, og vaesentlig paa disses .nedre Del ; et 
Par 'Unger fra Norges 'Vestkyst, hvis Totallangde dog 
$ke overstiger 65mm, (de eneste Uqgei, som j e i  har kunnet 
undersgge), ere' endnu ganske skjsllprse. 

De* ovrige Forskjelligheder mellem Pleu~mzectes elon- 
.gatus od .GlyptoCqhalus ltynoglossus ere ianske uvaesentlige, 
og kunne samtlige begrundes ved den fprrstnaevntes yngie 
Alderstrin . .  . . .  . . .  

Bemarkninger til Beskrivelsen. Ingen Forskjel 
kunde opdages mellem Individet Sra Finmarken, og ligestore 

De 2 under Expeditionen 
erlioldte Individer h a d e  folgende Maal': 

. Individer fra Chfistianiafjorden. . 

401 mm 

325 - 
69 - 

141 - 

. .  
. ,,B. V.' er'  sandsynligvie en Trykfejl .for B. VI1 (hvis B. skal 
vsere samme Tegn, som i Almindelighed udtrykkes eom N.B.). 

only have been taken - all from the English coasts - has 
-been generally regarded as identical with Q1. cynogtossus; 
but in ,1879 its supposed claim to specific distinction ivas 
again asserted, by Dr. Day, who in that year had obtained 
&.new specimen, and this one too from the English coast 
(Cornwall). In  Proc. Zool. SOC. London, 1879, p. 755, 
that naturalist furnished a new. description, with a good 
drawing (Pl. LXI), of this, in his opinion, distinct species. 
The total length being 9 English inches (about 228mm), i t  
is of very nearly the same dimensions 3s the smallest of 
the specimens collected on the Expedition. 

, . The chief distinctive-feature in Rmronectes elongatus, 
as compared' ivi.th Qlyptocyhalus cynoglossus, is deriqd, ac- 
cording to Dr. Day, from the scaled integument, which in 
the former does not extend over the h- rays  (saving those 
of the caudal); in the latter, howeyer, itadoes. * .  

But, on examining the smallest of the specimens ob-' 
tained on the Expedition, the scaled in$egument is found 
to reach to the base of the vertical fins, a few rays only 
exhibiting on their lower part traces of scales. In  the 
oldest example, total length 401 mm, the scaling extends oiit 
on the fins; i t  is not dense however, the scales occurring 
chiefly along the rays, and in pdrticuhr on their, lower 
part. Two very young specimens (from the west coast of 
Norway), with. a tothl. length of not mofb than 65mm, the 
only young examples I have had an dpportunity OS exaniin- 
ing, were. still entirely scaleless. 

The other distinctive p,eculiarities supposed to. dis- 
tinguish PI. elongatus from Q1. ynoglossus, are none of 
them specific characters, but may all be referred to the 
immaturity of the form&.' 

Descriptive Observations. - No difference could be 
detected between the individual from Finmark and exam- 
ples of equal size taken in the Christiania Fjord. The 
specimens obtained on the Expedition, measured as follows : - 

a. b. I Lofoteii. I Tana Fjord. 

212mm I 401mm 
Total Length ,. . * . . .' . . 

.'Length exclusivo of Caudal . . 1 170 - I 325 - 
Length of Head . . : . . . 1 37 - .; 69 - 
Depth of.Bddy . . . . . . I * 52 - I 141 - 

Number of teeth on the coloured side in the largest indir- 
iddal 10 above and 10 below, on the blind side, 21 above.and 19 
below; in the smallest individual'on the coloured side 10 
above and 11 below, on the blind side 21 above and 23 below. 

' 

The fin-rays livere .as follows: - . .  
a. D.. l l3 ; ' .A.  97; P. 11;  C. 23; V.. 6.. 

. B. D..lO9; A. 90;  P. 10;  C.' 26; 'V. 6. 
. 

.. . .  
Distribution. - The range of 0. ynog loqs ,  which 

extends from the British Channel along the north-western 
-. 

1 'IB, V" is probably a misprint for B. VII, assuming tlie signi- 
fication. of 13. t o  be that lisuallg attached 'to M.B; 



niod Kord, end til Trondhjemsfjorden i Norge. Ved de 
engelske Kyster er den iklce sjelden, men den forekoninier 

6 idethele sparsommere lamgere niod Nord; i Kattegat er 
den intetsteds talrig. og den gnu, saaridt bekjendt. ikke 
ind i Ssterspren. . 

I Jforge er den funden pan adskillige Localiteter, 
talrigst i Christianiafjorden, hvor den saagodtsoni daglig i 

' Hprstmaanederne sees p a  Fisketorvene ; undertiden kunne 
20-50 Indirider erholdes i det samme Drd,. Ved Lan- 
dets Vestkyst e? den idethele sparsom; fprrst i 1875 blev 
den med Sikkerhed fundet w d  Bergen. ligesom et Par In- 
divider ere erholdte ved Florpr og ved Christiansund. Xord- 
havs-Expeditionens Individer vnre, som ovenfor nzvnt,' fra 
Lofoten og Finmarken? og uare optngne fra en Ilybde 
af indtil 150 Favne; disse ere de nordligste Punkter, fra 
hvilke Arten hidtil vides erholdt (71O K .  S.), ligesoni den 
hidtil ikke, saavidt vides. er bbserreret p a .  stprrre Dybde, 
end den ovenfor anforte. 

T7ed' de egentlig arctiske 0lande or den endnu ikke 
paarist ; derimod forekominer den atter pas Ostkysten af 
Kord-America.. hvor den i '1872 fandtes ferrste Gang, og 
senere (i 1877) optoges i stort h t a l  udenfor Kysterne af 
New England-Staterne. nf U. S. Fish-Commission, paa en 
Dybde nf indtil 90 Fawe. Den 110rcr saaledes blaudt 
denn e Fni~iili es Dybvnn dsfornier. 

Farn. Ophidiidae. 

Gen. Rhodichthys, toll, 1878 (n. gen.). 
Forh. Vid. Selsk. Clira. 1e78, KO. 14, p. 99 (1878). 

Legemet forholdsvis hqjt, uden Skja.1 ellei. Side- 
linie, hulvt 9 jennemsigizjt, bag Bughulen stcerkt sum- 
mentrylct. Hovedet liredt o$ tykt ; Caudalen distinct, 
blot ved Roden il'lvoxet Analen 09 Dorsalen. Anus 
f o r a n  Pecioi*alcrne, lige under Gjdlespalten. Vcn- 
tyalerne bestaa a f 2 lan9a Filamenter, fclstvoxede 
til Tungebenet, og k l ~ v e d e  i sin ydre Halvdel. 
Analen begyndw langt bagenfor Anus;  Ilorsalen 
enlcelt., Tcender tilstede paa d~ellemlcjcevcisie 09 i 
Unde&jcez;en. G jallelaagene uvcebnede. 

Deli norske Nordlinvsespeditioii. Collett : Fiskc. 

sliores of Europe. but the species had not previously been 
observed farther north than the Drontheim Fjord. On the 
English coast it is anything but a rare fish; in the Catte- 
gat it nowhere occurs abundantly, and it does not enter 
tlie Baltic. 

I n  Norway, it is niet with in several localities. inore 
particularly tlie Cliristiania Fjord ; aud may almost dayly 
during the autumn months be .seen exposed for sale in 
the fish-markets ; from 20 to 50 individuals are sometimes 
brought up at  a single haul. Off the western shores of 
this country the species is on the whole but rarely met 
with ; indeed its occurrence off Bergen was not ascertained 
with certainty till 1875; one or two individuals have like- 
wise been obtained . near Flora and Christiansund. The 
specimeiis brought home by the North Atlantic Expedition - ' 
taken at  a depth of 150 fathoms - were, as previously ob- 
served? from Lofoten and Fininark, the most northerly 
localities and the greatest depths in .which the species is 
as yet known. to have been met with (71O'N.). 

On the islands in the Polar Sea the species lias not 
been shoivn to occur; it inhabits however the eastern shores 
of North America, where i t  was first observed in 1872, and 
subsequently (1877) captured, in large numbers. off the coast 
of the New England States. by the U. S. Fish-Cominission. a t  
depths reaching 90 fathoms. Hence it must be classed 
among the deep-sea form$ of this family. 

Fam. Ophidiidae. 

Gen. Rhodichthys, Coll. 1878 (n. geii.). . .  
Foih. Vid. Selsk. Chm. 1878, No. 14,  p. !)9 (1878). 

. -  
Body comparatively deep, witlkout scales or lat- 

eral line, senl.i-iranslucent, posterior to the abdom- 
inal cavity .much compressed. Head broad and 
il&k; caudal jin distinct, at the base only connate 
with ihe anal and dorsal. The vent placed an- 
terior to iJie pectorals, immediaiely beneath tJhe branch- 
ia,l opening. TJN venkals consisting of two long 
jilaments aitached to the hyoid bone, the wterior ~ 

half bz.d. 5 % ~  anal orGinaiing a considerable 
distance posterior to the vent, l'he dorsal single. 
Yceih on the intcmazi l lary and the lower jaw. 
Opercles unarmed. 

20 
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- 
Ik[Jth: . 

Tciiip. rat Bot,tonr. 
.... 

___________ 
. Botlol,r. 

. . . . .  - 
Uatc. 

31: Rhodichthys regina, Coll. 1878 (n. sp.). b 

PI. V, Fig. 37-39. 

Rhodirhthys wgiira, COIL Forh. Vid. Selsk. Chrs 1878, So. 14, p. 99 
(1876). 

___. 
' 12@0 Fathoms (2341 m). ' 

- 
- 1.40 c. 

Biloculina Clar. 

irith July  1878. 

7--. - - . -. . - . 

. -. .............. -. ..... __  - .. _. ..... - . .  

Diagn. Ensjarcd rOd oceralt. Houedet inde11oliles 
?miten 4 Gafige, Lepnets stsrste B j d e  44l5 Gange i To- 
tallmagden. Legmet forti1 hsjt, bagtil stadd ccfsmcclnende, 
itled lang og smal Halerod. Orerlcjwen' Imagere, e ~ i d  Under- 
7cjmm. DorsaEen begynder urniddelbart ocer Gjdlesju1tc.n; 
Caudalai rager nzed de ydre 3 Feintedele ?id over Dorsalen 
og Analen. 0jntme snaaa, indelwldes 7 Gange i Hocedds 
Lowgde; Bzterorbitalrumm?t bredt. Tmzderne yderst Jim, 
stillede i frere h k k e r .  hTcFseborene dobbelte. Ajq~azdices 
pyloricae 10. Stmrelsen af clet eneste mders0gte Aulivid, 
e n  Hun, 29rmm. 

Bundrn. 

DnttLlJi. 
- __ 

________ 
. A,ttul Zndiv. 

H. B. 6. D. 60; A. 67; C. 10; P. 11-12. 

Biloculina-I+x. 

ltido Ju l i  1 6 3 .  

* I Indiv. 

- -__ 

____--- 

. Localit. fra Nordh. Exped. Havet n d t  niellein 
Beeren Eiland, J a n  Mayen og Finmarken. 

Stat.  297. 
. .............. .- . . . .  . I  . . -- 

I Beliggenhed. 4O:i Kil. 
NO. Jan  31ayen. 

Trnip. para Btctt&n. I - 1,4O c. 

Udmaalinger. 
Totallsngde 297 nim . . . . . . . . . . . . .  
Legemets Lamgde til sidste Halehvirvel . . . .  267 - 
Legexnets H e j b  ved Begyndelsen af Dorsalen . . 63 - 
Legemets Hprjde ved Begyndelsen af Analen . . 69 - 
Hovedets Lzngde . . . . . . . . . . .  '27 - 
Hovedets Hajde lige bag Ventsalerne . . . . .  GO - 
Hovedets Tykkelse ovw Kinderne . . . . . .  46 - . 

31. Rhodichthys regina, Coll.' 1878 (11. si).). 
PI. v, fig. 37--3!). 

Rhodichlhys w g i m ,  Coll. Forh. Vid. Selsk. Chra. 187H, so .  Id, 1). 99 
(1 6%). . 
Diagnosis. - Colow a ttnifonn bright red. The length 

of the head i s  to the total length nearly as 1 to d,  the exbeme 
deytla of the body as 1 to d4ij. Anterior pa?? of body deep, 
in the posterior region rapidly tapmirig; tad at base 
long and slender. Uppr jaw longer tlaaii lower. T h e  
dorsal J;?i originating iininediately aboee the branchial aper- 
titre; f?ae ca~tdal projoding to the extent oj' tlaree$ft7is of its 
lmig& beyond the domal and aiial. Eyes sniall, tlim'r dia- 
nzeter being to the length of the heud as l to 7; iizferorbital 
space w i d e  The teeth exceedingly miwute, arraqzged in 
smeral series. Nostrils double. Pyloric appmdages 10. 
Length of the only indicidual obtained ( a  male) 29Ymm. 

111 B. 6. D. 60; A. 57; C. 10; P. 11-12. 

Locality (North Atl. Exped.): - The open sea, 
between Beeren Eiland, ,Jan Mayen! and Finmark. 

465 Kil. I '  YE. Jax! 3Inycn. , 
Exnrt Locol i ty .  

General Remarks. - Rlaodichflzys re,9ina is not 
nearly related to any. known genus of Sor th  European 
fisiles.  lie body perfectly, snioot~i, AII no trace of scales 
or lateral line; colour a bright red. The skin exceedingly 
thin. slid. quite transparent; originally i t  was firmly at- 
tached to the body; but i t  has now, the individual 
liaving been preserved some time in' spirits, become loose 
over the \vhole surface, and may be readily displaced with 
the fingers. The individualkcame up alive, from the great 
depth of 1230 fatlionis, and survived some time in a tub 
of sea-water ; but  its movements were sluggish. The whole 
of tho body osceedingly soft; originally, i t  was 'semi- 
translucent, so $hat divers of the internal organs could be 
distinctly seen, for instance the gills, the vertebral column, 
the various divisions of tlle brain!. the auditory apparatus 
and the greater part of the intestines. Even in tho present 
state of preservation, this transparency is still obvious. 

Meaaurements. 
Total length . . . . . . . . . . . . .  297mm 
Length of body to last caudal vertebra , , . . 267 - 
Depth of body a t  the origin of the dorsal . . .  63 - 
Depth of body at  the origin of the anal . . . . .  59 - 

Depth of liead il?iniediately posterior to the ventrals 60 - 
Thickness of head across the cheeks . . . . .  46 - 

Length of head . . . . . . . . . . . .  77 - 



Snudelis Lsngde. . . . . . . . . . . . . . .  g j  Inln 

@jets Diameter (Iris) . . . . . . . . . . .  11 - 
Hovedets postohitale Del . . . . . . . . . .  42 - 
Lindsens Diaineter . . . . . . . . . . .  G - 
Afstandeii iiielleni -0jneiie (Iiiterorbitalriuiiinet) . . 30 - 
Gjzllespaltens Hojtle . . . . . . . . . . .  46 - 
Overkjsvens Lmgcle . . . . . . . . . .  39 - 
Squdespidsens Afstand fra Ventralerne . . , , 52 - 
Underkjsvespidsens Afstand fra Ventralerne . . 42 - 
Snudespidsens Afstaiid fra Anus . . . . . .  G:! - 
'Underkjsvespidsens Afstand fra Anus.  . . . .  52 - 
Snudespidsens Afstand fra Beg. af Dorsalen . . i 9  - 
Snudespidsens Afstaiid fra Beg. af Analen . . .  98 - 
Anus's Afstand fra Analen . . . . . . . .  36 - 
Dorsalens stmste Hojde . . . . . . . . .  19 - 
Lzngden af sidste Dorsalstraale. . . . . . .  10 - 
Ventrallens Laiigde . . . . . . . . . . . .  97 - 
Pectoralens Gruiidliiiie . . . . . . . . . .  16 - 
Pectoralens L m g d e  . . . . . . . . . . .  43 - 
Caudaleiis Lsngde . . . . . . . . . . . . .  30 - 
Analens st0rste H0jde . . . . . . . . . . .  18 - 
Lzngden af sidste Analstraale . . . . . . .  11.:) - 
Halerodens H0jde . . . . . . . . . . . .  4 - 
F r a  Anus til Halespidsen (Halepartiots Lsngde) . 235 - 

Beekrivelse.' Legemsbygnitzg. Lcgeiiiet er bagenfor 
Hovedet liojt indtjl Analens Begyndelse ; herfra aftager 
Iiurtigt H0jd?n, og Legemet M e r  i sin sidste Del ud i en 
lang og jevii Spidse, der. yderst er ssrdeles lav (kun lidt 
over Halvdelen af en Lindsediaineter). Iinidlertid erc de 
verticale Finner nssten overalt teiniiielig h0je, saaledes at  
Individet ser forholdsvis 110jt .ud i den stprrste Del af sin 
Langde. Bagenfor Kakken og deii uiniddelbart under 
Sakken liggende Bugliule er Legemet overordentlig stwrkt 
sammentrykt. 

Anus er .slrrdeles langt freiurykket, cg ligger lige 
under Gjallespalten, saaledes i wi Afstaiid fra Snudcspid- 
son, der indelioldw ikke langt fra 5 Gange i Totallsngden. 
Det  ligger f o r a n  f'ectoralerne, og i en betydelig Afstand. 
fra Analens Begyiidelse.; ved dets b a g e  Rand fiiides en 
kort, tyk 09 stir Papille. 

Hovedets Lmgde . . . . . . . . . . . . .  3 . a  
Af Totallrcngden udgjir: 

Snudens Afstund fra Anus . . . . . . . . . .  4,79 
Snudens Afstancl fra Dorsaleii . . . . . . . .  3!7;) 

Halens Lzngde (fra Anus til Halespidsen) . . . . .  
Legernlets H ~ j d e  (red Beg. af Dorsnlen). . . . .  4,71 

Snudens Afstand fra Analen. . . . . . . . . .  3:0;, 
1.21 

Hovedet er bredt. og tykt; dets Lsngde indelioldes 
ikke fuldt 4 Gange i Totallsngden (eller, Caudaleii fra- 
regnet, ikke fuldt 3'/? Gange). Dets Bredde over? Kin- 
derqe er ubetydoligt storre, end dets postorbitale Del; 
Snuden er sardeles bred og stump. 

Panden og Nakken ere s tsrkt  livalvede. iiied under- 
liggeiide tykke Nusklor; paa Hovedets vvrige Dele ere 
Knoglerne blot bekllcdte ined en tynd og 10s Hud, . Den 
0vre Profilrand e-r jevnt nedlabeude, eller, hvor Hudeii 

,Length of snont 25 i n s  . . . . . . . . . . . .  
Uiameter of lye (iris) . . . . . . . . . . .  11 - 
Postorbital region of head. . . . . . . . .  42 - 
Diaineter of the leiis . .  . . . . . . .  G - 
Distance between the eyes (interorbital space) . . 30 - 
Depth of branchial aperture . . . . . . . .  46 - 
Length of upper jaw . . . . . . . . . . .  39 - 
Froin point of snout to ventrals . . .  : . .  52 - 
From extremity of lower jaw to ventrals. . . .  42 - 

Froin extremity of lower jaw to rent . . . . .  52 - 
From point of snout to origin of dorsal . . . .  i 9  - 
Froiii point of snout to origin of anal . . . . .  98 - 
Distance of vent from anal . . . . . . . .  36 - 
Extreme depth of dorsal . . . . . . . . .  19 - 
Length of last dorsal8ray' . . . . . . . . . .  10 - 
Length of ventral . . . . . . . . . . .  97 - . 
Depth of pectoral a t  base . . . . . . . . .  16 - 
Length of pectoral . . . . . . . . . . .  43 - 
Length of caudal . . . . . . . . . . . . .  30 - 
Estreiiie deptli of' anal . . . . . . . .  ; . 18 - 
Leiigtli of last anal ray . . . . . . . . . .  I 1.5 - 
Depth of tail a t  base . . . . . . . . . . .  4 - 
Froin the vent t o  tlie tip of caudal (L of tail) . 235 - 

General Desoription. &&we of the Body. - 
Deptli of body considerable, as far as the origin of the 
anal fin; froin thence it rapidly diminishes. the body terni- 
inating in a rather narrowish tail, the root very thin 
and slender, (the depth but slightly exceeding half the dia- 
ineter of tlie lens) ; the vertical fins, however, are conipara- 
t i d y  deep. jnd hence tlie height of the individual is 
throughout the greater part of its length considerabla 
Posterior to the napo and tho abdominal cavity, placed iin- 
iiicdiately beneath, the body is' reinaxkably compressed. 

* Tlie v a t  far in front, hmediatelj. beneath the brancli- 
ial aperture, the distance from the point of the snout being 
to the total lengtli Ivery nearly as 1 to. 5. It is placed 
n n t e r i o r to 'the pectorals, and at a considerable distaiice 
from the origin of the anal; a t  the posterior margin occurs 
n sinal1 papillary wart. 'thick and hard. 

Length of liend . . . . . . . . . . . . .  3.85 
Distance . of snout from vent . . . . . . . .  4.79 
Distance of snout from dorsal . . . . . . . . .  3.75 
Distance of snout from anal . . . . . . .  3.03 
Lengtli of tail (from rent to tip of the caudal) . . 1.21 
Depth of body (at origip of dorsal) . . . . . .  4.71 

Tlie liead broad and thick; its length is to total 
length aliiiost as 1 to 4, or, exclusive. of the caudal, alniost 
as 1 to 3'/.; its breadth across the cheeks slightly exceed- 
ing the length of the postorbital region ; snout extremely 
broad and obtuse. 

The front and nape vaulted, with thick subjacent 
iiiuscles; the bones in the other parts of the cranium 
inerely invested with a thin and lax skin The superior 
profile line slopjng gently downwards. or slightly and 

Froin point of snout to vent . . . . . . . .  62 - 

* I  

. *  

X'hi Total Length contains: - 

. .  

. 

20 * 



156 

. er indfalden melleA Knoglerne, s v q t  eller . ,uregelmassigt . 
concav. .Hovedet ei- uvsbnet ; paa Praeopercnlum kan der 
under Huden f0les enkelte lavere Knuder og Kainine, lige- 
son1 lignende Knuder findes over 0jnene, paa Siderne af , 

Nakken, og p a '  hver Side af Snudespidsen. 
Gjaellelaagene ere ligeledes beklsdte med en IBS Hud, .; og ende bagtil i en.Flig, undersMttet af en sinal og krum- " 

met Benknogle ; Suboperculum rager ud over Gjsllehinden. 
Gjaellespalten er ssrdeles vid; Afstanden mellem begge I! 
Spalters nedre Ende pan Hovedets Underside er blot lidt 

' I  

over en 0jendiameter. 

il 

1 1  

'i 

'I 
. I  

Snudespidsen rager noget frem f0ra.n Over- og MelIem- 
kjsven ; Underkjeven. er ikke ubetydeligt kortere, end 
Overkjaeven, som shaekker sig tilbage indtil forbi @jets 
bagre Rand. 

Neseborene ere dobbelte; det bagre Par ligger 'i oni- 
trend en ajendiameters Afstand fra fajet, det forreste om- 
trent midt mellem det bagg-e og Snudespidsen. Den 'indl 
byrdes Afst?nd mellem det bagre Par Naesebor er lig 
Snudens Lsngde ; mellem det forreste Par  omtrent det 
halve. 

0jnene ere forh&dsvis smaa, og indeholdes 7 Gange 
i Hovedets Laengde. Bredden, mellem 0jnene (Interorbital- 
rhmmet) er nssten 3 Gange saa s u r ,  som 0jendiaineteren. 

Tsnderne, der ere tilstede i Mellemkjsverne og Under- 
kjaeven, ere yderst fine; de & m e  her AereRzkker, og ere 
saerdeles tststaaende. Vomer og Palatinbenene ere glatte. 

Finnerne. Dorsalen, der er enkelt, taeller GO Straa- 
ler, som overalt, i s s r  i. dens foi:reste .Del, ere indbyrdes 
Sorbundne med en tyk, fedtlipende Mellemsubstans, over 
hvilken den l0se Hud ligger slapt og bevaegeligt ; Straalernes 
Bygoing. er derfor. vanskelig at angive med Sikkerhed. De  
forreste Straaler ere klev.ede til Grunden; de bagre syqes 
at vzere enkelte, men ere' tydeli$t articulerede.. De  fprrste 
Straaler ere saerdeles' korte, og heve sig nssten ikke op over 
Ryggen; derpaa tiltage de successivt i Lsngde, indtil Fin- 
nen omtrent midt paa Halepartiet Lar naaet sin storste 
.H0jde, der omtrent er lig Overkjsvens halve Lsngde. Paa 
Haleroden staa Straalerne temmelig toet, men ere endnu 
forholdsvis lange ; den sidste Straale paa Dorsalsiden er 
mod hele sin Lengde, der udgjm nssten en 0jendiametcr, 
tilvoxet Caudalen. Dorsalen begynder umiddelbart over 
Gjsllelaagets b g r e  Flig, saaledes, at dens Afstand fra Snude- 
spidsen iideholdes, ligesom Hovedet, omtrent 3yj4 Gange i 
Totallaengden. 

Analen indeholder 57 Straaler, der ere af Bygning 
temmelig overensstemmende ined Dorsalens. De foiyeste 
Straaler ere dog ikke fuldt saa korte, sorn de tilsvarende 
i Dorsalen, men de lengste have nssten samme Hfljde, 
som disse ; den ophorer: ligesom Dorsalen, uiniddelbart paa 
Haleroden; og da dens sidste Straale, der ogsaa her med 
liele sin Laengde er tilvoxet Caudalen, er ubetydeligt lsn- 
gere, end den' sidste Dorsalstraale, rager Analen noget lax- 
Sere ud'over Caudalen, end Dorsalen, saaledes at  den be- 
dskker  omtrent 2/5 af denne. Analen udspringer i en Af- 

irregulady concave between the bones where the skin is 
shrunk. The head unarmed; on the preoperculum a fow 
obtuse protuberances and ridges can be felt underneath the 
skin; similar protuberances occur above the eyes, on both 
sides of the nape, and at  the end of the snout. 

The gill-plates are likewise covered with a lax skin, 
and terminate a t  the posterior extremity in a rounded flap, 
supported by a slender and curved bone. The subopercu- 
lum extending beyond the branchial membrane. The gill- 
opening exceedingly wide ; distance between its lower ex- 
tremities on the under surface of the head but slightly ex- 
ceeding the diameter of' the eye. 

The point of the snout projecting beyond the supe- 
rior and the intermaxillnries ; lower jaw shorter than upper, 
the latter extending backwards past the posterior margin 
of the eye. 

Sostrils doub1.e ; the posterior pair distant about the 
diameter of the eye from the eye; the anterior situated 
nearly midway between the posterior and the point of the 
snout. Distance between the noStrils OS the posterior pair 
equal to the length of the snout, between those of the 
anterior about hdf  that length. 

The eyes comparatively small, their diameter being 
to the length of the head as 1 to 7. Width of interorbital 
space almost three times the diameter of the eye. 

Teeth on the intermaxillaries and in the lower jaw, ex- 
ceedingly niinute and arranged in several series ; the Yomer 
and the palatine bones smooth. 

Fim. - One dorsal, furnished with GO rays, which, 
niore especially in the fore part of the fin, are all of them 
united together by nieans of thick adipous tissue, and 
enveloped in a lax and yielding membrane ; hence the struc- 
ture of the rays is'difficult to determine. The anterior 
rays are cleft to the base; those in, the posterior p.art 
of the fin appear to be simple, but are distinctly ttrticula- 
tod. The foremost rays are exceedingly . short, scarcely 
projecting above the surface of the back ; the rest gradually 
increasing in length till the fin, about the middle of the 
caudal region: has attained its greatest height, which is 
about equal to half the length of the upper jaw. The rays 
at  the base of the tail rather close, but liere, too, compar- 
atively long; the terminal ray on the dorsal side through- 
out its entire length, which is nearly cqud to the diameter 
of the eye, connate with the caudal. Tho dorsal fin orig- 
inates immediately above the flap of the' gill-cover, i ts  
distance from the tip of the snout being to the total length 
about as 1 to P I 4 .  

The anal is furnished with 57 rays,' in structufe 
closely resembling those of the dorsal. The foremost 
rays, however, not quite so short as the corresponding 
rays in the dorsal; .but the longest are almost equal in 
height with those of that fin; it terminates, like the dorsal, 
in immediate proximity to the caudal fin; .and the last of 
its rays, also connate with the caudal throughout its entire 
length, being a trifle longer than the last dorsal ray, the 
anal extends somewhat farther beyond the caudal than does 
the dorsal, covering about txo-fifths of I that fin. The * anal, 

I 
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stand af nesten en halv Hovedlaengde fra Anus, clog for- 
lioldsvis langt fortil, idet dens Afstand fra Sn~despidsen 
blot udgjsr en Trediedel af Totallangden, s@cdes at  det 
egentlige J3aleparti kommer til a t  udgjsre 2 Trediedele af 
denne. 

Caudalen er saerdeles smal og langstrakt, s a d  ubety- 
deligt tilspidset. Den bestaar af 10 ssrdeles fine .og tat- 
stillede Straaler. hvoraf det yderste Par  ere kortera, end 
de ~vrige,  der sanitlige omtrent have samnie Laengde; de 
ere udelte, inen fint articulerede. Caudalen, der, soin oven- 
for nsvnt, ved Roden er bedaekket af den sidste Dorsal- 
og Analstmale. har en Lsngde af omtr. 1/,0 af Totall. 

Pectoralerne udspringe noget b a g e n  fp r Anus, lige 
bag Gjsllespalten, sadedes, a t  deres Rod b e r ~ r e s  af Gjelle- 
hinden. De t d l b  11, paa den anden Side 12 Straaler, der 
ere delte omtrent fra Nidten af. Pectoralens Grundlinio 
udgj0r lidt over Hdvdelen af Interorbitalrummots Bredde. 
De ~vers te  Straaler ere de lengste; de fslgende efterhaan- 
den kortere ; deres stsrste Lengde indeholdes i Totallangden 
iicpsten 7 Gange. Hele Finnen er ydorst blsd og b@jel[g, samt 
lialvt gjennemsigtig, og indhyllet i den samme l0se Eud, 
soni den ovrige Del af Legeniet. 

Ventralerne ere tilstede som 2 Ian& Filamenter. hver 
indhyllet i en tyk Hud, og fzstede til Tungebenet, umid- 
delbart ved Gjdlespaltens nedre Ende. I sin fcrrste Halr- 
del ere de udelte, nicn dele sig pan Midten i 2 Tr<aade, 
hvoraf den ene er langere, end den. anden. Venkalens 
hele Langde udgjsr 110s det enestc undorssgtc Individ om- 
trent 'Iy af Legelnets Lasgde, men varierer sandsynligvis 
hos Individerne. 

Slimpwey. Sidelinie eller Skjal h d e s  ikke. Lmigs 
Underkjaeven strakker sig en Rakke af 4 store, aabnePo- 
rer, hvoraf den fsrste staar narved Symphysen, den sidste 
paa Kjavens bagre Rand. Paa hver Side af Overkjwen, 
umiddelbart ved Randen, s tm  3 lignende Porer, saint en 
enkelt paa hver Side hen under @jet. 

Farven var overalt msrkt kjsdrsd incd enkelte lysere 
Skygninger; den rar yderst fint og ajevnt fordelt, s'aaledes 
at tydclige Pignientpunkter vme ikke synlige. Gj~llehinden 
v a r  inteiis carinosinrsd ; Iris var ikke metalliskfaht, inen 
dybt blaasort. Denne siiiukke r0de Farve or efterhaanden 
110s dct pas Spiritus opbovarede Exomplar saagodtsom 
ganslie forsvundet, saaledos at  dette nu er bleveii jeviit 
lividagtigt overdt. 

Appmzdices pyloricae, hvis Anta1 var 10, vare tykke 08 
cylindriske ; deres Lmigde rarierede mellem 15"" og 18"". 
Biighinden var sort. 

Individet var en Ban; Testes, dor dog neppe for 
Tidon vare i sin fulde Udvikling, havde en L m g d e  af 45"2m 
(den venstre), og 55 mm (den, h0jro). 

' into two cirri, one longer than the other. The length of 
the ventrals' in this unicum equals about one-third of the 1 

Fade. Ventrikelen, der var sardeles musculss, indo- 
lioldt endnu gjenkjendeliio Lavninger af Crustaceer, skjsnt 
Individet var ophentof fra 'den onorme. Dybde af &sten 
1300 Favne, hvortil var medgaaet flere Timer, og derpaa 
i en Tid holdt' levende onibord. Disse. v u e  '2 Indirider 



.af Bythoccor's leucopis, saint 1 af Pseudoinysis abyssi, beggc 
Artrx beskrevne i 1880 af G. 0. Sars fra Nordhars-Expedi- 
tionens Indsamlinger, men ingen af dein tidligere fundne 
i en saa betydelig Dybde. Endelig faudtes et Individ af en 
endnu ubestemt 'Hyperide, der sandsynligvis er ubeskreven. 

Udbredelse. Det eneste hidtil erholdte Exemplar 
. af'denne insrkelige Ar t  harde en Lsngde af omtrent 1/3 

Meter, og optoges, soin orcnfor nmnt ,  fra det iskolde Vand 
' paa nssten 1300 Fames  Dyb midt ude pan Ravet. den 

16de. Juli 1878, ointrelit lige langt frn Spitsbergen. J an  
Mayen og Finmarken. 

Subord. Physostomi. 
I \  

Fam. Scopelidae. 

. Gen. Scopelus, Cur, . 
Rkgne Jnim. 6d. 1 j'tom. 2, p. 169 (1817). 

32. Scopelus. miilleri, (Gmel.) 1788. 
. .  

' Satmo miillrri, Gmel. Lin. Syst. Kat. ed. 13, tom. I ,  p. 1378 (1788). 

Math. Ah. ,  G .Del, p. CX. Kbhvn. 1837 (183.',.-30). 

Chrr*.1874, p. Ir12. 

8copeZus glnn'atis, Reinh. Overs. 1P35--36, Kgl: D. Vid.~ Selsk. Nat. 

Scopelus nriiZ&ri, Coll. Norges Biske, Tillegsh. til Forh. Vid. Selsk. 
Chra 187:) (1874). . 

Diagn. Legeinets B j d e  noget mindre, mzd Hovedlmg- 
den, der indeholdes + 4 ' j S  Qange i Totallamghz. Over- 
kjmen gaar ta7Jage forbi 0jd, og e n h .  triaizgukert ajiliaa- 
rd ved Randm af Pra.eo~ierculum. Dorsa@ ligger over 
Mellmrummet naellem Vmtmlwne og Analen. @jet OVM'O~*- 

dentlig stwt, i?zde?ddes iklce fuldt 3 Gange i Hovedlmgckn, 
og w kwn lidd mindre, end Hovedets postorbitale Del. 3 
t3%j~lra?lclcw ovenfw, 4 neclen for Sidelinien. Skjcellene ,qlatte; 
Sidelinims Skjad stsrre, @ad de s ~ r i g e .  .21-23 Par Plettw 
kngs  Buglinien (5  inetlcln Strubela og V4ztraleme; 3- 
4 mellem Viatralerne og Ana7cn; 7-8 langs Anden, 6'.  
mellem Analen 09 Cazdalm). Faw:en grsiilig-bi-un ovcntil, 
paa Midten gwlagtig s07iylindmide, paa Bugen msrlcere 
olivengrm. 

D. 12-14; A. 16-18; P. 11; T< 8;  C. 7119/7. 
fin. lad. 36 (QUnth:), 38 (Kr.). 

and 1 of Pseudoinysis abyssi, both species described (1880) 
by G. 0:. Sms from specimens collected on the North At- 
lantic Expedition, but a o t  previously met with at  so great 
a depth ; finally,. an exainple of a Hyperid, as yet undeterm- 
ined, and probably undescribed. 

Distribution. - The only example of this singular 
species yet obtained inehured in length one-third of a 
metre, 4and. qs previously mentioned, was taken in the 
frigid area at  a depth of nearly 1300 fathoms, in mid-ocean, 
the locality being about equidistant from Sliitzbergen, J an  
Mayen: and Finmark. July 16th 1878. 

Subord. Physostomi. 

Frcm. Scopelidae. 

. .  
, Gen. Scopelus, Cuv.. 

Rbgne Anim. Cd. 1 ,  tom( 2, p. I69 (1817). 

32. Scopelus ,miilleri, (Gmel.) 1788. 

SaZnio eriilkri, Gmel. Lin. Syst. Xat. ed. 13, tom. 1,' p. 1378 (1788). 
Scopelus gZacialis, lieinli. Overs. 183L-36,  Kgl. D. Vid. Selsk. Nat. 

~ ' C O ~ J C ~  ai i i l lc i i ,  Coll. Norges Fiske, Tillregsh. til Forh. Vid. Selsk. 
Math. Afi.  (i Del, 11. CX. Kbhvn. 1837 (188ri-36). 

Chra. 1874, 11. 152. 

: 

Chm. 1875 (1874). 

Diagnosis. - Deptla of the body a tr@e less than the 
length o j  the I d ,  which is  to total hzgth as I to 4--4lle. 
The maxillary edendi& haclcwards past the eye, and term- 
inatin.9 in a triangular dilatation at the naargin of the pre- 
o1ierculum. Dorsal jin placed above the space bdweea 
the ventra& and the anal. Eyes remarlcably large; their 
loiz,yitudinal dianzdm being to the length of tlze head very 
giearly as 1 to 3, and a trifle less than the postorbital region 
o j  tlae head. Above the lateral line 3 rows of scales, below 
4. Scales smooth; those on the .lateral line larger than 
the rest. Aiong tAe ventral line 21-23 pairs of syots (be- 
tween the throat and the raatrals 6 ;  tetwem the ventrals and 
the anal 3 or 4; dong the anal 7-8; between tlae anal 
and tlu? caudal 6). Colour above a greedsh-brown; in the 
naedial region yellowish, with a silvery lustre; on the abdo- 
nwn; a dark olive green, 

D. 12-14; A. 16-18; P. 11; V. 8 ;  C. 711917. 
' Lila. lat. 36' (Qiinth.), 38 (Kr.). 
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Locelit. fra Nordh. Exped. Storeggen udenfor ~ .Looalitx (worth Atl. Exped.): - The Storeggen 
bank, off' Aalesuiid (Sorway) ; the open sea, west of Finmark. Aalesund (Norge) ; Havet vestenfor Finmarken. !I 

Stat. 33. Slat. 29r1. 

S torcggen, 174 Kil. 43s Kil. 
11'. dnlesund. 1'7. Haiimnierfest. 

E ouiid floatipg. 1 1  10 Fathoins ('1030 m). 

. . . . . . . . . .  . . . .  - . . . . . . . . . . .  - 

. . . . . . . . . . . . . . . . . . . .  .- ............. 

. . -. .... -. . ---- . . . . .  ...... -. . 

- .  - 1.3O C. ' 

- Biloculinn Clny. 

l.4th .TiiIy 18iP. 

3 Indiv. 

........ -. .. .... .- 

.... . . . . . . . . .  - ....... _ . . - 

30th .June 18X. 
- ..... . . .  ... -. .... __ .. _- ._ 

1 Iudiv. . 

Beliggenlird. 

' Stat.' 33. 
. . .  -. 

Storeggcii, 174 Kil. 
1,'. AnleRuiid. 

F!,ydendeiVandskorpen. 
. -  . . . . . . . . . . .  

_ - .... - -. 
- 

. 

- 

30te Juni 1SX. 

1 Indiv. 

__.-- 

..... _ _  - - .- . .  ._ . - ... - - 

.......... .... 

Dyldq. 

Tenip. paa Uuirden. 

Bunden. 

Datuni. 

AiJal Indiv. 

. . .  -. . - - .... 

-. - .. -. .- . .- 

. . . . . . . .  

._ 

Stat. ?!):I. 

4S:j Kil. 
V. Hniiimcrfest. 

- . l l l 6  Fnvne ( 2 0 3 0 m ) .  
- ........... 

..... . . . . . .  _ ..... . 

- 1.3o'c. 
r- _, . ... 

Biloculinn-Ler. 

14dc .Juli 187s. 

' :1 Iiidiv. 

. . . -. . . . . . . .  

-. . . . . .  ..... -. _. . 

Dernmt  findes atter anfort for Aaret 1774, 6 4, a t .  
han den 3die Juni d. A. .faugede ,en sjelden Fisk, der for- . 

:i ' 
I .  

I Exact Locality. 
, . . . . . . . . . . . . . . .  

Depth. . .  . __ 
I 

i. ~ m p .  at BoUoni. 
. . . . . .  .... .- . 

Bottoni. , . . .  -. ..... - . .  
I 'Date. ' 

i: 

. _. .. 

A't~iiib. of Spenirn. , 

I Farther on (Section 4: anno 1774), i t '  appears that 
on the 3rd June Stroin captured, ;'a rare fish," which other 

troede at  have d m  af Artedi som No. 1 beskrevne Cow- 
gonus for sig. 

i 
~ 

coived the species before liiin to 'be identical With the Core- 
go)w described by Artedi as No. l. 



Strprm .hay ikke omtalt nogen af disse9iske i sin f3PrnJ- 
mprres Beskrivelse. d e r  i Supplementerne til denne. Der- 
imod giver han i 1.793 i Naturhistorie-Selska~ets Skrifter . 
en Meddelelse om et Par sjeldnere norske Fiske. begge 
ledsagede af en kortfattet Beskrivelse og Afbildning. Den 
sidste af disse kalder han ,,en liden rar Fisk, som jeg tog 
med Haanden af Havstranden for mere end 20 Aar siden“; 
han nzvner endridere, at han strax havde ladet enBeskri- 
velse og Afbildning nedsende til 0. F. Muller, for at den 
kunde indtages i dennes ,,Zoologis DanicaLL, der netop skulde 
udkomme. Dette var efter hans Vidende ikke skeet, og 
hqn giver. dei.for paany dens Afbildning 06 Beskrivelse. 
Af’bildnipgen fremstiller, som Enhrer ser. en Scoplzls, og 
ikke Maurolicus, men Bkkrivelsen gjentager omtrent ordret 
hans Bemsrkuinger i Dagbogen . af 1 764 vcdrprrende denne 
s i d s  t e Art. Uoverensstemmelserne mellem Tegning og 
Beskrivelse kan derfor blot forklares paa den Maade, at 
Strprm ganske har forglenit sin Observation af Scopelus for 
Aaret 1774, men hsvde sin dengang udfprrte Tegning i 
Behold, som nu gjengives tilligemed den iiaurolicus ved- 
rmrende Test  fra Aaret 1766. 

Miiller havde i 1776 i sin ,,Zoologia DanicaLL2 ikke- 
destomindre omtalt Strmm‘s Art. men. i Overensstemmelse 
med Strprm’s egne Antydninger, og uden at give den et spe- 
cielt Artsnavn, henfmt den blandt Coregon.erne som No. 4 15 
med fprlgende Ord : :,S.(almo) maxillis edmtulis, irferiore 
longiore, ventre punctato. (3. Rr0m misit.“ Den f0rste 
Del af denne Diagnose .er, som det vi1 sees, Artedi’s ord- 
lydende Diagnose af den senere Coregonus albula. 

I Overensstemmelse med Muller opfprrer endelig Gme- 
lin i 1788 i sin 13de Udgave af ,.Systems Naturae“ Arten 
som Salmo mnulleri, men giver ingen anden Oplysning om 
den, end Muller’s Diagnose, der ordret gj engives. 

Det  kan efter det foranf~rrte ansees for utvivlsomt. a t  
Navnet salina mullm‘, Gmel., ikke kan tilkomme nogeq 
anden, end den af Strprm under Aaret 1774 beskrevne 
Scopelus, men ikke Uaurolicus Borealis, som KriiyerY har 
villet. 
hardt’s senere beskrevne Sc. glacialis fra Grprnland, pas 
hvilken Ar t  Strprm’s fprrste Beskrivelse og senere Afbildning 
i alle Dele synes at passe ; sandsynligvis liar Reinhardt ikke 
kjendt den sidste. og lieller ikke ventet at gjenfinde sin 
Art i Gmelin’s Salrrzo miilleri. 

Denne Scopelics er . uden Tvivl identisk med Rein- ’ 

. Bemaerkninger til Beshivelsen. Da Krayer i 1847 
i Naturh. ‘ T i d ~ s k r . ~  har leveret en udfprrlig Beskrivelse af 
denne Art,. og givet dens Afbildning i Gaimards store 
Rejsevserk, skal jeg nedenfor blot meddele et Par Bemzrk- 
ninger vedrarende de nye Exemplarer, hvilke desuden ere 
samtlige i en saa slet Tilstmd, a t .  de ere ganske uskikkede 
til a t  beskrives i sin Helhed. 

. *  
I Skr. af Naturh. Selak. 2 B. 2 H., p. I!) (Kbhvs. 1793). 

Zool. Dan. Pro&., p. 48 (Ham. 1770). 
Dsnm. Fiske, 3 B., p. 114 (Kbhvn. 1840-413). 
Natirh. Tidsskr. 2 R. 2 B. 3 H., p. 230 (Kbhvu. 1847). ‘ 

Ke’ither in his descriptive work on Sprndmprr. nor in 
the Supplement, has Strprni recorded these fishes. But 
in 1793 a paper by that author on two rare Korive- 

and 
figured, appeared in the. Journal of the Danish Society of 
N:itural History.’ One lie terms :ra singular little fish that I 
found more than 20 years ago on the sea-shore;” and goes on 
to mention his having forwarded without loss of time a 
description and drawing of the specimen to 0. F. Miiller, 
for insertion in that distinguished naturalist’s forthcoming 
work “Zoologia Danica.” KO notice having, however: to 
‘the best of his knowledge, been taken of this communicn- 
tion! Strmm describei and figukd the species anew. The 
representation, as inas be seen at  n glance: is that of n 
Scopelus, and not of a Ma,uroliclhs, - but the description 
a.n almost verbatim transcript of the olpervations on the 
l a t t e r  species in his Diary for 1766. Now, the manifest 
discrepancy between tlie drawing and. the description, ’can 
be accounted for solely by assuming Strmm to have entirely 
overlooked his notice of Scopelus in 1774, and -,the drawing 
executed on that occasion being still extant - to have an- 
nexed‘it t o  his diagnosis of Mazrrolims from 1766. 

Miiller nevertheless did record the species in his LLZoo- 
logia Danica” (176G), but classed it iii accordance with 
Strprm’s views, and without assigning any special desig- 
nation, among the Coregoni (Xo. 415). as follows: - 

~ ( C r ~ m o j  namillis edentzclis, injeriow longiore, ventre p p c -  
tato. Cl. Rr0ni: mizisit.” The first &nt of this diagnosis 
agrees: we see, word for word with Artedi’s diagnosis of 
Co~egorius albula, subsequently established. 

In  conformity with Muller’s description, Gmelin records 
the species (1788) in his 13th Edition of ‘LSystema Xaturw” 

* as Snl~no miillmi, but furnishes no additional information : 
liis diagnosis is a verbatim copy of Muller’s. 

From the data set forth nbove, it is obviousthat the 
name Salnio ilzibl1m-i should dot: as proposed by Kriiyer,$ 
be given to Maurolicus borealis, .but to the Scopelus de- 
scribed by Strprm, in 1774; and doubtless that Scopelus is 

’ identical with , Reinhardt’s Sc.. $acialis, from G-reenland, 
afterwards diagnosticated, Strplm‘s’ description corresponding 
in every respect with the characters of that species. 
Probably lteinhardt knew nothing .of Strom’s figure, and 
\vas not prepared to meet with his species in Gmelin’s 
S a h o  ,~nii.llwi. 

. gian fishes, ‘both of which were bl-iefiy described: 

Descriptive Observatione. - I<royer having furnished 
in 1847 a full description of this species in “Naturh. 
Tidssl~r.,”4 and figured it for the plates accompanying Gai- 
mard‘s p e a t  work, I shall confine inyself to a few obser- 
vations‘ on tlie new specimens, which, besides, are one and 
all in so mutilated a condition as to render them wholly 
unfit t o  serve as subjects for a general degcription. 

Skr. af Nstdrli. Selsk. 2 B. 2.H.: p. 15 (Kbhvli. 1793). 
? Zool. Dan. Prodr., p. 49 ( H a m  1770). 

Darimarks Fiske, 0 B., p. 114 (Kbhvn. 18413-49). 
Nnturh. Tidsskr: 2 R. 2 I3. 3 H., p. 280 (Kbhvn. 1847). 
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~ e n g t ~ i  0 x 1 .  ofCsuda1 
. Length of Head . . 

ltnys in the Anal , 

.-__ - - - - 

Rays in the Do&d . 
. 

Det fprrste Exemplar, fra Expeditionen i 1876, optoges 
nied det fine Overfladenet fix Vandskorpen p a  Fiskebanken 
Storeggen udenfor Christiausund (Norge). op var prjens~nlig 
udkastet i halvfordprjet Stand af en Eiskemave. Skjalbe- 
kladning.cn manglede saagodtsom overalt, ligesom mindre 
Dele af Legemets Sider vare fortarede; deriinod vare Fin- 
nerne forholdsvis vel vedligeholdte, ligesom de sprlvglindsende 
(~~liosphorescerende?) Plotter langs Bugen nzsten overalt 
vare i Behold. 

De 3 Exemplarer fra Expeditionen i 1878 vwe alle 
noget over halvt‘ udvoxede, og optoges fra Havet langt 
vestenfor Hammerfest med Trawliiettet, der her naaede Bund 
p a  1 1  10 Favnes Dyb. Ogsaa her mangler Skjalbeklred- 
niiigen smgodtsom fuldstamdig, og flere Finner ere afbrudte ; 
isacr er Caudalen defect, sa’a a t  Individernes Totallmigde 
ikke n0,jagtipt Iran opgiws. 

De  langs Ventrallinien lcrbende sprlvglindsende Pletter 
ere (fopavidt de kuiine sees, ell& ere i Behold) fordelte 
paa fprlgende Maade : 

Melleni Struben og Ventralerne 5 P a r ;  clot prverste . 
er bedskket af Gjallelaagene, naar disse ere lielt tilsluttede. 

Rlellem Ventralerne og Analen 4 Par; dette Tal or 
constant 110s alle de af mig liidtil undersprgte Exemplarer. 
(Kroyer angiver 3 i ovenfor anforte Beskrivelse). 

Laiigs Analen tindes 7 Par; 110s et i Universitets- 
MusEet opbevaret nogenlunde fuldstzndigt Exemplar fra 
Hasvig ved Hammerfest er der mellem den’5te og Gte Plet et 
noget stprrre Mellenirum, end mellein de prvrige; hos de 2 
af Exemplarerne fra Noi.dhavs-Expe‘ditionen, hvor disse 
Pletter ere bleviie bevarede, er der dcrimod et lignende 
Melleiiirum mellem den Gte og 7de Plet. 

Mellem Analen og Caudalen findes G Par. der alle 
staa tacttere sammen. cnd i de foregaaende Rakker. . 

T7ed Roden af- Caudalen nedenfor Midtlinien findes 1 
Par. * 

De forskjellige enkeltstaaende Pletter eller kortere 
Rzkker, der findes hist og her paa LegemetsSider, kuune 
ikke ester de forhaandenvz?rende Exeniplyer boskrires. 

De  crlioldtb Exemplarer havde fprlgende Maal og 
Straaleantal : 

50 - 53 - 54 - i 70 - 
14 - 1 15 - I _ _  15.2 . - -I--- 18 - , 

14 12 
17 

__- 

. I  : n. I b. : c. Cl. 
i Stat. 2!Y). j Stat. 285. Stat. 285. I Scat. 33. I I 

.. ...... . ~ _--- 
Totallsngde (omtrent) 61 ;mi I ’ 6 2 m m  I 78 mm 

Hovedets Lmngdo . . 1 14 - 
Lwngde udeii Caudalon 

Straaler i Dorsalen 14 
Straaler i Analen , : 17 ? . ’  ? 16 ’ I 

__.--I 

Straaleantallet i Analen kan blot hos 2 aS Indiyiderne 
med nogenlunde Sikkerhed. angives. Hos det ene Exem- 
plar er den sidste Analstrnale dobbelt, hrilket er utjdeligt 
hos det andet. ’ 

F0de. I 37entrikeleii af det one af de paa Stat. 2.95 
erholdte Individer fandtes Dele af en Thrnisto libellula, 
Mandt, saint flere Exemplarer af Comoecia boyedis, G. 0. . .  

I>on norske Nordlinvsesl~oditio~i.  Collott : Fisko. 

The first individual, obtained on the cruise in 187G. 
was taken in the fine-meshed surface-net. on the Storeggon 
fishing-bank, off Christiansund (Xor~vay), and had evidently 
been ejected in a half-digested state from a fish’s stomach. 
The scales were alinost everywhere wanting ; moreover, small 
portions of the sides of tlie body had disappeared; tlie 
fins, on the other hand, were cemparatively uninjured. as 
also the argenteous (phosphorescent?) spots extending along 
the abdomen. 

The 3 specimens taken on the last cruise of the Ex- 
pedition, in 1878, were all. a little inore than half-grown: 
they were captured at  sea, far vest of Hammerfest. in the 
trawl-net, which had been sunk to the depth of 1110 
€dAonis. On these speciniens, too, hardly a scale remains, 
and several of the fins are broken, more especially the 
caudal; hence the total length cannot be accqrately stated. 

l h e  silvery spots along the ventral line were disposed 
(so far as the condition of the individuals admitted of ob- 
serving them), in the following order. 

Between the throat and the ventrals 5 pairs, the upper- 
most covered. by the gill-plates, when the latter are closed. 

Between the ventrals and tlie anal 4 pairs; this num- 
ber is constant in all the examples I hare hitherto exam- 
ined (Kroyer gives 3 in “Natudi. Tidsslcr.”). 

Along the anal 7 pairs; in a specimen, comparatively 
perfect, preserved in the University Museum: from H y r i g  
near Hammerfest, the space between the 5th and Gth spots 
is somewhat wider than that between the others; 2 of tlie 
individuals obtained on . tlie North Atlantic Expedition in 
which these spots are visible, have a similar space between 
the Gtli and 7th spots. 

Between the anal and tlie caudal G pairs, inore closely 
arranged than in any of the foregoing series. 

At the origip of the caudal. below the mesial line, 1 
pair, 

The various isolated spots or shorter series occuiying 
here and there on the sides of the body cannot be determ- 
ined from the specimens taken on the Expedition. 

The measurements and fin-ray formula! in the specimens 
obtained. were as follows: - 

r 1  

’ 

Food. - The stomach of one of the individuals t‘aken 
a t  Station 29.5 contained fragments of a Themisto libellzda, 
Mandt. together with several examples of Co?zcczcia bwealis,’ 

21 
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Sars 1869 (en Ostracode, * der hidtil kun er funden langs 
den'norske Kyst paa en Dybde af 300 Favne'..eller der- 
over). 

Udbredelse. Denne arctiske Reprzsentant for Shg- 
ten var hidtil kjendt fra Grprnland og fra de norske Kystcr, 
Overalt er den kun sparsomt erholdt, enten som d ~ d e ,  iland- 
drevne ' Individer, eller udtagne af Sdernes  Maver. Af 
Nordhavs;E?rpeditionens Individer vare de 3 optagrie fra 
Havet vestenfor Hammerfest ; sandsynligvis er Arten ud- 
bredt paa gunstige Localiteter .over hele Polarhavets Dyb, 
og vi1 med mere fuldkonine Rcdskaber oftere kunne er- 
holdes. 

Fra Grprnland havde Musaeet i Kjprbenhavn, ifprlge ' 

Reinhardt sep., allerede i 1836 erholdt G Individer fra de 
nordhgjste Colonier Oincnak (Umanak), Ititenbank og <JaL 
cobshavn. Senere er .flere Exemplarer nedsendte til samme 
Mus2eum fra Syd-Qr~nland. 

Fra de norske Kyster kjendtes tidligere blot 3 Indi- . 
vider, hvoraf det fprrste var det, der af Strprrn tbges vcd 
Volden i Sprndmprr i 1774; det andet hjembragtes til Be?- 
gens Musaxin, angivelig fra Hardangerfjorden, af Stiftamti 
mand Christie mellem Aarene 1830 og 1840, Det  tredie, 
der opbevares paa Universitets-Musaet i Christiania, er 
indskdt  fra Handelspladsen Hasvig ved Hammerfest, og be- 
finder sig, ligesom foregaaonde, .i mindre god Stand, skjprnt 
ulige bedre, end "ordhavs-Expeditionens Exemplar fra Stor- 
eggen ; sandsynligvis er ogsaa dette udtaget eller udkastet 
af en Fiskemave. 

E n  anden Art, Scoyelus rqlendem, Rich: 1845, op- 
rindeligt beskreven fra Guineakysten, har i de sidst forlprbne 
Bar, 1879 og 1880, vist sig at vsre  stationax i Trondhjems- 
fjorden (630 N. B.), og adskillige Exemplarer ere allerede 
fundne, hvoraf flere opbevares paa Musaeerne i Trondhjem 
og Christiania 
. Af en tredie nordisk Ai+, Sc. k~oyeri, Malm 1860, 
er et enkelt Exemplar funden, i Maven af en Gadus iizmrhua 
udenfor Skagen i 185G2. 

G. 0. Sars 1865 (an Ostracod hitherto not mot with 
on the Norwegian coast a t  a depth of less than 300 
fathoms). 

Distribution. - The coast of Greenland and the 
northern shores of Norway were the only localities in which 
this Arctic representative of 'the genus had previously been 
met with, and but sparingly, for instance floating dead or 
washed ashore, or found in the stoinnchs of seals. Of the 
in+viduals obtained on the Expedition, 3 wore taken in 
the open sea west of Hammerfest. Probably the species 
occurs everywhere throughout the depths of the Polar Sea, 
and witli improved apparatus will no doubt be more fre- 
quently captured. 

According to 'Reinhardt sen., the Zoological Museum 
in Copenhagen had obtained G individuals so far back as 
1836, from the most northerly colonies in Greenlafid, viz. 
Omenak, Ritenbank, and'Jacobshavn. Subsequently, divers 
examples were sent to the same Museum from South 
Greenland. 

On the shores of Norway, but 3 individuals had pre- 
viously been observed, one of which was the example 
taken by Strom a t  Volden in Sonclmor, 1774; the second, 
stated to have bein captured in the Hardanger Fjord, 
'was presented to the Bergen Museum by the Stiftarntmand 
Christie, between 1830 and 1840. The third, preserved in 
the TJniversity Museum, Christiania, \vas sent from Hasvig 
near Hammeffest; its state of preservation is far from 
perfect, though better than that of the specimen obtained 
on the Expedition from the Storeggen fishing-bank; probably 
this individual too had been in a fish's stornach. 

Quite lately (1879 and ISSO), another species, Scopelus 
resplazdens, Rich. 1845, originally described from the Guinea 
coast, has been met with as stationary in the Trondlijem 
Fjord (lat. 63O N.), and several specimens, preserved in 
the Museums of Trondlijem and Christiania,' have been 
already collected. 

A single .example of a third Northorn species, Sc. 
krljyeri, Malm 18G0, mas found in the stomach of a Gudw 
morrlaua, taken off the Scaw in 1856.2 

* Forh. Vid. Sel;k. Chra 1P80, No. R,  p. 3: 
Forh. Skand. Naturf. 8 N0de Kbhvn. 1PG0, p. 017 (Kbhvii. lR(i1) .  

, 
' 

Forh. Vid. Sclsk. C h r ~  lS80, Yo. 8, 1). 9. 
* Forh. Cjkand. Naturf. 8 N0de Rbhvn. 1860, 1;. 617 (Kbhvn. 1861). 



* Fig. 1. 
*- 2. 
- 3. 
- 4. 
- 5. 
- 6 .  

7. 
- 8. - 9. 
- 10. 

- 

Fig. 11. 
- 12. 
- 13. 
- 14, 
- 15. 
-. 16. 
- 17. 
- 18. 
- 19. 
- 20. 
- 21. 

Forklaring over Plancherne. 

P1. I. 

Raja hypwborea, Han. . Oversiden ; halv Starrelse. 
Raja  hyperborea, Han. Un'dersiden ; halv Storrelse. 
Sebastes mariizzcs, Yngel.; 5 Gange forstorret. 
Sebmtes itaariim, Yngel ; 3 Gmge forstorret. 

Cottunculus mimop. Oversiden. 
Cmdridwnaiclitlays uiacimzks. 
Icelus hanzatus, Han. 
Triglqis piiigelii, Han. 
Tyiglops yin9elii, Hun. 

Cottuiicuulzls I H i W q l I S .  

P1. 11. 

Agomcs decagonus, Hun. 
Agonus decayotazcs, Han ; Undersiden. 
Eurnicr.ot~e?ny spiizoszcs. 
Liyai is  bathybii. Hun. 
Carepoctus i-a'izhardi, yngre Individ. 
Carqwodus reinhardi, j+npe Individ ; Undersiden. 
Luiwpzus medizts. 
Lzcin1mazcs inaczclatus, Hun. 
Lycodes estnarkii, Unge. 
Lycodes esimrlcii, yngre Han. 
Lycodes esinarlcii. yngre Hun. 

P1. 111. 

Fig. 22. Lycodes esnzarkii, gamine1 Hail ;. 2 / y  Starrelse. 
- 23. Lycodes frig$us, Pngel. 

- 25. Lycodm li i t lmii ,  Hun. 
- 26. Jycodes pallidzts, Unge. 
- 27. 

- 24. Lycodes fri,9idtts. 

L y o d e s  pallidits, yiigre Inclivid. 

Fig. 1. 
- 2. 
- 3. 
- 4. 
- 5. 
2 6 .  

7. 
- 8. 
- 9. 
- 10. 

- 

Fig. 11. 
- 12. 
- 13. 
- 14. 
- 15. 
- 16. 
- 17. 
- '18. 
- 19. 
- 20. 
-. 21. 

Fig. 22. 
- 23. 
- 24. 
- 25. 
- 26. 
- 87. 

Explanation of the Plates. 

. P1. I. 

Raja  hypwboreu, male (frQni above); half size. 
Raja hy11wbmea, male (from beneath) ; half size. 
Sebastes inarhaus, fry ; magnified B diameters. 
Sebastes iiaariiw, fry ; Inagnified 3 diameters. 
Cottuizculus iniwops. 
Cottv~nculus naicrops (from above). 
GImtridemiaicIatIais uizcinatus. 
IceIus Izaniatzcs, mare. 
Tiiglops pingelii, male. 
Ti-iglops pingelii, female. 

P1. 11. 

Agoizzcs demqonus, female. 
Agoitus clecagoms, inale (from beneath). 
Ewuiicroti*emics spi izotw.  
Lijiaris bath y bii, feniale . 
Carqwodus winha?-di, young specimen. 
Careproctus reidiardi, young specim. (from beneath). 
Lumpenus naedizcs. 
Lunqimazls vn aczd at ecs, female. 
Lycodes essmarkii, w r y  young. 
Lzjcodes eswarkii, young male. 
Lycodes esnzai-kii, young female. 

P1. 111. 

Lycodes es~~iurltii, old inale ; two-thirds of nat. size. 

Lycodes jiit9id1cs. 
Lycotles lii fkozii, female I 
Lycodes yallitlus, very young. 
Ljyrodes pullitlzts, young speciiimi. 

LzJcodes f i + 9 i d k ,  fry. 
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I 
1 

Fig. 28. 
- 29. 
- 30. 

e -  31. 
- 32. 
- 33. 
- 34. 
- 35. 
- 36. 

,Fig. 28. 
- 29. 
- 30. 
-- 31. 
-- 32. 

P1. IV. I1 P1. IV. 

- 35. 1 - 36. 

L y c o h  seminudys, yngre Individ. 
L y c o h  muraena, Yneel. 
L y c o h  muraena, yngre Indiv. (Typ-Exemplaret). 
Lycodes m u r m a ,  yngre Hun. . 
Gymnelis viriclis, yngre Indiv. 
Gadus saida. 
Onos reinhardi. 
Onos sqtemtm'mialis, Unge. 
Onos septentrionalis. (Typ-Exemplaret). 

P1. v. 
Fig. 37. Rhodichthys regina, Han. 

i .- 38. Rlwdichthys regina. Do.' Oversiden. 
- 39. Rhodichthys regina. Do. Undersiden. I 

P1. v. 
Fig. 37. Rhodiclzthys regina, male. 
- 38. Rhodichthys regiiza, ,) (from above). 
-- 39. Rlaodiclatl~p regina, ,. ' (from beneath). 

~ y c o l l e ~  seininudus, young s'pecimen. 
fijcodes mwmna., Fry. 
fitcodes nturma, young specim. (type of t i e  species). 
Lycodes nzurma, young female. 
Gym9aelis viridis, young specimen. 
Gadus saida. 
&os reinhardi. 
Onos sgtewhbnilis, very young. 
Onos sqtemtrionalis, (type of the qecies). 

-- I/ 
! j 
'I 
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E r r a t a .  

Page 5, line 4, from foot of page, for ‘ 3 4 9 m ’  read ‘817.m’ 
- 5, line 3, from foot of page, for &grey-green sand’ ieud ‘grey- 

- 24, line 5‘7 (the last) for ‘alimentary canal’ wad Ltubifnrm house.’ 
green clay.’ 

Traiieluted into English by John Hazeland. 
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det vi forelegge Resultaterne af *vol*e kritiske Undeiwgel- I. ser: over de paa den norske Nordhavsexpedition fundne 
Gephyreer, skulla vi bernsrke, at for flere af de for denne 
Klaese nye. Dyrs Vedkomniende,'have vi kun Javt et enkelt 
Exemplar at raadd over, srta at den anatomisk-histologiske 
Bearbeidelse har  vsret forbunden med store Vanskeligheder. 

Af de 10 Slagter og 16 Arter, som ere inasamlede, fin- 
&S to nye Familier, 4 nye Sltzgter og 7 nye Arter, og er end 
ikke Antallet meget stort, saa kan det dog ined b t t e  sigea, 
at de deriblandt fremtrsdende nye Former ere i flere Hen- 
aeender af stor videnskabelig Interesse: 

Paa den fralgendg Side findes en Tabel over de Sta- . 
tioners geographiske ' Beliggenhed, hvilke ese omtalte i &- 
beidet over Gephyreerne. 

. .  

n hying before the scientific world the results of our I critical examination of the Gephyreu obtained on the 
@Norwegian North-Atlantic Expedition, we take occasion to 

notice, that, as regards several of the unknown anirnah be- 
longing to this Class, a single specimen only waa before us; 
and hence the anatomical-histological investigation has necessa- 
rily been attended with very considerable difficulty. 

The 10 genera and 1G species collected on the Expe- 
dition, coniprise 2 new families, 4 new genera, and 7 new 
species, - a number in iwelf, perhaps, not particularly great; 
but we 'nay safely affirm, that the new and interesting forme 
herb recorded will prove valu;d$e acqaisitions to science. 

On the next page we give a Table showing the Geo- 
graphical Position of the Stations referred to in this Memoir. 
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Phascolosoma Lilljeborgii, n. sp. 

Tab. I., Fip 1-4. 

Hele Legeinets Laciigdc udgj0r paa de starste Eseni- 
plarer 80mtn. Kroppcn, Fig. 1, a, der er cylindrisk, 40-1 
lang, 2"" tyk, med en lidt konisk tilspidset Bagende, liar 
en glat perlemorglindsende, nasten vandltlar Hud, som kun 
sparsoint er beaat med Papiller, der ere saa smaa, at de van- 
skeligen kunne iees wed strerk Loupe, dog staa dime Pa- 
piller noget tettere mod Siinbelens Gruiid og paa den ba- 
gerste Del af Kroppen. 

Snabelen, Fig. 1, b, son1 neppe kan t r d k e s  fuldkom- 
men ind i Kroppen, er 40mm lang, ligeledes glat, perlemor- 
glindsende, forsynet med niere tatstaaende yderst smaa 
Papiller, og liar paaEnden en Krands af 8-10 korte, te& 
melig brede Tentakler, Fig. 1, c, der omgiver den r u d e  
Mundaabning.' 

Analaabningen rund ved Snabelens Grund, Fig. 1, d. 

Huden danries af et meget tykt, finstribet Chitinlag 
(Cuticula), Fig. 3, a, 4, a, indenfor hvilket Epithelet (Matrix) 
findes, Fig. 3, b, 4, b, der bestaar af et Lag teminelig store 
Cylinderceller. 

I Epithellaget sees foknemmelig paa Snabelen en 
Maengde Kjertler, soni have en bred Grundhel, Fig. 3, c, - 
4, c, og en afsinalnende Udferselskanal, Fig. 3, d, 4, d, der 
g a r  igjennek den tykke cliitinase Cuticula, pa+ hvis Oveii 
flade den aabner sig i en tragtformig Fordybning, Fig. 3, e, 
4, e. Kjerteleq dannes af' en teinlnelig tynd Bindevsevs- 
kapsel, Fig. 3, f, der paa den indvendige plade er be- 
kldsedt med Epitliel, som ogsaa beklseder Udfemelsgangen, 
Fig. 3, g, 4, j Flere nf Kjertlerne .indeholdt en Samling 
af klire Molekuler (Slim). Til Matrix' steder et meget Gndt 
Bindevsevslag, Fig. 3, 72, 4, g, hvortil den sadvanlige MU- 
skelhud cr bunden, Fig. '4, It. 

b 

, 

Der eiekun en Retractor, som tager sit Udspring lige 
bagenfor &*oppens Midtpunkt ped  to temmelig lange Rad- 
der, Fig. 2, a, f0lger Bugfiaden, Fig. 2, b, og feester sig 
foi.til atrax bagen'for Tentakelkrandsen. 

* '  

Phascolosoma Lilljeborgii, n. sp. 

PI. I., figs. 1-4. 

Total length of the largest specimens 8Omm. The trunk,' 
fig. 1, a, measiring 40mm h length and 2"".in thickness, is 
cylindrical, with the posterior extremity slightly acuminate; 
i t  has a smooth, nacrous, saltnost hyaline skin, sparingly 
furnished With papilla, so  minute as to be yith difficulty 
perceptible under a strong magnifier; on the base of the 
proboscis, and on the posterior portion of the trunk, the 
dkposition of these papillte is somewhat closer. 

The proboscis, fig: 1, b., which can hardly admit of 
being wholly retracted within the trunk, is 40"'" long, smooth, 
nacrous, studded with exceedingly minute papilla, and bears 
at its extremity a cincture of short and rather broad ten- 

. 
Anal opening circular at the base of the proboscis, 

The skin is composed of an extremely thick, finely 
striated chitinous layer (the cuticle), figs. 3, a; 4, a, under- 
neath which' lies tho epithelium (the matrix), figs. 3, b ;  4, 6, 
consisting of' a layer of rather large cylindrical cells. 

In the epithelial layer - more especially 00 the pro- 
boscis - &cur numerous glands,lbroad at the base, figs. 3, c; 
4, c, and ,with R tapering excretory canal, fig. 3, d; 4, d, 
which pierces the thick chitinous cuticle, on the surface of 
which it opens into a $uunnel-shaped cavity, figs. 3, e; 4, e. 
Each gland consists of' a somewhat thin capsule of con- 
nective tissue, fig. 3, f, covered on.its inner surface by the 
epithelium, which also invests the excretory duct, figs. 3, g; 
4, f. Several of the glands contained an &yegation of 
pellucid molecules (mucus). Contiguous to the matrix 
extends la very thin layer of connective tissue, figs. 3, h; 

* 4, g; to which is webbed the .ordinary muscular integu- 
ment,' 'fig. 4, h. 

* tacula, fig. 1, c, encircling the round buccal aperture. 

fig 1, a. . .  

I *  

. There is only one ktractor, which takes its origin 
immediately posterior to the me'dial point of the trunk, with 
.two longish roots, fig. 2, a, protends along the ventral sur- 
face, fig. 2, b, and is attached to the proboscis tn close 

e proximity to the. cincture f of tentacles. * 
t 

1 *  
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Segmentalorganerne ere to, temmelig lange, der* fieste 
sig sorn almindeligt lidt bagenfor Analaabningen paa hver 
Side af Retractoren, Fig.'2, c. . 

Spisersret er meget tyndt og langt,'og ligger ligesom i 
en Fure paa Retractoren 4ge * bag til det Sted, hvor dennes 

. Rsdder forene sig,.Fig. 2, d ;  her g ~ '  det over i Tarmen,'der 
* gjsr et Par lsse Bejninger, Fig. 2, e, tbr derefter spiral- 

formig at lebe bagtil, naesten h o d  Kropshulhedens . Ende,' 
Fig. 2,'J hvor den boier om, uden at v i r e  befaestet til 
denne, og Blynger asig 8&a atter spiralformig fbrtil imod 
Kroppens Midte, Fig. 2, g, hvor den gaar over i en .lane, 
nmten ligelsbende Rectum, Fig. 2, h, der munder. ud paa 
Ryggen. . . 

Tarinspiralen er ved enkelte tendinsse Traade bun- 
den til Kropsvaeggen ; men nogen saerskilt Spindelmuskel 
findes ikke. , 

~ a a  ~pisersrht iagttagq et langt slangeformi'gt, re- 
tractilt Kar, der bagtil imod Retractorens . tvende Radder 
ender blindt; ,men fortil omgiveraSvaelget og danner Vand- 
karringen, .hvorfra Tentakelkarrene udgaa. . .  

' NervestrBngen bber langs Midten af Bugfladen, Fk. 
2, i,.afgiver en Mdngde Sidegrene i sit Lsb  og danner 
fortil omkring Spisersret, . sorn saedvanligt, en Svaelgrhg, ' 

' hvorfia iendes Grene til Svaelg og Tkntakler. 

Xggestokken er iketet til den bagersts Trediedel af 
Spisersret, er i Ekgyndelsen baandformig, men bliver snart 
cylindrisk'og danner ligesom et Rsr, der slynger sig flere 
Gange om Tarmen. Den indeholdt l F g  i.forskjellige Ud- 

. viklingsstadiw, ligesom fuldmodne Bg enkeltvis svsmmede 
frit om i . Kropsvaedsken. De Exemplarer, vi undersragte, 

, vare Hunaer. . 
Undertiden bebor den J Annelidersr, men saedvanligt 

lever den uden noget saadant. 

. .  
b 

Findested. 
Station: 34, 40, 61, 87, 176, 200, 295. Nogle faa 

Exernplarer pw.  hver Station. , 

Artak8rakter; 
Kroppen forsynet med 

spredte, fine Papiller; dens Bredde i Forhold-til Laeng- 
den som 1-20. Snabelen lige lang som Kroppen, besat 
med yderst srqaa spidse Papiller. Tentaklerne 8-10. En . 
Retractor. * 

Legemet' cylindrisk, glaeuart. 

. -  

9 Kspidosiphon armatum, n. sp. 
Tab. I, Fig. 5 ,  Tab. II, Fig. 7-14. 

Kpppen cylindrisk, Smm lang; den bagerste Ende er. 
tvaert afsksrtren og fokynet mql et m d t  Chitinskjold, F i g  
5. der er sakmensat af Plader. ai hvilke de, sorn dame  ' 

. The segmental organs - 2 in number - are com- 
paratively long, and, as in other species, attached to the 
b;dy a little posterior to the anal opening, on either side 
of the &tractor, 6g. 2, c. - 

, The esophagus is exceedingly thin and 'long, and 
extends, as it were, down a furrow in the retractor, 'back 
to the point at which the roots of the latt'er unite, fig 2, d, 
where it passes .on into the intestine, which, after one or 
two lax convolutions, twists spirally back almost to the end 
..of the pcrivisceral cavity, fig. 2r J; *here it bends over, but 
without being attached to the latter, winding spirally on 
towards the middle of the body, fig. 2, g, where it enters . 
a long and almost straight rectum, fig. 2, It, which 
disembogues on the back. . . 

A few tendinous filaments web the spiral of the intestine 
'to the walls of the body; but there is n o  separate fusiform 
muscle. 

On the esophagua is 'seen a long, sinuoy, rctractile 
vessel, with a cmal  termination in'close proximity to the 
roots of the retractor, but anteriorly encircling the gullet 
as the vascular .ring, from which issue the tentacular 
vessels. 
- ' The nervous chord extends along the middle of the 
ventral ' surface, with numeroud subsidiary branches, forming, 
as usual, round the asophagus .anteriorly a pharyngeal 
ring, from which .branches proceed to the gullet and the 
tentacles. 

h ter iply,  the ovary is webbed to the posterior third of 
the esophagus; a t  first riband-shaped, it soon becomes cy- 
lindric, constituting, as it were, a tube, that winds repeatedly 
round the intestine. It contained ova in various 'stages of 
development; also mature ova, floating here and there in 
the perivisceral fluid. The specimens we examined were all 
of them females. 

This animal sometimes takes up its abode in the house 
of an Annelid, but is generally found to dispense with 
such an habitation. * 

. 

Looality. . 
At Stations 34, 40, 51, 87, 176, 260, '295;ka few 

specimens at each station. , 

' Speoi5o Chantoter. 

Body cylindrical, hyaline. Trunk fursished with mi- 
&e, distant papillae; ita breadth compared to its length as. 
1 to 20. Proboscis, equal in length to trunk, studded with 
exceedingly minute pointed papike. From 8 to 10 tentacles. 
One retractor. 

* .  

Aspiddsiphon armatum, n. sp. 
6 

PI. I, figs. 5 ,  6; PI. 11, figs. 7-14. 

Body cylindrical, Smm long ; posterior extremity tr.uncate, 
and furn'ished with a round chitinous shield, fig 5, composed 
of dates. those tormincr the rim oval (Debloid). with the 

1 .  .I " \I /, 



Randbn, ere bladtbrinigc med den smalere Del vendt indad 
imod Midtpartiet, og have pAa deres Overilade 2-3 Korn, 
Fig. 7 a. Skjoldets Centruin derimod dames af smaa 
naestcn runde, og paa Iden ydre F h d e  opheiede Plader, 
hvoraf en si'dder i Centrum, Fig. 7, b. Der, hvor Skjoldets 
Rand ender, har Kroppn 5-6 Binge, der ere beptte med 
sterre og mindre Chitinplader, som dels ere flade, dels 
runde og ordnede saaledes, at de 'runde, der ere meget 
s p a ,  altid sidde imellem de sterre flahe, Fig. 7, c. 

Omtrent 3"" ioran Endeskjoldet er en Indsnering. 
fundt Kroppen, Fig. 5, a, hvoref'ter denne aftager lidt i 
Tykkelse imod Snabelens Grund, hvor dey paa Rygsiden 
findes det forreste Chitinskjold, Fig. 5, b. Dette er lidt 
hvaelvet, 4m langt, 3mm bredt ved Basis, 1 . ~ ~  i Spidsen, 
Fig. 8. 

Skjoldets Ibnd, der ism bagtil er vieget opheiet over 
Hudfladen, er kraveformigt sammensat af temmelig regel- 

, niassige, aflange, hvalvede, fortil tilrundede l'lrtder, som ere 
smalere ved Grunden, Pig. 8, a, og forlaenge sig et lidet 
Stykke indover Skjoldets &nd. lmellem disse Plader, det 
vi1 sige der, hvor den ene Plade naermer sig den anden, 
er en lilie Fure, Fig.. 8 b, lworved Randpladerne blive sa&- 
meget desto tydeligere. Den centrale Del af Snabelskjoldet 

-bestaar af runde, opheiede Plader, som ere ordnede i h k -  
ker, der *gaa fra Peripherien imod Centrum, Fig. 8 c. Imel- 
lem disse Pladerskker findes iigeledes fine Furer. 

. .  

Kroppenti Overilade or ,besat med sterre og mindre 
Chitinplader, der ere grupperede omkring A'abningerne for 
Hu'dkjertlerne, Fig. 11, 12, 13, dog saaledes, at imedens 

8 ,  de paa Kroppena Midtparti ere uregelmaessig leirede, sidde 
de i temmelig regelmaessige Ringe strax bagenfor det tbr- 
reste, og foran det bagerste Skjold. Den runde Analaab- 
ning findes strax bagenfor det forreste Chitinskjold. 

Snabelon er 16"" lan& Fig. 5, og besat lige fra.Grun- 
den til dens forreste Ende med en stor Mangfoldighed .af 
Hager, der sidde paa omtredt GOO Ringe, Fig. 9. Hagerno 
ere starkt kruhbaiede, hule langs den krumme: Rand, Fig. 
10.1 Haaaldden er O . O Z H ~ ~  og Haiden er 0.020mm, Fig. 10. 

Tentaklerne, Fig. 5 c, ;re fra 10-12, 'temmelig smaa 
og sidde i Krands omkring den runde Ivlundaabning. 

Hudens Cuticula er tynd, vandlrlar og strukturles, 
Fig. 12, a, 13, a, og daekker Chitinpiaderne, Fig. 12, b, 13, b, 
der ere leirede i den cellulaere Matrix, Fig. 12, C, hvori 
findes mange Icjertler, soni ere lidt lungstrakte med en 
bred Basis,'Fig. 12, d, og en kort Udfareelsgung, Fig. 12, e, 
som aabner sig paa Eroppens Overflade med en lidenPore, 

. Fig. 11, a, 13, c, omgivet af uregelmbssig grupporede Chi- 
tinplader, Fig. ll, 12, 13. 

Ipdenfor Matrix er et tyndt Bindevavsltig, Fig. 12, f, 
der steder til. Muskelhude'n, &om er ammensat af Ring- 
og Loengdemuskler. Ringmusklerne Fig. 12, g, bestart af 

slender part turned towards the middle of the plate, and 
having on their surface 2 or 3 granules, fig. 7, a. The 
centre of the shield consists of exceedingly minute, almost cir- 
cular lamina, raised on the outer surface, one sf which occupies . 
the centre, fig. 7, b. Where the rim of the shield terminates, 
the body exhibits 5 or 6 rings, covered with chitinous 
plates, varying in magnitude, some flat, some raised, and 
so disposed, that the . raised plates, which are very minute; 
invariably occupy a position between the comparatively 
large flat ones, fig. 7, c. 

About 3mm in advance of the terininal shield is seen 
a constriction of the body, fig. 5, a, .from whence th? latter 
diminishes in thickness to the base of the proboscis, where, 
on the dorsal surface, occurs the foremost chitinous shield, 
fig. 5, 6. 

This shield, which is slightly arcuate, measures 4"" 
. in length, Smrn in breadth, and 1.2- across at the apex, 

fig. 8. The rim of the shield, posteriorly projecting,to a 
considerable extent above the surface of the skin, is jugal 
in form, and built up of comparatively uniform, oval, arcuate 
plates, rounded off anteriorly; being narrower at the base, 
fig. 8, a, they are produced a little within the rim of 
the shield. Between these plates, occurs a small groove, 
fig. 8 b, by reason of which the rim-plates are  easier to dis- 
tinguish. The central portion of the shield on the proboscis 
is composed of raised circular plates, proceeding in rows 
fkom the circumference .to the centre, fig. 8, c Here, too, 
minute furrows extend between the aeries of plates. 
. .  

'The surface of the body is furnished with chitinous 
plates, of varying magnitude, grouped round the apertures 
of the glands of the skin, figs. 11, 18, 13, - irregularly 
on the medial region of'the body, but immediately posterior 
.to the foremost ' and anterior to the hindmovt shield, in 
comparatively uniforrh .annular series. The round anal 
opening is placed immediately posterior to the fofemost chit- 
ilious shield. 

The proboscis measui.es 16"" in length, fig. 5, and is 
studded fkom ita base to its anterior extremity with a mul- 
titude of chithous hooks, affixed to about GOO annulets, 
fig. 9. These chitinous hooks are much bont, and hol- 
lowed out along their curved margins, fig. ' 10. Width' of 
basaI pdrtion 0.028mm, height O.02Omm, fig. 10. 

The tentacles, fig. 5, c, from 10 to' 12, are comparatively 
small; they encircle, cincture-like, the round buccal gperture. 

'l'he cuticle, thin, translucent, 'and structureless, figs. 
12, a; 13, a, invests the chitinous.plates, figs. 12, b;  13, b, 
disposed throughout tlie cellular matrix, fig.. 12, c, which is 
furnished with numerous glands, 6 0 ~ ~ ~ h & t .  ' elongate in 
form, with tlie base broad, 'tig. 12, d, and, a short excretory 
duct, fig. 12, e, openiiig on the surface of the body tlrrough 
a smah pore, fig 11, a; 13, c, round which chitinous 'plates, 
figs. 11, 12, 13, are irregularly grouped. 

Underneath the matrix extends a thin layer of con- 
nective tissue, fig. 12, f, contiguous to the muscular in- 
tegument, which is composed of annular and longitudinal 



6 

staerke Muskelbundter, som sammenbindes . ved Biiidevav 
til en samnienhengende Membran, hvilket ogsaa er Til- 
fieldet med Lengdemusklerne, hvis* Bundter dog staa Izen- 

.gert fra hverasdre, hvorved Huden paa enkelte Steder 'af 
Kroppen faar ved gjennernfaldendeLys et gittret Udseende, 
Fig. 'l2, h. 

. .  
Der, hvor det forreste Skjold danner en Fremstaaenhed 

paa den udvendige Flade af Kroppen, er en tilsvarende 
Foriybning paa deu indveiidige Flade, Fig. 6, a, og om 
hvilken, (egentlig om Skjoldranden), Ringmusklerne danne 
en tempelig tyk Vold, hvorved Hulheden bliver dybere, - 
og paa denne Vold f$ste den Del af Laengdemusklerne sig, 
hvilke labe langs Rygfladen; thi de gaa, ligesaa lidt som 
Ringmusklerne, over Skjoldhulen. Uerimod er denne for- 
synet med et eget Muskelapparat, der bestaar af .20 isole- 
rede Muskler, Fig. 6, 6, 14, a, som have en salvglindsende 
Farve, og tage deres Udspring lidt udenfor den faromtalte . 
Vold,gaar dackket af denne ned i Skjoldhulheden, hvor de 
feste sig dels paa Midten, dels paa den foieste Trediedel 
af den indre hule Skjoldvaeg. De midterste ere  de laengste og 
have ligeRetning, Fig. 14, b ;  men alt eftersom de tage Ud- 
spring A.3 Siderne og fortjl, Fig. 14, a, c, blive de korter: 
og h a  da en skraa Retning, saa at det Hele antager Formen 
at' en Qlorie, Fig. 14. Disse Muskler s p e s  at vere  be- 
stemte til a t  dirigere Skjoldet. Den midterste og forreste . 
Del at' Skjoldhulen er kun 'bekledt at' Peritoneum, der 
forresten .giver hele Muskelhudens indre Flade sit Ov6rtrzek. . . 

lmod den bagerste Kropsende, ved den tidligeri om- 
talte Fure, blive Ringmusklerne noget tykkere og bidrage 
derved til at danne .den fOr beskrevne Af'deling, Fig 5, e, 
p b .  Kroppens Oveiflade. 

* 

Saavel Ring- som Lengdemusklerne ende' ved det ba- 
gerste Skjalds Rand, hvis indvendige Flade er nesten plan. 

Der er kun en Retractor, der tager sit .Udspring paa 
Endeskjoldets indre Flade, naermere Bugeiden, med to R0d- 
der, Pig. 6, e, og falger saa denne lige op'til  Spiseraret, 
Fig. 6, d, som den forstarstedelen omgiver som en Skede, 
indiil den fsester sig strax bagenfbr Tentakelkrandsen, 
Fig 6, 

. 

Spiseraret. Fig. 6, f ,  der er cylindrkk, smalt og tildels 
indesluttet af Retractor, gaar ved on lille lndsu0iing over 
i den lidt bredere l'arrn, gom spiralformig g a r  bag til Krops- 
hulhedens Ende, Fig. 6, g, beier;big forti1 ti.emdeles i Spi- 
raler, indtil den +par over i en temmelig kortRectum, Fig. 
6, h, der aabner 6 g  paa RygsidBn, strax bagen'for det for- 
reste Skjold.' 

. ' Tarmspiralen eF fcestet til' det bagerste Skjolds indl;e 
Flade ved enk9lte Bindevevstraade, og R e c t b  er paa 
sin forreate Ende bundet til Huden ved mange fine mu- 
skulase Traade. 

muscles. The former, fig. 12, b, are built up of poierful 
musculm fascicles, webbed together as a continuous inem- 
brane by connective tissue; this is likewise the case with 
the longitudinal muscles, the f'nsciclee of' which y e ,  however, 
less closely arranged, giving to the skin, when held up to 
the light, in certain parts of the body a tessellated 'apb 
pearance, fig. 12, h. 

On the auter surface of the body, occurs .a promi-. 
nence, formed by tl& shield; and on the inner surf'kce, j s  
seen a corresponding depression, fig. 6, a, rouid which (or 
rather, round the rim of the shield) the annular* muscles 
constitute a thickish ridge, increasing the depth of the ex-' 
cavation: to this ridge are attached such of the longitudinal 
muscles as extend along the dorsal surface; for neither 
the longitudinal nor the annular muscles cross the hollow of 
the shield. The shield is provided with a special inuscular 
apparatus, viz. 20 isolated muscles, figs. 6, b ;  14, a, of' a 
silvery lustre, originating a little witliout the aforesaid ridge, 
qnder cover of which they pass down into the liollow of . 
the shield, and are there attached, either to the middle 
or to the anterior third of the' 110110w inner wall. The 
medial muscles are the longest, and protend in a right line, 
fig. 14, b;  but the nearer the point of' origin approaches the 
sides or the front part, fig. 14, a, c, the shorter and more 
oblique do the muscles become, causing the whole asseinblage 
to resemble a halo, fig. 14. * These inuscles would* seem to 
govern the shield. The middle and front part of the 
hollow is covered by tlie peritoneum alone, which also 
invests the inner surface of the whole muscular integuinent. 

*Near the posterior extremity of the body, along the 
groove noticed above, the annular muscles slightly increase 
in thickness, and thus contribute towards forming the sec- 
tion of the surface of. the body, fig. 5, e, previously de- . 

Both the annular and the longitudinal inuscles terminate 
at the rim of the posterior shield, the inner surface of which 
is almost flat. 

This .animal has but one retractor, which, springing 
from two 'roots, fig. 6, c, takes its origin on die intier 
surface of the terminal shield, nearest the ventral side, 
protending along the latter till it reaches the esophagus, fig. 
6, d, which it almost surrounds, in the form of a sheath, 
being affixed immediately posterior' to the cincture of tent- 
acles, fig. 6, e. 

The esophagus, fig 6, f, cylindric, slender, and partially 
qdosed  by the retractor, passes, with 'a  slight instriction, 
into the somewha; wider intestine, which coils spirally back 
to the termination of the perivisceral cavity, fig. 6, 9, from 
whence, making a bend forwards, i t  continues on, tuieting 
spirally as betore, till it enters a comparatively short rectum, 
fig. 6, h, whikh opens on the dorsal surface, immediately 
posterior to the forembst shield. 

The spiral .of the intestine is attached to the inner sur- 
face of the hindmost shield by a few filaments 'of eon- 
nective tissue,,and the rectum &ebbed to  the skin at its 
anterior extremity 'by numbers of delicate muscular filaments. 

* 

* scribed. 
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Langs Tarmspiralen laa et langt fladt, hvidgult Le- 
geme, soni var ffestet til Spisersket, og som ved naerinere 
Underssgelse vistk sig ab vmre iEggestakken, Fig. 6, i; der 
indeholdt Xg i ' fbrskjellige Udviklingsatadier ; i Kropshul- .' 
heden fandtes en Mamgde fritsvsmmende iEg. Uisse vare 

' flade, skivedannede, ovale ined en noget tilspidset Pol, 0.1 : ~ ~ m  

lange, 0 . 1 . 1 2 ~ ~  brede 08 forsynede med IGniblaxe og Kimplet; 
foiresten ligne dc PGgene hos Phascolosmna. 

To Segmcntalorganer, der ere frithsngende 08 brun- 
farvede, Fig:6, k. 

Neriestmngen laber imellem Radderne at' Retractor 
og falger Budaden lige til den forreste Ende afSpiserarct, 
om hvilket den dminer en Ring. 

Kroppen lys gulbrun med lidt merkere Ten- 
takler. Skjoldene markebrune. 

Fiiven. 

Kun et Exemplar blev fundet paa 83de Station. 
' 

Artskarakter. 

&soppen cylindrisk, 8 m m  laii6, bedaklret af stsrre og 
mindre Chitinplader ; den bagerete Ende tv&rs afskaaren. 
Snabelen dobbelt saa lang, som Kroppeu, overalt besat med 
Hager og forsynet, iiied 10-12 korte Tentalrler. Ende- 
skjoldet rnndt, nresten fladt, sammensat af Chitinplader, der 
i- Randen ere tungeformede, i Centrum rundc. Udenom 
Skjoldet. 6 Ringe, besatte med' Plader. b e t  forreste Skjold 
dmvendt hjerteformigt. * , 

Af de hidtil beskrevne Arter af Slfegten Aspidosiphon 
kommer armatum nrermest den iLf Dr. Theell bwkreirne 
Asp. mirahilis; meu den adskiller sig fra denne derved, at 
Snabelen er meget langere og overalt besat' med Hager, at 
Skjoldene htve en noget forskjellig Form, og at Chitin- 
pladerne, hvoraf' disse ere sammensatte, ere forskjellig ordnede. 

.* Dest6vzrre have vi kun havt 1 Exemplar til vore ' 
Undersegeleer,' der som Falge deraf W e  efe blevne saa 
udtsmmende, som vi kunde anske; men se vi hen' til de 
B'ebkrivelser, der foreligge over Slagten Aspidosiphw og 
dens Arter, ere vi tilbsielige til at trp, at og~aa' de Forskere, 
som tidligere h a k  beskjefiget sig dermed, have ligesom vi 
manglet Materiale; thi ellers vilde sikkerligen Beekrivelserne 
have vaeret mere fuldstaendige, end de ere. 

H. Th6el.' h i d e s  sur lee Gephgrjens inermes. Bihang tilKong. 
Sv. Vet. Acad. Handlingar. 3 Bd. No. (1, Pag. 17. 

'. Stsetching along the spiral of the intestine, and attached to 
the msopliagus, ~ v a  seen ? flat, whitish-yellow body, which, on 
closer inspection, proved to be the ovary, fig. 6, i, contain- 
ing ova in various Etages' of development; and Iiurnbers' 
of isolated ova weic ibund flouting in.. the perivisceral 
cavity. The ova of this aninial, me:rsuring 9 . 1 3 G m m  in 
length and 0.112"" in breadtht are flat, discoid, oval, with 

slightly acumitiate extremity ; they have a germinal vesicle 
and a germinal speck, niid for the rcsf resemble tlie cggs 
of' Plzasculosonia. 

Two free depending segibntal organs, ' brown in colo;ir, 
fig. 6, k. 

The nervous chord protcnds bet.ween the roots of 
the retractor along the ventral sarfacc to the anterior ex- 
tremity of the esophagus, mliich it annulates. 

Colour. -' Body light yellowish-brown,' with somewhat 
dalJrer tentacles. The sliields dark-brown. 

. One specimen only was brought up, at Station 87 

i 

* 

Speoiflc Character. 

Body cylindric, Smm long, covered' with chitinous platcs 
of varying magnitude; posterior extremity ' truncate. Pro- 
boscis, 'twice the length of the trunk, studded all over 
with. chitinons hooks, and furnished \?;tli 10 or L2 short 
tentaculu.. Tekminal shield 'round, 'almost .flat, composed of 
chitinous plates,' wliicli 'at the margiii of the shield are lingui- 
form, 'at the cenbe round. Round about the shield, G an- 
tiular bands covered with plates. Foremost shield inverted 
cordiform. 
' Of t.hk species belonging to the 'genus At&ihSipholi 

'as yet .described, Asp. arfizatum bears the closest resemblance 
to Asp. mnirabilis, described by Br. Th$el,i but is distinguished 
i?om it by having aamuch longer proboscis, studded. a4 Over 
with chitinous. hooks; moreover, the shields in the two 
species differ somawhat in form, and the arrangement of the 
chitinous plates composing them is different. 

Unfortunately, we have had only one specimen. on 
which to base 'our observations; and hence +they are less 
exhaustive than we should have-wished them to be; but, . 
calling to mind the descriptions previouely furnished of the 
genus &dosi$am and its species, the nuturalists who have 
made these animals the subject 'of investigation, would, 
like ourselves,. appear to have lacked ,sufficient materials; 
otherwise their descriptions had certainly approached nearer 
to completeness. 

. 

' ' H. Thdel. etudes sur 10s Gephyriens inermee. Bihang til Kongl. 
Sv, Vet. Acad. Handlingar, 3 Bd. No. 6 ,  Pag. 17. , 
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Onchnesoma glaciale, n. 'sp. 
Tab. I, Fig. 1:~- '?0. 

Legemets hele Laengde paa de starste Exemplarer er 
.omtrent 105"". 

. Kroppen er 35"" lang, 2"" bred, cylindrisk, glai, 
glindsende, med en nasten tapformig Bigende og en vand- 
klar Hud, der paa den bagersteKrbpsende er yderst spar- 
sdmt besat . med meget 'smaa uregelmsssig stillede Papiller, 
Fig. 15, 151. 

Snabelen er omtrent dobbelt saa lang som. Kroppen, 
ender knopformig med den runde Mundaabning i Midten, 
Fig. 15', Den forreste Fjerdedel af Snabelen er for- 
synet med mange regelmEssige, teinmelig taetstGende Raek-" 
'ker E8a$er! der tage deres Begyndelse strax bagenfor Mwd-  
aahningep og ere kun lidet krummede, Fig. 19. 

Hagernes Basaldel er fra ' 0,040-0,OGO mm bred og 
deres Hpride er fra 0,045-0,0G4"m, Fig. 18, 20. 
bleg gulbrune, hule, haye en .nssten trekantet Basis og en 
mpd Huden . vendende Spids, forsynet med en fin Aabning, 
Fig. 18, 19. Den hule Grundde1:ophger for en Del Hud- 
kjerteled. 

De  ere' 

Aiialaabningen er ruiid, noget foran Snabelgrpden, 
Fig: 16, a, og lidt bagenfor den sees en' Aabning for Seg: 
mehtalorginet. , 

Den vandklareHud har en bredcuticula, som er 6- 
stsibet og hvis Linier l0be kredsformig . om Dyrets Legeme, 
Fig. 17,. a, 18, a; indenfor Overhuden erEpithellaget! der 

, er smalt .og dannes *af e n  Rzekke cylindriske Celler, Fig. 
17, b, 16, .b,'. der ined et  yderst slnalt Rindevzevsstratum, 
Fig. 17, c, ere buhdne til Muskelhuden, soiii bestaar af de 
yedvanlige to Lqg, Ring- og Liengdemuskler, som bhr for 
sig ved Hjaelp af Bindecaev eiahner en sammenhangende 
Hud, Fig. 17: d; e. 

. .  ' *  
I Epithellaget findes en Maengde teminelig store 

Kjertler, der hare en noget konisk Figur, og hvis brede 
Del. hviler p k  det smal'e Bindeverslag, saa at det ser ud! 
som om den &der umiddelbah til RingmuLelhuden, Fig. 
I 7; j; 18: c. Den smalere, noget afrundede Del rager l a n d  
op i den klare Cuticula, Fig. 17, g, .hvor den ender i TJd- 
f$rselsgangm, %om aabner sig nFsten Jragtformig paa Hu- 
dens Overfiade, Fig. 17, h. Disse Kjertler dames af en 
Kapsel, der egentlig er en l?ortsaettelse af det smhle Binge-. 
vavslag, og som indvendig er beklaedt med Celler, Fig. 17, 
i, 18, d ;  Kjertlerne ere opfyldte a.f'en seig Vzdske. ' 

. 

1, 

Der er kun eh Retractor, som uaspringer fraMidten 
af Kroppen med en noget bred Rod, der pan enkelte Exem- 
plarer havde 'et lidet Indsnit, Fig. l G ,  b ;  den smalier ,da 
strax af 06 llaber forti1 langs Bugflsden tilMundaabningen, 

Onchnesoma glaciale, n. sh. 
PI. I, figs. 13-20. 

* The whole length' of the bodj.' in the largest speci- 
mens about 105"". Trunk 35"'" long, 2mm broad, ,cylindric, 
smooth, lustrous, the posterior extremity having inuch the 

,shape. of a faucet. . ' 

Skin hyaline, at the posterior extremity of the trunk 
very sparingly furnished with minute, irregularly ' scattered 

The proboscis, about twice as long as  the trunk, 
nodular at the terminal extremity, .with the. round buccal 
aperture in  the middle, fig. 15. The anterior fourth of 
the proboscis is furnished with numerous regular, compar- 
atirely closely .arranged. series of chitinous hooks, hut 

. slightLy bent, which take their origin a little posterior to the 
buccal aperture, fig. 19. 

The basal portion of these ungueal spiculze, br hooks, 
measdres from 0,649 mm to O.OGOnim in breadth ; their height 
is from 0 . 0 4 5 f n m  to O.OGkm,  figs. 18, 20. They are hollow;, 
and pale yellowy-brown in colour; the base is almost tri- 
angular, and the point, turned towards the skin, furnished 

The. hollow basal por- 
tion is partly occupied'by the tegumentary gland.' 

Anal opening round, placed a little anterior to the 
base' of the proboscis, fig. 16, a ;  and about the same distance 
posterior to it is seen a small'opening, or pore, for the 

The hyaline skin has a broad, finely str'iated cuticle, 
the striae completely encircling the body of the animal, figs. 
17,. a; 18, a. , Underneath' the cuticle extends the epi- 

' theIial layer, which is narrow! and.  built up of. a series of 
cylindric cells, figs. 17, b;  18, b, webbed by an exceedingly 
narrow stratum of connective tissue, fig. 17,. c, to, tile mus- , 
cular integument,, consisting of the two ordinary layers, of 
annular and .longitudinal muscles, each of wkch constitutes : 
b j  means of connective tissue n continuous teg'umentary 

Throughout the epithelial layer are disperied a numbei 
of comparatively large glands, somewhat conical in .form, 
the broad 'portion of which, resting on the narrow layer of 
conneqtire tissue,':gires them the appearance .of being. j n  
.direct contact with the annular muscular integument, figs. 
' 17,-f;. 18; c. The narrow, .somewhat rounded part pro- 
jects far up into'the cuticle, fig. 17, g, where i't terminates 
in the excretory canal, which disembogues, through an almost 
funnel-shaped opening on the surface of the skin,, fig. 17,h. 
These glands consist of a capsule, which, strictly, is 'a con- 
. tinuation of the narrow layer of conQective 'tissue, invested 
on its' inner surface with cells, figs. 17, i; 18, d :  the glands 
contain a viscous fluid.. 
. There is only one retractor, springing from the middle 
of 'the body, with s'broadish root, whici in.  some of .the 
specimens'hed a slight incision, fig: 16,' b ;  it immediately 

. .  begins to  taper, protending' along the ventrd surface as 

papillae, figs. 15, 15'. . .  

' 

' 

' with a minute orifice, figs. 18, 19. 

- segmental organ. 
. 

covering, fig.'.l7, d, e. . *  

. .  



9 
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hvor den fmter' sig i den Vhd.  'son! ~ onigiver .denne. Den 

Der er .e t  Segmenta1orga.n; spin er omtielit 3f!l'n ldnrrt a :  

I '  . .  har en hvid glindseiide Firre:* . .  . . .  . * .  

?malt, og ' som ved sb'.,bredere . .  forreste'.Ende er fzstet. til '  
' Bugfladen, noget ,bagenfor, Analaabninga! .til Hplire,. iiyellem . 

Rectum og XetractQr, Fig. 16, C. .Det  has en lidt.bi*unlig. 
Fawe  og tefrilnelig 'tjkke 'Vcegge.' ., ' -. . . 
. , Spiseysret .& meget. snialt, ligger i?ia den forreste 

Del neseen omfattet af Retract&, ?io@ lceiigere .bag liriler 
det. paa dennes Midte, Fig. ;l.G: d, 'hvortil det el: buadet 
Ted Bindevev og 10bw bag. niod' ltetractors Gruud: livol: 
,det bplier big .or gaar 'et'S8tykke forti1 lidt til Hsire, Fig. 
16, .e; her  'danuer def 'en B~in ing  og, gaai. aver i Tannen, 
Fig. 16, f, der. 'spiralformig slyiiker sig lige *bag til Bundeh 
af Krhpshulheden, Fig. 16, g, h o r f r a  den igjen rindel. sig 
oin .de bagtilgaaende . Taiinslyng&, *Fig. is, E;,, idet den 
l0ber forGl mod * det * Sted, hvor 'Spisor0~et .gam over i 
.Tarmen; 'hetfra I&* den eh lige Retning :.og da4ner' eii' 
lang Rectum, Fig. l G , ,  i.. soin, aabner Sig' lidt 'foran Snabe- 

1' ' .  Saivel ;Rectum soin, heie Tcll:inslyngeii er' ved 'enkeltp 
, Bindev&straade ..bundeh t,il K ~ o p ~ ~ = g g +  . .Den bagersto 

Ende er :fri. . Xogen , Spiiidelmuskel findes ikke, iigesialidt 

. .  

l&s ' ,Grund. . ' . :. , 

som noget Vkdkarsystem. ' I  I 

. .  
.. 

' .  . . . . I  

. .  ' . . Nervestramgen, lgber , soin sedvapligt langs &iten af.. 
Bugfladen, Fig, 16, k, og lbgger .si8 lige ved Retyakbrs 
aenstre Rand, soin ,den f0lger; til DiTets foiTeste Ende, 

' hvor den slaar si6 DIU Spisersret for.,.at dsnne Srsl&in&3p; ' , 
' Paa denie Yei' afgiver den en Manid6 Sidegl*ene til ,Buden: 

. .  og 8piserprret. ' . .  . .  . .  
. .  

Find'eeted. . .  . .. 
, ' .  
' 

' Fiere .Exenii)la,rer. paa Station 51,. 240, 248: ' ,  Et 
.Exemplar:Stat: 261'. , Mange. Eieiiipl.,., der v a y  . sapiiuen- . 

flet&de ved 'den lange Snnbel, , p a  Stat. 283': .. . .  . . .  
, . 3 Artekerakter. , . '  . .  .* . .  *. ,lXcoppen cylindrisk, 3 5 m m  lang, 2""' brerd; dens Bag- 

ende sparsomt besht. ined yderst fiAe Papiller.. : .Snabelen . 
dobbelt saa' lang .son;. :Krojpen ; dens foiTeste.. . Fjerdedel 
forsynet med mange regelmsessige. 'Rrekker 'Haker. Huden ' 

glasklnr. . I  

I . .  

. .  . ' .Stephanostopa.' .Hanseni a, U.. go' n. sp.. 
,'. , . Tah'X.1, Fig. 21-29; Tab. IV, Fig..19. ., 

3 ,  . . .  . .  . . .  * 

' . Kroppen. rund,; hasten tenformig, ' 60""' lank; 13mm 
Den ba- tyk. i Nmisheden ,af Analaabningen, Fig. 21, u. 

. . .  . *  . .  
. .  -___. .- - I *. , 

. .  * X T ~ Q U W ~ ,  Kraude, &;pa, N q d .  ' . , 
, '.. ' Beusvnt ofter OverlEegp G., Armauer ,Haiisen. * . ' . .  ' 

Den norqke NoFdhavsexpedition. .Dkuielsseu .ok ;(ore,: Qepliyfen: ' ' 
6 ' .  8 

far as $lie buccal aperture, to the ridgs siiryounding &cli 
it is . 'Qttached. . .  . The retractor is lustrous. white. 
. There is one*segmeiital organi &out 3 a8m lohg;: narrow, 

e. with. its. broader, auterior ixtremiky attached to the veiitrjl: 
sui.fa.ce: 'to tlie rig4t of'!. and a little posterior to, the anhl'open- 

. ing, between .the rectlin and the retractotj .fig. JG, c. : 'It: 

. is of .a brovnish colour, d d  'has cornparati1;ely thick yalls. 
The cesopfiagus is, very narrow, its anterior 1;ar.t being 

'almost sutrounded biv the retractol.; a little 'farther .back, ' it 
. re& 011 .the middle of that argn.~;, . fig. .16, d, to *which it. 

'is i\Tel>bed by connbptivd tissue prptendiig. from tlience . 
, back to the base of tlie' retractor; %here itimkkes a bend, 

and jiasses foriya.rd, a little to the right, fig. 16, e; here 
. i t  'makes another .bbnd, previous to entering -the intestine; 
fig. . l G ,  f, which.wiiids 3 .  spirally, bick to the kottoih of.th6 
perivisceTa1 .cavity, fig. 16, .g, from whence i t  .coils round 
'the receding conidutions of the ii$estine, fig. 46. h ;  &re 
it takes: d stisaight course,. jorining a long re.c$uiii, f@. 16, 

.i, 'wliicli disembogues a little anterior+to the base of the . .  

Both the rectuin aiid the whole si)ii+il 'of ,the in- 
tes t ip ,  &e attjched" to tly i d 1  bf the body, .by a few fila- 
inelits of conoectir'e tissue.' Posthrior extreluity free. Ther.e 
is no fusiforiii ' muscle ; neitlier iS 1 tliere any ' aquiGrous 
system. . . . I ,  *:  

. .The pervous clioi.'c\ psotends:'as u s d  along the middle 
of. the. ventral surface, fig: 16, k, ih *iiuinediate proximity. 

,'to ' t l ib left ;nai.gin. of . tlie retrqctor, which ' i t  aceoiypiniss 
' to the anterior exireniity of the .animal, and there 'winds ' 

round the cosophagus! forming' the .pharyngeal ripg. ,'On its 
course it sends off 'numerods subsidiag: branches. to the skin 

. .  

. .  proboscis. ' .  . .  
. .  . 

. .  . . 

' '  

. and. tlie oesopliagus. . , * .  . .  
Looality. . . .  . , .  

' .  Sereril :specFmeii$ a t  Stations 51, 240,. and ,248. '. One 
. specimeii a t  S t a t h i  ,261.: At #ktion ,283 .liumefous exam: 
. ples were brought. up7 with. their long 'prob6sces interlaced. 

ir'runk eylindl*lcal, . 35ma long, 2ym .bead; the poste- 
rior. , extremity spdringly .furnished, &tli minute. papillz. 
ProboScis twice as long. as ,trunk ; its 3 anterior I fou& stud-: 

' ded with numerous regular. series of chitinous hooks.' Skii 
hydixe. ' ' 

. .  
* .  .: , .  . .  ' 

. .  ' Speoifld. Chrtrctoter.' I .  

. .  

Stephanostoma' Hanseni,'. n. g. .n. sp. . .. 
.- PL.11, figs.,21-2!); PI. I+, fig..lP. 

, .- 
, ' The trunk round; d h o s t  fusiform, GOtn"'long, ' lYulm . 

":thick in close proximity .to tlie anal 'opening, .fig; 21: u. * .  '. . 
. .  . .  . .  

. .  L .  

.' I. '\ 

' . 5. 

* A p a u o c ,  wreath i &pa,, 'mo,uth. 
¶. ,Dedicated to. ci. Arniauor Haipen,,'@. D. * ' . - 

. , 2 .  ' .  . . .  , . .. 
. I  . .  

. I .  

e .  . .  



. .  
. gers,G Ende e r  konisk tilspidset, Fig. 31:. b. ' Den *foireste 

Del bliier. noget smalere, idet den j$r mer i Snabqien.' .. . 

* Snabelen er cylindi-isk, omtrent' 64 mm lang, 6 "m tyk. 
i dens Begyndelse, Fig. 21, c i  'men udvider sib efterhatin- 
.den: lidt,. gaa at-'den op imod den fob-este Ende bliver ind- 
ti1 9"", Fig.21,'.d; hex bliver den i en,A€stand af 3-4Sm' 

' fra Tentakelkraven noget smalere,' ,danner en Slags, Bals, 
Fi$. .21,. e, og ender i en temmelig bred, hvaAvet, actinie- 

".Ggnende 'Skive, Fig. ,21,'f, i hvis Midte findes. den ruSde 
. Mundaabning, Fig. 21, 22, ' b, og- hvis' Omkreds ,' indtages 

for &mdedele$ af T&taklerne;"Fig. 21, g, 22, c. 

. .- Tentallerne inbtage en. szeregen :Stilling p a i  ~uhd-:-'. 
skiveni 'idet den egentlipe Tentakelkiave er mepet. staerkt 
bugtet, saaledes nemlig, at den danner 10 store Indbugb 
ninger .(Yestons) og 10 sin&, Fig. 22, 23: 

De store .Indbugtninger. straekke sig e t  :l&gt Stykke .' 
ihd p& Muihkiven.'  Enliver '$&dah Feston 'er paa dens . 
'td Rande besat .med Tenhkler, E) pa& hver Rand, Fig.22; 
23, a, og. faax derved ,et fryndset Udseende. De 4. inderste 
Testakler 'ere d e  stfirsti; . derefter .aftage. de ' betydelj@ i 
Strarrelse, & ;at, .de. to yderste ere temxaelig smaa, og faa 
Udseende af at g& over ' paa den lille ' Indbugtnings. Rand, 
naar Tentalcelki-andsen ikke er fuldt udstrakt, Fig. 2'3. ' ' 

. '  . .  

'%. 
I .  

, ,  . . .  

1. h e  10 smaa Indbugtninger e;e egentlig Fortsaeklser 
. af de store; .men. strzekke sig kup lidt indenfor Mundski-.' 
' vens Hand, og ere k;m' .forsynede med hver, sine to Ten- 
t e r ,  .Fig, 23, b, der ere i Strarrelse som de ,  5te '(inden- 
fra) paa de store Fes$ons. 

. . Alle Tentaklerne ere flade,. konisk ,tilspidsi?de; og have 
paa den ene ., FJdde Iigesom en . .  Fure, der: '.fremkommer .der-, 
ved, at Randene 'boie sig lidt imod Khanden.' Din: er alt- 

* ' AnaIaabnmges &' ruqd .Qg. findes i.' Centrum af en* 
temmelig fremitaaende 'Papille paa Bygsiden, omtrent 10mm 

. .  SM ialt 180 'Terltakler. . ,  

' fra, Snabeleas Grun'd; Fig.' 21, 'h., :.., ' ' 

. . Kroppens. 'Oeerflade er. forsynet med filie Tvzerlinier, ,' 

. der blive tydeligere paa Snabelen; Fig. 21: .og paa disse 
.Linier iagttages yderst im& Papiller, der i&r paa den.' 
' ibrresk .Del af Siabelen staa. i' temmelig . regelmsssige 
Grupper; Fig. 22,' 4-34. Tydeligst . eie dog * disse Papiller 
paa, den b&eGte -Kropsende, 

I .  . .  
. .  * 1  

Huden. e r  meget' fast, laeilefagtig, tyk- og strerltt' con-' 
.'tractil; Den be- af .en tyk,. gjennemsigtig, glasklar 
Cuticula, der e< 'stribet baade efter Ltmgdeh . o i  Bredden, 
Fig. 25, ai.26, a. 
.tages en stoi &ngde fine Porer, Fig. 25, b, .2G, b, , der 
'ere Aabninger i.0; $liii&iertlernes 4Jdffirdlsgange: 
' . .' Indenfor Cuticula' er den egentlige Matrix; 'bestaaende" 
af Epithel-' og' Pigm'enkbller, Fig. '25, c, 26, c, . og i , dette 
Lag er "en itor Msngde S l id j e r t l e r  leirede, . Fig. 25, d. '., 
Dike have'en koiisk F o r a  med kn temmelig bred Grund- 
del,, Fig. 26, d; og fra hvis. noget dstumpede Spids, '.Fig. . .  I .  

Pia 'den ydre Plade af Cuticula i&t- . 

. .  . .  . .  . .  

a .  

Posterior extremity. acuuiinat;?, fig. 21, b. . The .anterior: . 
part .diminishes' somewhat in circumference where i t  is pro- 

The .proboscis is cylindxicicpl in,'form, .about 64 *.m long; 
and j rnm.thick at origin, fig. 21, c ,  but gradually expads ,  

j here, 3 or 
4 m m  &om the tentacular collar, i t  becomes' a trifle slenderer, ' 

constituting a kind of'neck, fig. 21, e, and terminates in a 
. comparatively broad,, arcutite disk, . somewhat. like' the oral * , 

disk of 'an Actinia, .fig. 21, f, in the middle of which is 
the r o b d  buccal aperture, 'figs. 21; 22, b, the greater 
part of the peyiplieral ' margin being taken up. by 'the teh-, 

duced into the proboscis.. . ' . .  

. to  9'm?,. near the anterior extremity, fig. 21, 

a ,  tacles, figs. 21, G; 22, c. . .  
The position of the 'tentacles, on' the buccal disk is '' 

pe'cdiru., the collar itself being remarkably lkaved, firming 
as. it does i series of undulatiobs, 10 .long (festoons). and 
10 short, figs. 22;. 23. 

* *  The long undulatians extend far ,out. on the buccal., 
disk,. ' Each of ,these festoons is studded along its two 

. mardigs with teptacles, 8 on either. margin, figs. 22; 63, a,. 
yhich , gives .them a '  fringed aipeaTance. The *4 innermost ' 
tentacles are. th6. largest; tGe . others dimjnish considerably . 

.: in size, the two outermost being comparatively small, and 
. ;\phen the diole  assemblaie :forming the collak are not fulli. . . 
exserted, seemingly .placed on &e, margin. of. the nearest 
&ort undula.tiop,. fig. 23. . ' ,, 

The 10 khort u&lations 'are strictly' continuations * 

. of the, large. ones, byt reacbing vefy little within the ma& 
, '  gin'of the ora! disk,' and' 'furnjsh'ed 'with' only two tentacles . .  

each; fig. 28, b,. in ' magnitude. equrtl t o  the fifth (counting : . .  from within) 'of those .forming, the festobns,. . .. 
All; of the, tentacles are flat, acuminate; and the 

margins ' slightly inclining towards each other, 'a grooyed 
depression ex tpds  along one of the surfaces. Total num- . 

. ' 'The anal opening is 'round, ltnd 'pl.wed id:ihe centre . 
. .  * 

a .  
. ber .of tentacles. 180. . . . .  

of.' a rather:. prominbnt papilla OP' the dorial side, about 
from the base of the proboscis, fig. '21, h: 

. ' The; surface. of the body is. transveisely striate, die 

. fine striae . being. most ' conspicuous on :the probosois, fig. 2 1.; 
and," dispersed. along them, . extend a multitude 'of exceed- ' 

ingly minute papi lk ,  which, more especially on .the anterior 
' part 'of the. proboscis, * ?e ttrranged 'in comparatively reg- 
u h ~  groups; figs.'22, d;. 24; the 'papillae 'are most conspic- ' 

"uous, however, on the.pos€elior extremity of the trunk: , . 
The skin is exceedingly firm, coriaceous, thick, and . 

'highly coritractile: It consists of .a .  thick, hyaline,. trans- 
luceqt cuticle, transverselk and lon&tudindly stkiate, figs., 
p5, a). 26, u. On the outer s&fwe. of the cuticle, are.seen 
a multitude bf minute pores,' figs. 25, b;. '26, b, e- openings ' 

, for .  the excreto:ry Canals df the mucous gI&ds., ' . 
'. Underneath the cuticle, extends the true.matrix, con-..' 

sisting of the ' epkhelihm. a& pigmentary cells; .'fiis. ' 2h, .c; 
26, c. . Throughout this layer are: disposed numbers of 'mu- 
cous glands; 'fig.' 25, d, : cnnicd in; form, with a 3 comp.ar& . < 

tively b r 6 d  base, fig. 26,-d, a n i  a somewhat obtuse sum-'.. 

.' . 



. . . .  
, I  , .  

26,. 'e,  larber 'en' Udfirselsgang, .Fig. 26, j', Op ikennem CU- 
ticula for at 'kabne sig paa' dewes Overflade;. 

Kjertelen, er .paa den indre Elade .beklsdt,' med' et 
, ,Epithel, Fig. 26, gj 'der afsoridrer en seig,. gi0nlig Slim, 

sorn tildels gahske 'udfyldte Kjertblen, og som fandtes b a d e  
. ' i  Udfsrselsgangen 'og paa Kroppens. ydre Flade., 

' .  . ' 

, ' 

' .  
' *  . 

Matrixen er bundet til et iieget smalt Bindevmvsla'g, . 
E'ig. 26, h. der faester sig til Muskelhuden. Denpe er..' 
meget tyk og bestaar af ~et'Lag',Ringmuskler, Fig. 25,' 'e, . 
som ikke er meget .bredt i Forhold til det andet 'Lag, 
ne-mlig Laengdemusklerne, Fig. 25, f, der ere meget I tykke 

. med ssrdeles s h r k e  Fibre. Indenfor Lengdemuskleiiie er 
det flimrende Peritoiiejlovertrsk. . .  . ' ' .  

.. . , 

. .  : * * 
. .  

. .  
. .  . .  

' Fordeiels'esapparetet. . 
Stslget  . er teiumelig vidt * og. foldet, .og ' gaw over i 

.' dot pmale, ,lange, inuskul~se Spisersr, d& er lidt indknebet . 
ved ,Ov'ergangen til Tarmen? . .  .Fig.' 2.7, a. .Denne dan& 
fsrd,  et i'ar smaa Bsiniriger; 'derefter sl&,, den ' sig p a -  ' 
tvers ilnod ..hoire Side, Fig. 27, . b, gJ0r * nu en . Slynglilig 
om . Spiralmuskelen, Fig. (47, . c! for. dpreftbk omkridg denne 
spiralformig at'.ldbe. bagimod Kropshulhedens bagei.de Ende, 

. Fig. 27, d ,  hvotfra. den atter i Spiral lsber fortil, for 'at 
g&a. over .i Endetaimen, Fig. 27, .e ,  der. udmunder i-' den 

I* fsromtalte Rygpapille. 
' .' Tarmspiralen, . der ligger ointrent i Midteh af Krops- 
hulheden, bestaar af omkring 54' Slpgninger, Fig. 27. ' . t  

Spindelihuskelen tager sin Beiyndelse .strax bagenfor 
den yderste Ende af Rectum, lidt til-.Siden, lsber lmgs 

8 Rbctuln ,til ,Midteli*af Kropshulheden, hvor den gaar ind i 
Tarmspiralin, og .10b6r i denne lige. ned til den bagnrste' 
Ende af hopshulieden, *hvor' den fzester sig, Fig. 27, ,i. '. 

. .  . .. 

_. 

. 
'Svaelget og Spisersret .er bundet ved, megot stsiske 

, . .  musk~lsse Baalid til *$en forresfe De€ : a€ .Siiabelens indre 
Flade, og Parmen er v d  et s h r k t  Mesenteriuin, 'besta&nde. - 
af Bindevzev og tildels Muskelfibre, bundet til 'Bugfladen. . 

Rectum, er ved mange, teminelig .bredel . stsrke . ten- 
dinsse : B a n d '  faestet 'til Kropsvsggen, ob frs 'dens foiiesta 
'Del udgaix en. lang,Muskeltraad, soin. fkster- sig. pa+ de? 
fgrste Tarnislynge, Fig. 27. 

Kar, . . _  der . er yderst.fmt, inen bliver tykkere alt eftersoln 
det larber .lsngere bag over Tarmen, byor det ender blindt 

. p h ' d e n  firste Tarmslynge, Fig. 27, J ef@r ' ~ t  'det hat- 
givet nogle' temmelig tykke Grene til Tarmen. Bvorl;?des, 
ditte Kar forholder sig 'fortil, kunne vi ikke afQ0re; .thi.. 

' . p a ,  @rit&exelpplarerne sx+ det, ud, soiii o m  det .forsvqhdt 
,i S\tselgpseggen. Indholdet bestod.. af %'en MAngde smnh 
b d e  Legemer. med '.en Fjerne,: og halide .noget tilfrdes 

' Paa Rygfladen af , _  Svslget, lidt til hsire Side, .find& 

. .  .. ' 

' 

. '  
.' Ptla , Bugsiden af Spiseroret iagttages et gultigtigt'. 

med sammenbbet ' Kropsmdske:; ' ' . .  * 

. .  ' 

. .  
mit, fig. i 6 ,  e,  from which.*an 'excretory canal, fig.' 26, f, 
passes up though the cuticle.' io  .disemboguh. on its surface. 

* Each of these glands is .invested on its inner surface 
with epithelium, fig: 26, g, thai. secretes a viscid, 'greenish 
coloured 'inucus, with which .some' of the glands were en- 
tirely filled; it 'occurred, too,' in the excretory canal,. and 

.on the, outer surface of the body. 
,The true matrix is. webbed to an :extremely n&ow ' 

layer of conpectire tissue, fig. dG, h,' attached. to the. musl . .. . 
cultu. hitegument. The latter is exceedingly. thjck,. ,and 
consists of a laysr of annular. nidcles, fig. 25, ' e ,  . not par- 

. ticularly broad coinpai*ed,to the other 'layer, viz.. that .of 
th; .lo!igitudinal' muscles, fig. 25, f, wb'ich are 'verx :thick; 
with exceedingly .str.ong fibres'. Underneatb the 1ongitudi;iA.l.. 
muscles extends the ciliated peritoneal tunic. . .  

. .  . .  
. I  

. .  
. .  

. .  
.' 'Dige 8 t h  App aratua . 

: . . . .  . .  . .  

. ' ' The.gulIet is compara.tively wide, &d folded; it ope& 
. &to the , loxig, narrow, muscular, bsophagus, ' which is 

somewhat cobstricted a t .  the entrance to 'the intestiqe, fig. 
27, a,. *The .latter, after a slikht .6end o,r two,..str,ilies off, 
in a .transVeree. direction, 'to the i*ight; 'fig. ' 27 ,  b, makes 'a 
twist round the spiral muscle, ' fig, '27. c, and then Tviiids 
about it hack to tho posterior terniination . .  .of. the per&- 

.' cera1 cavity, fig. :27, a, from whence ,it passes forwards, 
coiling 'spirally as before, into the rectum, fig. 27, e, which 
disemGog'ues . .  through the aforesaid dorsal papilla. . 

. .  ' . The ' spiral portion 'of, the intestine, lying as,, neiw 'as 
maj-. .be .in the midae of the periyisceral cavity, 'consists of 

,. about .54 circubvolutiiis, 'fig. i t  
. .  . . The fusiform muscle'originates - A"litt1e'on one side - 
immediately poste?idr tb  'the outer extremity of the rectum,. 
. .  along. whicii i t  proteild's to, the. middle of the perivisceral 
. .  'cavity, where it en'tets the spiral.. of the.intestine',. and pas- 
ses straight dowu 'it to the postbtior termination of the p ~ r :  . a  

iviscerhl caility, to:\+hich 'it. is' a;ttached, . . .  . fig. 27; c. . 
. *Tlie. . .  gullet and the qsophagus ,are. webbed, by. stropg' 
musculm bands to, the ~ k r i o r  poi'tion of the isner surface 
of the' proboscis; and a strong. mesentery, consisting of 
co&iective tissue, and, in part, ' of muscular fibres, webs 

The rectum is'%bbbed , to  the mall: of  the' body by 
numerous' s t roni  and rather: broad' tendinous bands;. and ' 

from its 8 aiterior . part issubs a'. long muscdar 'filament, 
attached. to tho first convolution 'of. the iitestine,. &. 27. ' . 
' 

. On the ventral surface of the aesophagus is seen: a y'ellow- . 
ish' coloured vessel, exceedingly slendef, . but increasing iu. 
thickness,as it passes falsther ba'ck.alc& the inhstinej whe?! ' 

<after sending off a few thickish 'branches to the, jntestine, 
' it terminates cscally, on tlie,'first convbiution .of the 'iix- ' 

testine;, fig. 27, f. , Anteriorly, ' we ' are unable to describe 
. .  'this vessel, coalescing a s ' i t  appacently did, .in the spiyit- ' 

specimens, with 'tbe phkyngeal wall. Its conterits, which 
' bear.'a close resemblaice ' to coagulated perivisceral fluid,; 

consisted of nuinerous globular nucl?al. corp&cles.' , . ~ 

. . On the horsal. surfa.ce of the gullet: 'a little. to 

0 .  . 

the. intestin;. to the ven?al surface. * '  ' . . ,  
' 

. ,  ' e* * . .  . . . .  , . .  . .. .. . . '. . .  
. . _  ' 
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' the right; 'is seen a, long, .tubular, translucent body (tlie 
.contractile vessel), protending a short &Stance back on the 

. intestine, where i t  terminates in a caecum', cucurbit-like i n  
form, fig. 27, g; .anteriorly, i t  pwses forwards to '. the.extrem- .. 

' ity of the proboscis, forming $here - the vascular' rink, which 
' accompapies' the tentacuAar collar 'in $1 its. &dings, and ' 

sehds' off branches. to the 'tenticles. . . . . . .  
. .Number of retractdrs 4 ; two of ' them, the . ventral ; 

.. retractors, which are exceedingly long, take * their origin, 
' With 3 roots, 'on the. anterior portiop of the posteriol; third : 
. of the, perivisceral cavity,, fig. 27, 1, whereas the dorsal 

retractprs oiiginate 'on the. anterior pottion of 'the medial 
third ' of the perivisceral cavity, $i. '27, 72. Irnmediately 
posterior to the anterior extremity of the cesophagus, the 4 

. retractors unite; and foim, as,it,were; a sheath for t~iat, <r- 
gan, being ' as usual. atached to the margin of the oral disk. 

Two segmental organ4 fig! '27, i, exceedingly. small, 
;bout Cimrn' long and 2.mrn broad .at* the pdint of atta+ement; '. 

, A little posterior to tho'iatter, and 'on' the side facing the 
yall .of the body: occurs a sm+ll, ovate, funnel-shaped.ap& 
t&e, fig. 28, a, leahifig down into 'the cavity.' 

The central nervous . chord, ivhich is. &iiparatively 
thick, exhnds q l p q  the middle o f  the ventral su-face, 'be- 

Throuihoh ' its entire course ,it  sends off. nunie&s sub- 
.sipiary btanchiis! whicl;, as' a rule, issue altefnately, . and 
cdalesce . .  ivith %he skin. Iinmediately posterior to the b'uc- . 

' cal. apemre, .  i t  divides into til70 ',branch&,. . fig. 29, b, " b, ' 
which, winding round, ;the .gullet, '+each 'up to the dorsal 

. %+$ace, and are there lost in an oval&aped ',ganglion 
(brain), - constricted,. aS 'it' were, in the middle, fig, 29, ,c, 
- 'lying between the two 'dorsal ,retractors, in the exact 
spot where: . .  they unite. Both .'from the 'pharyngeal-' ring 

The .central nervous chord 'and its branches are i& 
vaginated in a sheath of &n$ectivb tissue, which constitutes 
the true neurilem. 

' On either side' of the .nervous :chord is .observed a 
muscular .band, about equal: in * br+adth ti ,the nervous .. 
.trunk itseli, ' extending *from the pharyngeal ring to the 
:posterior extremity. of the. nervpus chord, and firmly affixed 
to ,the .exterior ' lateral , surface of', the neurilem. ' The'se . 

, muscular bands consist of strong muscular fibres, some of 
which .protend beyond the .portioa o f ,  the subsidiaky branches 

, lying .free in the perivisceral. cavity, but are gradually lost, 
'as .tEe. branches Eass. i k o  the ,$uscular layers, 'or coalesce 
'with the skin. 

Dr..ThBell has observed and described siinilai muscu-. 

. I  

. .  . .  
. 

. 

.. -tween', the tivo". ventral r.etractors, figs: 27, IC; 29; . a:, . 

,. and from the gan@ion,'p;*oceed Several bkarichei, fib. 29. ' 

. 
' .  

,.' 

. .  

. .  

' 1ar;bands in, PhasColos& Stromln'. ' 
.. . 

.. , e  0f'gener.ative org&s bo trace could b.e detect6d. , ' . 
. . .  . .  . I  

. .  
. .  

I co1Our; ' 
. .  

. . * .  
, . .  * .  

' ' 
' Trunk olive-peen, 'bokh extremities .of a darker'shade.. 

Pr'dboscis 'somewhat . .  lighter; its. anterior autrernity; fbr, . ' 

* , I . . .  . .  
1 .  ' * €Xjslmar"Thbel. Rkcherches 'sur. le ' Pharcolion 8h.ondi.. Kongl. . 

' SvenskR -Veten~kaps-Akademiens ~Randlingar, El. .'14', No. 2. 
' 

. .  . .. 

: et laxi@, ,r0rformjgt, gjennemsigtigt .Legem0 (det contracr . 
tile Kar), der et Stykke' bag p m  Tarmen, hvor det 
eeqder i en kolbeformig Blindsaek," Fig. '27,. 9; 'forti1 *lr?ber 
det til Snabelens forreste . Ende,. hvor det .deler sig, og 

"danner Karringen, .som' falger Tentakelkraven i, d l e  dens 
Bug,@ipger 'for . , . .  at afgjve Greqe til Tentalderne. ' 

' ~ ' . 'Retractorelie ere 4; hLqraf:'de 'to Bugetractorer ere . 
. meget lange ,og .tage deresudspring med 3-R$dd& fra den, 

foSeste" Del .  af Ki-opshulhedens bagerste ' Trediedel, . Fig. 
?7, ' 1 ,  imedens Rygretra{torerne uds$ringe fra det forreste 
Paiti af Kropshulhedens midterste Trediedel, Fig. 271 . Ja. 
Strax , bagenfor Spiserarets Yon-est.e Ende forene de sig og 
.danne:ligesom.en' Skede om detbe, idet de faeste sii som 

. .  

sadvanligt paa 'M&dskiiens. Rand. : . .  
. .  

. .  * . *  ? '  . ,  .: 
' T o  Segmentalorganer, Fig. 27, i, 'der ere meget smaa, 

omtrent cimm lange ' og 2"". bre$e ved deres Tilhsftnings:. 
st+d.' Lidt' bagenfor ' d e w  'og paa' den Side,. Sam- -vender 
.imod Kropsvaeggen, see$ en liden oval, trigtfoAnii Aabning, 
Fig. ,2,8, a; der farer ind til Hulheden. 

C + z a l h e r v e s t r ~ n ~ e n  ,ligger langs Midten. af Bugfladen , 
iinellem begge Retfactorerne og er temmelig atyk, Fig: 27, 
k, 29, a. . Den afgiver p& sit liele L0b en 'Mahgde- Side- 
grehe, der som oftest 'udgw afvexlende' og tabe sig i 'Hu- 
den. . Shax "bagenfor Mundaab&ien deler den sig i . Oi, I 

Grene, Fig:*29, b, b, der 'slaa 'sig om Sfraelget for .at komme 
'op'p& Rygsideh, hvor .de fabe. sig i 'et aflangt Ganglion: 
.(Hjerne), .der"er...ligesom indsn&et paa Midtei! ,Fig. .d9, c,... 

.. Og som ligger imevep begge Rygretractorerne, just:paa' det 
Sted; hvor disse forene. gig. Saavel . frtt Svalgringen som 
fra G-gliet udgaa' flere. Grene, Fig. . .  29. ..* 

, .  . . .  . .  . .  
. . .  

. .  .. . . .  
* .  . .  

. " .  Centralnervestraengen og dens Gi-ene ere om&ne.af, 
e4 Bihdevmsskede; der ;daxiner det egeQtlige. Neurilem. ' * 

' .*. P& .hver 'Side ah hervestpngen 'i&gttages et  Muskel- 
baanh, der er omtrefit .ligesaa bzedt, som ' selve' Nerrestaq- 
men; .det strskker.. syg fra Svslgingsn op til Nervestren- 
gens bagerste.Ende og .er fast -forenet til den udvendige . 
:Sidefiade af Neur i l ehe t .  9 Dette Muskelbaand b6stmr af 
staerke Muskelfibre, hvoraf enkelte stikkke. sig ud over den 
Del. a f ;  Sidegrenene, der. ligger ' frit i Kropshdheden, ' inen 
forsijnde' efterhknden. som. Greneqe..gaa ind i Muskellagene 

'eller tabe. sig .i Huden. + 

.. ' 

. skelbaand' bos. Phascol~~pna , Strombi. 

. .  * .  

. . , . .  
* .  

. -  . . .  
Dr:ThBel' hai; iagttaget og ieskrevet. lignende 

. In@, Spor til KjBnsorganer bar .&*et 'a t  opdage. 
* .  . I  . . .  

. * ,  
' . .  ' . . F&en., ' .  :; 

. Selve Kroppen, oli<engron,. mmkere ,paa"d& forreste ' 
Snabeleq noget &sere ; dens Qforreste . 

' t '  ' 4Wrnq "kel. *Rbcherches' s,ur le 9hascoZioh. Btron;bi. . 'KO&. 

og bagerste . Del. . .  . . .  
- .- . .. . . .  . .  . 
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.Endc. fra Ivfundskivm 09 i en Strskning f ointrent 5n1a ' 

'bagover ipuk  rosenrad, huor'eftey * f01ger .et bredt niarkt. 
. brinliggqnt Belte. Mundskiven bleg, ' nmsten hid , '  :med 

10 &de Striber, der, p a  fra Mundaal&n$en imod Tepta- 
' kelbundtenie: .Tentakler hosenrode, 'doni Halsen.. . .  

Findested. 

.Et helt Exemplar og lnange Stprrre og mindre Stum- 
per p k  Statioh 223. %t naesten lielt E?;emplar paa Sta- 
tion 267. 

Slsegtekarakter. 

* Mundskiveii meiet bred ined 10 stor; Tentakelpup- 
pBr,' mellem, hvilke sidde enkelte Teatakldr. Analadmii5en 
strax iagenfor .Sriabelens Grund. . 

'. Artskarakter. 
. .  

. "Legem,et 'cylindrisk;. Snakelen ' omtrent' lige' sw Iang . 
, som Kroppen; Huden fast,' lederagtig. . Analhhqingen 

. pm 'en ,fi.emragende Papjlle: . Tentakleme,.sidde ' i .  10 Crrup- 
per,: 16 i hver Gruppe, o'g i!nellem liver to Orupper sidde 
et' Pa, Tenhkler, ialt 180. 4 *Retractoror.' Tarmen lafiner 
en Spiral. Spindelmuskel. Faiven .&a 'Kroppen 6liwn: , . 

' .gri.n, Spabelei; lysere med en. rosenrad Ballsl Mundskiven 
nksten hvid med' 10. ilrade Striber. , Tentaklerne roseh- * 

rode. . .  

. '  

' Pam..: Priaapulidk, Baird.' 

' Priapuloides typicus, Kor. '& Dan. 
. . .  

' ' ' Tab. 111. .. 
Fauna . .  Iittoralis S o r v c g k .  3' Heftc, 1). , 147 ,  -Tab,. XVI. 

. 

. . .  
Pm'apz~lm bicazcdattis, Dan.' * .  , .* 

. Forhandlinger v e i  ?e 's,kandinrtuiqkd Xktur forsketes Ilodq, . .  ' .  . . ,  . .  

1 
. .  Chistisnia 16(is, pig. "2. 

. .  t '  I .  

, *  i 
* . Idet'  :vi henvjse '*til .vor Beskrivelsb af Pr. typi& i 

I .  .3die' Befte :a$ "Fauna littdralis dorie$a$' skulle vi' her, 
mehdele ' Resultaterne a$ vo~e:  yderligere Undersagelsor, som 
et paa Nordhavsexpeditionen indsamlet Materialti hay. sat 

. .  , .  . .  
. about 6 infn, 'measuhg backwads from .the , oral disk, . i t  

bright, rosy-red, . after wliicli comes 'i,. broad, belt. of 'd i rk  
brownish-peen. 
ries 'of 10 ,red ktdljes;*, stretching from tlie buccd aperture. 
towards . the .. tentacular fasi&. . ',l'entacles .&d thiloat rosy, 

Oral disk pallid, .almost .' white;; with h se- . 

Locality. 

A perfect specimen, and minieraus frkments. varying 
in size, at.Station 223.. An almost perfect specimen at 
Station 2G7. 

' Generic Chwaoter. 
. . .  . .  

8 .  * ,. ..Oral. disk e*ceediiiqly broad! .beasin€ 10 large ten-. 
, tacular .:poups, dispersed between which. are' a ,  few' isolated 

tentacles: Anal opening .immediatelx. posterior to the base 
'oP tlie probosci's. ' 

.' , ' 

' Speoiflc Character. 
1 .  

. I  
.. 

' , Body 'cylindricid. Proboscis'. h d  trunk .about 'equal 
, in len'ktb. Skin firm; coriaceous.' Anal.,opening on a prom- ' 

inent papilla. Tentacles arratlged in ,  10 ,!you$+ or "fltsci- 
cles, 16. in'each @roup, and between 'every 'two iroups a ' 

couple of' isolated. tentacles 1 total' number accordingly 180. 
Retractors 4. :The .intestine. forming a spiral. * Fusjform ' 

'muscle' present. Colour 6f trunk olive-green; ..proboscis ' 
' lighter, throat rosy-Ged; ' 6ral disk .almost .white, traversed: 

by' lq Ted-colouied 'striiies. Tentacles rdsy. 

: F&. Priapdide, Baird:. 

. .. Priapuloides ,typicus, Kor. & Dan. 

. .  . .  
. I  . 

. .  
. .  

. .  PI. .III. 
. kauia littordis Ndrvogia. . PRrt'I11, p. 137; PI. XVI. 

Priupupulus bicazcddw, Din., 

- .  
. .  ' 

. I  

. Forhandliugor 'rod, de skaudinavislte ,Naturf'ortikeros; Mbde, ' 
a .  . . .  

, .  

. .  
. . .  Christianin, 1 Al i f i ,  11. 5.12. ' . . . .  . . .  

' 

' itiferring to 'qur..descriptioii of a. tyuicus. in'part III 
, of *'Fauna littomlis Noivegim," . we " will. here ,record the 

results , of funther..investigration, &,Cl; additional materials,. 
collect'ed , on. the No+Atl&tic ,Expedition,' have *enabled 

. .  . os: istand ;til .at *anstille. 
. .Huden dannes. ,af. en h$lv gjennemsi&ig., temmelig 

.tyk,' hvidgul Cukicula: der pv den udvendige Plade el* .tiel 
' besat lped Chitinpapiller, Fig.' 3, a,' Indenfdr dette e . .  Chitin: 

pantser:, er et ,'smali E$ithellag, *Fig. 3, bi som best* af 
korte, i .. en REokke liggende Cylinderceller, '' der h d e  Baa 

Dette .er is& bredt. 
hvor. det oigiver 'Centi.alnervestrseIlgen. * . .  altsm , ' p a  Midb 

'. 

' et:fib'rillmit Bindevmvslag, Fig. 5, c. 

I .  . .* . .  ' ,  

, '  
! us to.institute. * 

!: . Tlie skin. consists of a sed-translucent, .dompa,rative,ly 
1: 1: thick, 'whitish-yellow cuticle, ' densely 'studded o v a  its 'outgr . 
'! surface' with. chitinous papills, fig. 3, 'a,* * dnderseath this 

./I chitinous irmature, extends. 'a mai~o\v gpithelial layer,. ' ,  

'fig. 3, b, consisting. of sllort. cylindrical, cells; aqranged iii. !i ' 

ii :a'.raw, on a fibrillous layer..of :codaective tissue,. fi$.' 3, c. . 
: This layer is ' biwadest' d i e r e  it envelops tbe :ce;l'cm. ner- . 

, ,  . , 

I '  

I / .  

. .  
s . .  . . ' 

I .  
. .  
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, '  partiet af Bugfladen; 'meq -er paa den 4Gige Del a f  Krpp- 

Fr.a den, ydre Flade af Bindevaevslaget paa,  Glan's 
* udgaa .Chitinpige,, Fig. 4, 5,  der ere cylindrislie, hule 'med 

en .noget bredbre Grunddel,. Fig. 4, . .a ,  5,  a, og * en lidt 
. .  .krum60iet, smalere flspidset fri Elide, Fig. 4, b, 5, b, for- 

synet med en .fiq rupd Aabning. Indvendig ere de be- 
klsdte med, Epithel, Fig. 4, c, 5,  G,' .der ' forlanger sia op 
imod.Spidsen, og udvendig ere de. forsynede med en Skede, ' 

Fig. 4; d ,  5, d, som er Portsaettelsen .af Cuticula, .de+ her 

pen  betydelig 'smaler4:~ ' .  . .  . 
. 

er 'uden Ch'itinpapiller.. .I ' : 

. .  

.. . T e d  Grunden af enhver Pig,. og omfattet af .denne, 
I * sees *en nssten rund, temmelig , stor Kjertel. Fig. 4, ' e ,  '5, e, 
. der .best& af en Biadevaevsmembran, indvendig , beklzdt . 

'med rundee Celler, Fig. '4, f,. 5, f, og fra hvis, lpelvede . 
' Del udiaar Udf0rselsgangen1. Fig. 4, 9, der .bber  op 3gjen- 

hem 'Piggens*.Hulhed, Fig.. 4, ' I & ,  6,. g, og munder tud just 
. der,' bvor 'dennes Epithelbekljedning ophgrer, Fig. 4: i, 6,  h. 
. Ejertelens .Indhold var en seig, .korne'c; vandklar Masse, 

som- vi .e t  Par Gange '&ad i P'iggens Aabning. ... . . .  

. .  . . .  ' , .. . .. ' 

. .  , . .  

' .' . Paa ' den indvendige . Flade .af Piggens Skede, ved 
dennes Grund, insererer , .  sig mange Muskelfibre, Fig. 4, k, 

. 5: i,. der .have en skrw Retning nedenfia opad,. indenfia 
udad, og som ere Grene af Ringmusklerne, Fig., 4, 1. . 

Uiniddelbart' .. til Bindevae&i.gets indre F.lade &$der 
:.Muskellaget, der &nnes af 'Iting, og Langdemuskler. . , 

. .  * .  . .  . .  . .  . .  
' ,  Ringmusklerne,. Fig. '3, d,  ere distinkt adskilte fra' 

' hverandr'e, ska taettere ' sammen i Glans; end , . p q  den 0v- 

. ' . , Lsngdemusklerne, Fig. 2; .a; ligEe indenfor Ringmusk- ' 
' leine, ere staerkere end disse og udgjore. 25 i 'Glans; men . 
dele. Gig i to paa  det Sted, hvor denne gaax over 'i Krop- 
pen, saalqiis. at de ineBel  af Legemit Miver.forsyllet.inea 50. . 

.I ethvert .af .de hdeformige A'ppepdices . dejmod 'er 
..der kun 14 Laengdemuskler, -FiS. 2, b, der ere Fortsaettd- 
ser fra .enkelte 'af. Kroppens ' saaledes, ' at i Regelen hv& . 
3die eller '4de Lkgdemuskel afgiver ' en til .Appendicet. 

. ' Saavel. Ring- som L&gdemusk,lerne. 'ere. oingivne af * 

en . terninel& fast Bindevavsskede ,' bi'mi spindelformige 
Bindev&slegeme< ere leirede. .Enh;-er a€, d&se Muskler 

"er  sam.niensat af iiiange Bundter, 12-20, Fig. 3,, 1, 1 der 
hver Sol; sig er omghet a f  en. egen. tynd Bihdev&;smbm- 
bran, Fig. 3, 9, Iigesom der imellem 'Bundterne e r .  e t ,  ined 
Kjemer  forsy6et BindeGev, som egentlig er en FortsEttelse . '  

. af den taelles Skede. I, enhver Bundt . er der .en MEengde ' 

. .@ibriller, som ere' strib-ede paa skraa, htorved de faa et  . 
gmske eiend?mmeligt Udseede, n'am de ,ere overskaarne, ' 

Pige K~Ops(e1, o i  ,ligge nsrmest, Corium. ' ' . e .  

' 

. c  

. . .  . . .  . .  . .  . .. . .. Fig. ' . 3, h:. * .  . 
.P&, stor6 Exemplarer med ' udspaendt Hud e? denne 

* gittret og ligner Sipunculuhuden. Dep indvendige Flade ' 
. ,$f kropshulhe'deh beklaedes *aS et  fliinrende.Peiitoneum, der 
. vssentlig * bes'taar af. ,Bindevaev, hvori sees enkeltlplbende 9 .. . . . .  

. Muskelfibie.' . .  
. . .  . _ .  i ' 

I .  

' vous chord, accordingly: in .the. middle of the ; ventral sur- 
face;. elsewhere on the body 'it is much narrower. 

, ' * From the outer surfdce of 'the layer of connecti.ve tiisue 
.dn the glans (proboscis), spring a number of chitinous spikes, 
figs. 4, 5, gylhdrical , in form, holloc\., broidest at base, 
figs. 4; ' a ;  5,  a, and with a slightly curved:, acuminate free' 
extremity, figs.' 4, 6; 

Internally,': these spikes are' invested with' 
epithelium, figs; 4, c; 5' c, produced toyards the point; "ex- 
.ternally, they are furnished with a'sheath, figs. 4, d ;  5 d, 
the. continuation of the cuticle, ,\vhich is .destitute 'bere of 

In the hollow of every spike, at ,the 'bkse, is seen an 
almost round,. komparatiiely large ' gland, figs. 4, e ;  5 e; 
composed of connective: tissue, c.overed ' internally . '.with 
ropnd' cells:.figs. .4, f; 5 ft ,,and from the arouate portion 
of these issues 'the. excretory canal, . f ig.  4, g, whicli, passing 
.up 'thro&h'.tlie hollow of'the spike, figs. 4, .h; 5, 9, 'disem- . 
bogues .exactly where 'the epithelial' ' integument .of the lab' 
ter termindtes, figs: 4,. i;' 5,. h. .The' gland contained a, 

. viscid; granulous, ,.pellucid .substance; which we observed 
' once or twice in the aperture at the.fiee extremity.of tlie 

On the inn& 'surface'of +he sheath, at its base, i r e  
inserted numerous muscdljlr fibres, figs. 4, k; 5, 'i, protend-. 
.ing obliquely - .upwards, from below; .outwards .from t i thin ; 
they are' branches of the annular muscles, fis: 4, 1. 

. Contiguous to. 'the inner surtace ,of the connective' 
mep+me , '  extends the muscular laic?, composed of annulap 

d . .  

b, in which .is seen 'a  minute.cir- ' 

.' cular opening. 

. .  
' chitinous papillai. . . .  

spikes., . .  

. 

. .  and longitudinal muscles:', . * .  

' .  . 
,, 

The annular. muscles, @. 3,. d, are distinctly separate, * 

each. from each, .more ' closely arranged, in the glans .than ' 
.elsewhere throughout the frunk, and adjoin the. corium.. . , 

The longitudinal m,uscles, fig...2, u, lying- underneath the 
annular muscles, are stranger thjn the latter. 'They number 

. 25' in. the glans, dividing dichotomously where that organ 
meets the trvnk, which is furnished therefore, ivith. 50. . 

Each of the caudiform .appmdages h& only.. 14 !on@: 
tudinal musclos, fig. 2;3, continuations of those in .the' . 
trunk,. eveq  .3rd os' 4th of which is as. a rule..producid to 
an' appendin.' , 

Both' the 'annular ' and the" 1ongitudin.d inuscles are 
invested &the a sheath of comparativdy ,firm oonnective tis- 
y e ,  throughout yhi'ch ' are dispbrse'd fusiform corpuscles of 

These muscles, are all of' them. 
bid$ 'up, of .numerous' fascicles, from 12 to 20, fig. 3; j;' ' 
ea& enveloped in h separate covering of thin coinective tissue,, 
fig.'3, g; and in between the fascicles extends,, too, a layer 
of nucleal.connective tissue, which, in a strict sen,se, is a dontin- 

, udtion of the common sheath. I n  each.fascicl9 q e  nurhbets 
of .fibrils, transversely striate;' which gives them, :On' being 
cut ,  thro,ugh,'.a- most characteristic appearance, fig.: 3; h: 

' In,  large' examples, the', skin, when . .  distended, .is tes- 
selated; .and resembles the *skin in Sipuizculzis. The ',inner 
surf;ice.. of the 'perivisceral cayity ;i? invested ,with a.ciliated 
peritohkm, oonsisting chiefly *of .connective tiistie, in which . 
protend isolated ' muscular' fibres. 

, .  

. 'connectiye' tissue; fig. 3, a. 

, . 



' *  . .  : .I vor. Beskrivelse eoveor Priapdoides typktg ("Fauna. . .  
' .' littoralis 'NorGegie") omtalte vi, ' at  der i , Mundhulheden . 

' ' var 8 Rekker 'Tsnder ;  dette maa vi iiu berigtigb. : 
. .  . 

Hele Mundhulheden er besat, med' Tender, . Fig. d, c, 
. .  ' . . .  

' 

der,staa i ringformige.'Rekkey i idle den foxreste Del, imedeng " 
' 'Rakkerne i den bagerste Del antaie en mere s k k a  Rejaing., ' 

' 'I den fprrste Rekke ef der' 6 shore Tmder ,  somlstaa' 
.. temmelig lani t  fra' hveraridre ; inen iinellem hxer 2 af disse 

findes paa fuldt udvoxede Individer td mindre Tender, der ' 
paa det .af os,  i ..:<Fauna. ' littoralis Norve&d' beskrevpe 

. ' . Bagenfor den ,Lode 'l-tskke,. blive Tzenderne s a  smaa, 
at de, ikke kunne sees med .biotite Dine, .og jo more d e  

.' nkrmo sig Fndgdnien til Spiserprret,, jo mindre hlive :de, 
' -  ligesoi?. ?e aptage .on simplere Form.. . Di'sse Tender, :Fi.g. 

'6j 7., ere pyramideformede,. have en bred, nsesten firkantet 
.. Basaldel, Fii. 6 ,  .a, ere' lidt;'. krumbpriede 'og'lprbe .ud i en 

noget b&et Spids, Fig. ;6, b, ' 7,, .der * vender .indad og kd t  . 
. nedad niod Mundhulheden. Den ' Del af' Tepderne,. her 
vender imod Hulhedens Veg, 'er nesten flad. Disse"Ten- 
der udgjjplre altsaa den tredie.Form, der af os tidligere var. 
oyerseet: . *, 

. . ' . Samtlige, Tsnder  ere hule o i  bekladta 'med et lidt 
forskjdliit formet Cylinderepithel. ' I 'de:store Yznder, der ' . 

.. 'indtage Mundhplens forreste pel., Fig. '8; .bestan; .Epithelef 
. af .Cyl&derceller, ' som have en lidt langstrakt Form ; men 

' i de.  smaa enkle' Tender, som ' vi ovenfor have beskrevet, 
ere, Cylindercellerne overmaade. lange, . Fig.. 7, a, og ligne 
meget de Celler, ' der udgjprr Epithelbekl&dningen paa Tar: 
mens TverfoIder, Fig.. lo,. og som senere skulle omtales. 

' 

. .  Exemplar ikke . vaxe frenikornne; ' . .  

* \  

. .. , "Ligesom ;Tenderne egentlig 'ere Fortsettelser. og Om- 
dannelser . af det almindelige Chitinol.ertrhk, saaledes er 
deres ipdre Epithelialbeklsdnidg en' Fortsettelse ' bf .Hudeps 
eller . Tarmens Epithelialag. Selve Tandspidseq er aldrig 

. hul; men. aftid kompakt og 'fast, Fig: 7 , .  b,,  
. . d  

. . .  . .  . 
.Svalghovedet, Fig. 9, har paa den ydse.aflang? . .  Blade 

en' he1 Del. Muskler, der ligge i 2 Lag. 
' , * .; . 1 Det'.Xd?e Lag bestam af.  . 8 temmelig . .  biede; 8;lomm ' 

lange Muskler, Fig.. 9, a, som tage deres '.Udspi.ing .p@ . 
Syslghovedets baggrste , Del. med en lidt bredere' Basis,' 'og 

. som @&e. sig omkring .Mtmdmbniugen, indenfor Retrac- 

. ' .  b e t  irwire ~ t g  er 'sakmensqt af flere,',*inen.. noget' 
siualere .Muskl$r, Fig.' 9, P;. 'der llave.*samme Udspring og , 

Facstebunkt som det ,ydre Lags .Muskier. Disse' Muskler' 
, 'tjenc sikkmlig: til:at prtisae 'hkidhulheden sammen og for- 
! kort'e' den. Bagenfor ,disse Musklers. Udspring, ,hvor 'Svslg- . 
hovedet gaar over i 'Spiserprret; hax dette p& dets ' ydr'e. 
.Flade .en s te rk  Indsnoring, Fig,. 9; t; denne B r  'omgivet af 

' e? 'Merigde Muslder, der fEste sig, strax. bagenfor de nys: 
beskrkvne . SvGlgmuskler ; men . forene ..si& noget bagtil til. 
ten nsesten tendipers Membran, Fi,g. 9,..e,. som,insererer' sig 

' paa sn.'Vold, der omsiver Spiserprrets ydre Flade; Fig. 9, f. ' 

- .' , . .  

. .  ' torernti. e .  

' 

~n our description pf P,+apuloih tipiczcs ti  fauna'* 
' littoialis Nowegitii'2, the civity of.  the mouth. is stated' to', 

Thi.s was*.an error, .which we must 

now rectify. , I .  

. The whole cavjty of. tlio mouthais dentifeTous, fig. 2, c. 
Anteriorly, the teeth are disposed in annular. series; post;- 
riorly, in series somewhat, oblique. . I 

Ttie h s t  row .consists o'f - 5  large tieeth, rather far 
.?part ; but in the spice between, full-giowb individuals 
have two' smaller ones, 6' in all, which had not developed 
in the ,specimen' described, in S'Faunj littoralis .Norvegile.'j. 

llostprior to tiid I ( I ~ L  'series; the tietli . are' so i ininute 
.as 'to' be invis'ibie' to tlie naked 'eye, and . t i e  nearer they 
approach ' the :entrance to the msophagus, the more ininute' 

;'.do' they beconie, assuming a t  t i e  &me time a siiipler form;.. 
These teeth, figs. 6 ;  7, are pyramidic, having a broad and. 
almost quadrangular base, fig. 6 ,  u;. somewhat arcuate: and 
.slightly' bent'. a t  the point, figs. 6, b 1'' 7, *which ,is turned in- 
wayds, i nd  . a little downwai;ds, towards the cavity of the 

' moith. , Tde part of,the teeth that faces tlie wall .of the 
.'cadity is iwry nearly flat. Tliesc teeti1 constitute accordinkli' 
* the thlrd form,, overlooked in our previous description. ' 

The teeth are all liollow, and invested with cylinc\r.ic. 
opi'theliuni, varying ;.ip form. On tlie large teeth; ' occg-' 

* pying the,anterior' portion of: th6 cavity .of .  the mouth, $g. 8, 
the .epithelium' consists of qlindric cells, somewhat elongate 
in form; .but, an the minute, simple teeth, desched  above, 
the .cylindric cqlls are exceedin& large, fig. 7 ,  .a, and bear 
considgrable rescmblahe to the cells of thb epitlielid: in- . .  

' tegument on the. transverse folds of the intestine, fig. . .  10;. . 
to' .be described. in -due  course. , 

:' Precisely as the teeth, in;a strict. sense, are transformed 
continuations of the common chithou$ integument! so too is: 
the inner epitcelial tunic simply a continuation of the' skin; or 
of the epithelial'layer of the. iqtedtine. ' The points of the' 

. teeth. @e neyer liolloiv, , but  invtixiably firm and. compact, 

have. 8 rows ' of teeth. 

* .  . 

e .  

., ' - 
< .  

. .  

L . .  .. , .' . ., . 

. . .  . 

. .  'fig. '7, B .  . 
' The gullet; fig: 9, ' i s  'furgislied on its exterior obldng ' 

The. outel. layer 'consists of 8, . comparktively broad 
'.'surface with numerous muscles, '&an&d in' .2 la,yers, 

musgles; '$-IOm* in 'length, 'fig.' 9; .a, which 'hive their" 
origih on the gullet, . Cvith a sobewhat .broader base, and * 

y e  ' athcbed sound tlie buccal aperture, .underneath ,the 
retractors. 
* ' The' inner layer is built ' up of, . several ' , mubcles, ..a 
trifle, narrower, fig. 9, b, liming the same point 'of origin 
and attachment as those of, the outer layer. ~ These muscles 

. must assuredly serye, 'to. clobe up and: shorten the, caiity . '  

. of the mouth, Posterior to  the ' okigin of 'these ' inuscles, 
* where' the -gullet opens into the cesophagus, is..seen,'* on ', 

the' outer krfacb of the latter, a deep instriction, -fig. 
' 9, c, surrounded by numbers of &usch , .  which are.attached 

immediately posterior to .the pharyqgeal -muscl.es" 'just '.de- . 
scribed; they. unite ho\v;v;r, a' little ftw'ther back,, . forming.. 
'an almost %endinods membrane, fig. .9; e, which is iqserted. . .  .. . .  . .  . _  
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. .'Imel€hm 'denne' Muskelmknbraii og .sel& Spiserwet opstaar , 

. . saaiedes e t  'R im,  Fig. 9, fi der 'udfyldes ,af Krops&tlsken; 
'.?ette . B.Iusk'dapparat, soni ogsaa findes 110s ';Priapul,q. caw 

.'dd&.s, iuen ' i  en noget forandTet Form) tjener til a.t holde 'a 

. hdsnpn.inge13. pa% Spiswmet og den .pa. dettes . i d r e  Flade . .  
. , . .  

;dkrved freinlioinn~ Fold i Situs.. . .. ; ! ; '  

. *  
. .  . .. , .. . a .  : . 

: ' 'Mkn foiuden det n2ernte Muskelapparat findes 'endup.' 
. e t  andet og mere .saregent; der 'er. endnu mEe&eligere: .og, 
som ikke P?:.' cauddzh h a .  Strax bageiifor den Pold,.. 

:hvorpaa &en fo~n&nte Muskelmeinbran fester sig, sees en. 
kredsformi~'Rskke:.pf . . . . .  Muskier,. Fig. 9,. h, .der qmgive Spise- . 
rmet, som' just .her nttei':har en hdss i r ing ;  men. meget 
mindre end 'hin. Dis'se Mnsklei. ere: egentlig Grene af 
Tarmens: Laigdemuskler, hvilku h.er .optr=ede selvstandigt, . 
'idet de. danne. egrle ' isolerede Muskler, som feste sig. paa 
den oftere'omtalte Vold; Fig. 9,.f, og tjene Eil ab dirigere . 

' den anden inindre Fold paa Spisersrets indre 'Flade.' Qg- 
. Saa her er e t  Rum iriiellem:.denne 'Ssilekreds.af Muskler , 

,og Spisersrets ydre, Flade,.. del. beskylles af Kripsvsdsken, 
- .  . .  . .  . .  '.. ' .  . .  

,. .: 'Hvor Mundhulheden .gam over - i Spisersret. er der ' 
-paa '?en i n b e  .Flade en 'staxkt fremragende~ kredsformig, 
Fold; Fig. 2; d? der' ei- tat besat 'med. de ' s m d '  ,oveiifoT 

. besk!evn'e. Treiider; strax -bagenfor d&ie Fold er .attei. en *. 

' anden lignende. der ' dog ikke 'er ' Saa fi*emt,rsdeAde, son  
. I  liin, og er uden Ti idbekldning.  . Imelleni . . .  'disse Folder er 
, en Fo>dybning. . hyor. Spiseraret egeatljg tager sin Begyn- 

. 
.. . .  . . 
.' foysynet' med, starke LEengdefolder, Fit. 2, ' e, som ligger 

. k t  :Jfid'Si&n 'af hrelsandre 06 sende . tildels ligesom*'Bi*okr 
. . .  oirer fi-ti .den ene til dell .@den; ,det udvider sig.'noget, idet 

det gaar o v a  i Tarinen,' Fig. .2, J; son1 ' ~r temrpelig . vid 
fned . meget, tykke * Vregge,. og ' paa ' hvis in'dr.6 Flade findes . 
&t i $rerandre .staaende Tr&fold'er, der"r&e noget ind i 
Lumenet, Fig. 2, .g. Mod. den. bagerste .Ende ,bli;er Tar- 

%me$ sinal og ender i; .ei kort Rectum',. Fig. 2, h, med sin 
. runde Anala'LDpingj . der' ev fokynet lned kn .meget stserk . 

. .  
dels!.:. , Tandvlrbfiingen 'ophsrer. med den' f&ste Foidi 

Spisersret el'. temmelig'.kort, og paa ,den i J d r e * F l d e ,  

, .  . .  . . . .  , .. , 
. .  Sphincter. ' . 

5 . .  * *  
. Gangs Taimens . udyendige :Flade, : saavel . pa+ Ryg- 

: som Bugstden, lebel; en Muskelstrang fra Auus, for;tii og 
f a s t y  ' sig pm' Sysl&horedet; des er bundet til Taxmen' ved 
et  jrderst- smnli Meseiiteriuni? :der, . dnnnes . vsseiitligst if, 
Bindewe,' o g  hvori sees 8 . ebkelte . .  . Muskelfibre. . 

I .  - I .  

. * . ', . .  
. .  . .. . . , . ;, ,. f .  

I .  

' * I , .  ' 
Den ' histologiske. Bygning af . Fordaielseskanaleir er . 

!'fdbende .: Svm1gho:edek Tfa$g(!. kunne betragtes som en . 
Indln.aiq&ing af Kropshuden. . Den': i idre  Flade er en 

. . CRdmelig tyk 'Chitiniud forsfnet, med Tender, Fig.: 8, e, 
'. tdenfor 'den,. er Epithellaget! der. bestam af. hmmdliq koyte 

'Cy1indei;celler.:. Pig. 8; b, '. lig dem del. danne' Hudgns Sub- ' 
'.cu€icularlig. . .Epiithele% er bundet til , e t  temmelig tykti . 
fibrglkrt Bindevars\ag: der '. btidkr' uuiddelbart :,til Muskel-,. 

, ' ]haen,, ?om be8-r af L b g d e -  '~g, Ringmuskler,, hvilke ere 
. . .  . .  . .  ,. _ .  . 

. .  
into a- ridge surrounding the outer surface of the esophagus: 

, fig. 9, f: BetF;Teen this muscular inembfane and'the &soph&g, b'. 

there. extends accordingly a space,'fig,. 9, b, which'.is tilled '' 

. up by the peiivisceral fluid. This muscular appara.tus', with 
which PriapSk; caudaty. is  SO furnished;. but in a some- 
wlmt. different forui, serves 00, keep i ? ~  situ alike the in-, ' 

ktrictioh of tbe @,sophagus and the told itt. occakons on the 
' inner suiface of the Iattei'. . 

. ' . But! exclusive of this apparatus: there is another, .. 
. ~ u c h  more. remarkabk and ,characteristic,, not niet with in . 

P?. cuudatus.' ' 'Immediately beiind ' the . ridge to . which the 
afoivesaid muscular membra.ne is attached, occurs ',a circular . ' . 
series of muscles,. fii. 9, h, sui?o,unding the'apophagus, which ' .  

at this' point exhibits auother instriction. niuch .less, .deep , '  . 
however than that previously 'descr'ibed. .: These muscles , 

are strictly branches,' piloceedini .from the ,longitudiqal inus. 
cles 'of the .intestiqe, which o.ccur here' as isolated :iidepen- 

' dent muscles, '&xed to, the aforesaid ridge: fig. '9, j ;  and 
, .  seife '.to govern the :smaller. fold . .  on the inner suiface ,of . 

the'. esopliagus. 'Here, too, . a. space intervenes betwken the 
columnar. circle of muscles.'md the outef surface of the 

Where the ca&y of' the 'n?outh opens into th;? asophagus, ' 
.is;'seen, on the:inner $isface, i n  exceedingly piomineut iir: ' 
cular, fold, fig. 2, 'a, densely studded witli the minute teeth 
described: above ; immediately p6ster;'oz to tkis fold, occurs. . 
another:'. Lut less'prominejit, and.,not 'dentiierous. E&?ndipg .  
between these folds. is a depression, in which .the ksopl!agus 

. strictly originates.' The dentition terminates wit$. the first 
fold .*. . , . ' 

.. . ' , The  soph hag us is comparitively short, and furnished op 
its innei. surface with longitudinal 'folds, fis. '2,' e,' proteud- 
ing side by,,side,,' .with biidgds, as it *were,' thrown -across 
.in places from one to 'the other;'. Et slightly: expands as it . ' 

: enters,"the' intestine, fig..' 2, f; which 'is comparatively 'Gide, . 
with exceedingly .thick walls, and 'has on tlie inner surface. , 

a number 'of closery arranged ti'ansverse folds,':jutting out . : 
. a little into the lumen? fig. 2: 9. Near its postel*ioF extremity; 

the intestine tlsl'rows, ,terminating in  a'sliort rectum, fig. 
. 2, h,' ' i i th  a. round aual apectture, which is furnished *with 
.an 'exceedingly powerful sphincter. 

' . . ' Along the'ou.tei* surface of tbe intestine, alike on the' 
doxsd, and 06 tl;e .ventral 'side, a 'muscular .chord protends . .  .. . 

.aiteriorly from the anus, and js .attached to tlio gu.qet ; ' 

it" is webbed to the intestine by, an. exceedinFly narr& 
mesentery: -composed chiefly. of :connective tissue, and in , . , 
<hi& :are seen a Yew ifiusculw fibrbs., 

. The histological ' structuke of .the . diinentary ..canal 
is as follo\vi:' - .The Ralls d' the , gullet '.may Be te- 
gni-ded as an invagina$ioii"of the skin of .the bodi. ' A, ... 
thickish 'chitinoup membrane, . f u r h e d  . with.. teeth, fig. ' 

, 8,' a, forms .the inner surface; nbove it, extends t&e epithe-" 
ljal layer, consisting ' of compasatively short' cylindric'. celb, 

' fig.. 8, i, 'similar $0 those' yhicli constitute ' tfie qbcuticnlar 
layer 'of the' gkin. 
laye; of fibrilldus . coinective tissue, directlj- adjbining the, 

. .  u 

' 

.. esophagus, :whicL .is y s h e d  by': .the lierivisceral -fluid. ' 

* .  

. 

. .  , 

. 

' 

, .  . .  . . .  
. .  

. .  

The epithelium &.webbed to a'thickish . I  '. 

.. . . .  
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muscular integument, which consists of longitudinal a i d  . meget. stsrke. Uden$aa Ringinuskellaget er ..Peritoneal- 
behdn ingeh  bunden ved .Bindevav. ' 

* ' Spiserorets og Tarmens Vsgge ere noget' forskjellige 
fra Svslgets. Epithellaget, der beklsder den indre Flad0, 
er temmelig bredt og dannes af meget lange Cylinderceller, 
hvjs bredere Del. vender mod Tarmhulheden. Jfangfoldige 
af disse Cglinderceller vare fyldte .med en finkornet, g4- 
agtig Protoplasmamasse, og adskilte sig fra'de apdre, der 
vare ganske vandklam og liavde et mer'e*povkoriet Ind- 

,hold. Om disse gdagtige Cylinaerceller fungere som Kjert- 
ler, der afsondrede den 'store Msngde Slim, sgm sammen- 
kittite. Targindholdet, skulle ~i i&e afgjore med nogen 
Bestemthed, ihvorrel det forekommer os sbdsynligt. Dette 

. Slim var  altid i stprrst Msngde tildede. i .den egentlige 
Tarm, hvor den paa enkelte 'Exemplarer dannede ligesom 
et  membranprst Overtrsk, der formentlig var dannet af det 

'i Alcohol coagulerede Slim. 

- I det oht&e inembranose Overtrsk saaes en stor 
Msngde yderst fine: lange Folder, der havde en saa skuf- 
fende Eighed med lange Haar eller Cilier, at vi i Eegyn- 
delsen antoge 'dem derfor, en Antagelse, der tilsyneladende 
var begrundet i den Omshndighed. at Prof. Ehlers'i sit 
Arbeide over Slsgten Priapulus beskriver netop en Chitin- ' 
hud paa T a r d a d e n ,  hvorfra mange fine, 'stixe Haax udgaa, 

Epitheuaget, der paa sin inadre Plade synes at v@re 
forsynet mbd Cilier, er fsstet til et staerkt Bhderavslag; 
Fig. 10, b, der sender listeformige Forlaengelser ind i Epi- 
thelet og danner derved de paa den k d r e  Vag af saavel 
Spiseroret som Tarmen' fremragende Folder,. Fig. A0, c. 
Disse Bindevsidister ere rigere paa Bindevavslegemer, end 
det , ovrige Bindevsv. Udenpaa Bindevavpt er nu Muskel- 
huden ,med sine to bestemte Lag, neylig Lsngde- :og Ring- 
muskler, hvike sidste ere bpndne til Perito;ealovertrsl;ket 
\;ed .et smhlt Bindev&slag. 

' 

CentralyrvestrAngen b b e ~  lan& Midten af ;Bu&laden, * 

Fig. 1, .a, ikke ' soin hos Gephyrcerne iahindelighed paa 
dsnnes indre Flad~ ; men i Hudens Bindevav, itinellem Mu- 
skel- og Epithellaget. Fig. 3, k. : Hvor hTerve&mrnen lig- 
ger, er det, fibrillare Bindevsv s tsrkt  udvidet og omgiver 
den' paa en beskyttende Maade, Fig. '3. c. :. 

, Centralnervestrangen er . indesluttet i en tyk Binde:. 
vavssk6de, Fig.. 3,' J der sender en Forlsesgelse fra den 
ene Vdg til den anden, tvers igjennem Nervestammen, Rg.  * 
3, m. Denne bliver derved delt. i to Dele; hvoraf den 
indre er bredeit, pig. 3, n, og har en lidt m~rke re  Faxve.. 

* Saavel fra d@ne Skillehg, som fra Skedens indre'plade 
. .  . .' 

4. Ehlsrs. Uebor dio Cfattung Priapdus. Zeiteohrift f. .&ea. 
Zbologie. 11 Band, peg. ,206. 
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annular muscles, exceedingly strong. Tile peritoneal tunic 
is webbed on'  to the 'layer .of 'annular muscles by connec- 
tivc tissue. 

* 

The malls of the cesophaggs and the 'intestine difSer. 
slightIy from those of the gullet; The epithelial layer invest- 

. ing the. inner surface is comparatively broad, and. cbnsists 
' of exceeding&< long cylindric cells, with the broader por- 

tion faxing the intestinal cavity.' k a n y  .of .these cylindric 
cells were lull of a finely .panulous, y,ellowish protoplas- 
matic. mass,, and M e r e d  from the others,. which were per- 
fectly . hyaline, and ' contained a more coarsely. * granulous 
substance., Whether these yellawish *cylindric coils serve 
the purpose of ghnds, whose function is: to secrete .the ' 
abundant supply of mucus tha(. glues together the con- 
tents of tlie intestine, we shall not venture to decide, thouih 
such, we conceive, is highly probable. . Most of this mucus 
was met with in the intestine*it&lf, where, in some of the 
specimens, it actually formGd a kind of membranous tunic,, 
the mucus having probably been .coagulated by .the action 

In.this membranpus tunic were seen a great n u d e r .  
.of long and exceedingly narrow folds, presenting so illusive 
a resemblance to long capillaments, or'  ciiia,. that at first 
w i  regarded them as such; and more especially, sincepro- 
.fessoi* Ehlers, in his Memoir on the genus &aplus,l de-'' 
scribes such a chitinous membrane'on the surface of the intest- 
ine, from which proceed numerous stiff, slend'ek capillaments. 

The ep$helial lay&, which wopld appear'to be fur- 
nished 'on its inrier surface with vibratile cilia, i s  webbed 
to laye: of strong connective'tissue, fig, EO, *b, from which 
coruice-like prolations of connective tissue axe produced. into 
the' epithelium, thus' occa.+oning 'the prominent folds, fig. 10, ' 
c, on the inner wall of both the aosvphagus.and the intest: 

. he .  These cornice-like prolations' axe more abundantly . 
furnished with corpuscl& of 'connective tissue than' any 
other part of the  <onnectivo.membrane. Next hbove the 
conqegtive .tissue. .comes the' muscular integument, with its ' 
two ,layers of longitudinal and anhuhr muscles, the. latter 
webbed 6 -the peritoned tunic by a narrow layer of con- 
nective tissue. . .  

The central neNOUS c h o ~ d  protends along the middle 
of the belly, 6g. 1, a,' not on' the inner svface, 'as in most 
of the Gephyreu, but in the connictive tissue of the skin, 
bqttween the muscular knd epithelial layers,. fig. 3, k.. Round 
the nerqous trunk, the fibrillaus connective tissue,' . .  which 

'invests it with a protective coveSing, fig. 3,"c; i s  'greatly * 

disknded. . . .  
The central neryous chord is encl'osid , ip .  8. thick 

membranous siieath, fig. 3,' I , ,  which. sends a filament fiom 
one ydl to. the other, piercink. the nervous trunk, fig. 3, m. 
Honce the latter is divided into two sections, ,the inner, of 
a darker colour,.being,the blroader, fig. -3, n. Both from 
this, partition-wall and from the inper surface' of the sheath, 

E. Ehlers. Ueber dio Gattung .P&pulus. Zeitechrift f. wiss 
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of the dcohoi. 
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. .  
i d g w  Prolongatioper af ' Bindevsv imellem 'Nervefibrill'erne, 
hvilke .ere forsynede med Bindevaevslegemer i stor Maengde. 
Man ha$ her aAbenbart e t  Perineurium svarende til det 
hos de hraiere ayr. . .  

Nervestraengen er sammensat af. Nervefibriller. 'i dens . 

cqdmle, Dele ; og i dens 'Peripheri, altsaa nsrmest Skeden, 
er et cellulrast ' Lag, hvis enkelte Celler vare ' iidt aflange og ' 
forsynede med en Kjerne, ' uden at det var muligt at iagt- 

Uagtet Centralnirvestraengep ligger sardeles naer Le- 
gemets ydre Flade,. synes! den dog at vaere godt beskyttet 
mod' ydre Indvirkninger ved det , stsrke .Bindevaevslag, som 

' omgiver den, ved don tykke Bindevevsskedd. og endelig ved 
dennes mange Prolongationer imellem Bibrillerne. 

* .  tage noget Protbplasmaindhold: ' . .  

I 

Fra Centralnervestrsngen udgaa mange Grene til Hud 
'og Muskler. Naar den e; ,kommen fortil imod Svaelget deler 
a .  den sig i 'to Grene, der .slaa:'sig omkring Spiserraret og , 

danne derved Svselgringen, som . er indesluttet i en Binde- 
voevsskede. ' 

I ' * 
Side , af Endetarmen, ere langstrakte med bladformige In& 
skjsringer, Fjg."2, I;, og have. en temmelig tyk, f&t Ud- 
frarselsgang, Fig. 2, k, der ligber overfladisk paa Rygsidk, 
&ger sin Beundelse ' et lidet Stykke bagenfor Bggestokkens' ' 
frie afrundede-Ende, Fig.' 2, E ,  og aabner. sig udad str& 

Paa hele Bugsyens Midtparti er et  s tsrkt ,  bredt 
Mesenterium,' der binder aggestokken til Kropsbggens 
indre Flade. ' Dette Mesenterium. straekker sig lbgt fortil, 
bliver smalere og ender ' omtrent der, hvor Kropshulhedens 
bqers te  Trediedel tager sin Begyndelse. 

Kjrannet e r  adskilt.. .Bggesto&ene ligge en paa hver . 

ovenfor Appendicet, Fig. 2, k. . .  

. 

* .  

Bggestokken d k n e s  af en stdr, Maengde dlange,. 
blarlformige Legemer med deres Udfratsebgange, der aabne 
sig. i den store Udfrarselshalj h i s ,  Lumen er .temmelig 
vidt. Blaererne . b o s h  ,af en tynd Bindevqvshud, der .  paa 
den indre Flade har et kjernerigt Epithel, hvori Bggene 
udvikle . sig, og p& %vis ydre ' Flade saaes spredte Muskel- 
fibre, beklaedte af Peritoneum. 

. . , Udf~rselsgapgene havde kt meget skrkeke Bindevevs- 
1%'; 'Epithelet, som beklader den indre Flade, 'bestod af 
qlinderceller, og paa.Bindevsvets adre  Flade var en rigere 
Maengd'e . Muskelfibrg. 

. .  . .  
. ,  

- . .  . .  

. .I mans; 'af Blsrerne .yare', nssten fuldt * udviuede 
B g ,  i andre yare B g  i tidliger? Shdier, ok, i atter ?nGe 
S&S ingen B g ,  men kun Epithelbeklsdnjngen. 

Hvad LIU Hamens Kjransorganer betraeffer, . saa kunne 
vi ikke meddele poget Vaesentligt derom; thi Testiklerne 
paa det Exemplar,. vi underwgte, vare temmelig. beskadi- 
gede; .vi bleve dog overbeviste om, at vi havde.med en Han 
<t' Q0re, saasom en Maengde ret vel vedligeholdte Sperma- 
tozoer med deres 'korte Haler i&ges. 

. . a. 

.. . .  . 
I .  

* 

. .  

* .  . .  
. produced filaments of connective 'tiisue pass between the . 
nervous fibrils, which are abundantly' furnished. with.. cor: 
puscles of connective tissue. W e  'have here indubitably a 
true perinatrium, the apalogue .of that organ in more 
highly developed animals. 

The.centre of the nervous chord consists of nervous 
fibrils, whereas tbe. peripheral part, .or that neared the 
sheath, is a cellular layer, the cells. composing it being 
slightly oblong in form, and furnished with a nucleus; we 
failed however' to, detest any protoplasmatic contents. 

' Althouih the central nervous chord protends in close 
proximity to  the outer surface of the dody, 'it would never-. ' 

theless- appear to be sufficiently well protected, viz. by the 
strong layer of connectjve .tissue that surrounds it. . bS; its' 
thick membranous sheath, and by the numerous filaments , 
produced &om the litter between the' fibrils. 

The central nervous ch'ord sends off a great ,many" 
branches to the. skin and the musdles., Anteriorly, a short, 
distance from..' the gullet, it clividea' into .two 'branches, 
. ivhich, winding round the esophagus, form the pharyngeal 
ring, sheathed in connective tissue. ' 

The sexes separate. The ovaries. - one on either 
side of the rectum - are elongate -in form, .with petaloid 
incisions, 'fig. 2, i, . andrliave a firmfextured and comparatively 
thick eferent duct,- fig. 2, k, protending close to the.'sur- 
face'on the dorsal side; i t  takes its origin a little posterior 
to the free rounded extremity of the ovary, fig. 2, I ,  ;and 
opehs externdly, 'immediately above the appendix, 'fig. 2, k. 

The medial portion of the ventral surface is wholly 
invested with a, broad and 'strong niesentiyy, . &ich webs 
the ovaries to the innei surface of the wall 'of the. body. 
This mesentery, reaching a considerable distance fordards, 

' gadpally narrows, and. termiiates i t  the. commencement of ' 

the posterior. third of the perivisceral cavity.', 
The ovary is built up of numbers. of elliptical, vesicu- ' 

'lar corpkcles, each ,with an e'ferent duct, apenigg into 
the.  great excr'etory. canal, the. lumen of. which is compar- , 

atively wide. The .vesicles consist of thin connective. ti& 
sue, 'having its inner surface covered by nucleal epithe- 
lium, wherein the ova develop, and on :the outer Furface of 
which were seen. isolated .muscular fibres; investo'd with a ' ' 

% peritoneal :tunic. 
much stl'onger layer' of 

connective :tissue ; the epithelium clothing the inner sur-. 
Tace, consist& of cylindrical cells; and on, the outer surface ' 

of the connective tksue, the number of muscular. fibres, too, 
was greater. 

MaAy 6f the vesicles contained almost fully mature 
.ova ; 'in some, the egg Was. in wrious stages of deveiopment ; I 
others exhibited no traces whatever of ova, * being quite'empty : ' 

nothing was seen 'but the epithelial covering; .' * .  

Ai regards the generative organs in the male, 'we 
have nothing essential to communicat'e,. since the testes 
. .  in the. specimen examined had been much injured ; we felt .. ' 
cqnvinced, .however, . that tho individual in queshon was a . 
male, having observed a considerable number .of spermato- 
zoa,'. with their short ' caudae, . comparatively 'perfect. 

. 

:, 

. * 

The eferent ducts had 

, . *  

' 

I .  

. .  



_ '  19 
p- 

.Professor Ehlers liar i '  det nys 'citerede TidFskrift 
leveret en &rdeles god monographiik Beirbeidelse af Sleg- 
ten f i ikplus ,  hvortil Priaploides i ' mange Henseender 
slutter sig. Tore. Listologiske Underssgelser oBer begge 
disse, 'Shgter have i enkelte Punkter ledet til Resultate!., 

.der ere noget forskjellige 'fra dem, Ehlers el; kommen til. 
. over Prjaplus, *og o& end Afvigelserne ikke ere meget 
store, skulle..ri dog fr'emhsve dein. * 

. 
J-ed Huden oin@ler' Ehlers et subcuticulart Lag, der 

ligger. indenfor CliitinlGet, og som .efter ham bestaar af et 
finkornet Lag, hvori ingen Celler tydeljg kunde sees, ' og 
som ligger iinellem Ringmusklerne og Chitinhuden. Vi have 
fundet constant et; temmelig udprbget Elpithellag indenfor 
Chitinhuden, bestaaende af Cylinderceller,; dette Epithellag . 
er fsstet til et s t s rk t  Bindeverslag, hvortil M&!elhuden 
er bunden. Det synes, soin om Prof. Elders. ganske har 

- overseet .dette, Bidevavslag; hvis ikke han, hi;. anta@ d.e;t, 
finkornede Subcuticularlag derfor. _. . .  

De p& Snabelehs . ydre Flade siddende Pigge .el*e om- 
g i h e . a f  en Skede, Fig. 11, a! 12, a, d e r '  er en Forlmn- 
.geIse a t  Chitinhuden; kun er Skeden kortere lids Pq.iapulus 
end 'hos. Priapuloides, ' Den hufe P% har i Spidsen .en 
Aabning, Fig. 11: r), 12, b, og er indveqdig bekledt-med 

* et  Epithel, Fig. 1 I! T,' Continuation af Hudens 'Epithellag, 
ligesoih der ved Grunden af Piggen er en Kj'ertel med sin 
Udfprrselsgang, Fig. ll!A. Elders omtaler hverken Skeden 
eller Kjertelen, ei heller.' Azbningen i Piggens Ende, hvor'- 
igjennem .Kjertelsekretet 'udfrrres. . .  

. '  . -  
. .  

. Cuticula (Chitinlaget) er hos' Priapuloides tet besat 
' med ' konislie Chitinpapiller, : iinedens 1 .  den hos Pr&pulus er 

glat. . 

springelide Bindejzerslister ! hvortil Epithelet' er fmstet. 
Dette bestaar a€ meget. lange Cy!indel*celler, der sandsyn- 
&vis eTe for'synede med Cilier. Imellem Cylindercd1ei:ne 
saaes saeregne Celle;,' som vi have antaget for Sli,mkjertler. 
E u e r s  angiver, a t  den indse Flade af Tarmen pas Pria- 
puly  har et Chitinorer.trgk, der offer him' skal v m e  en 
Fortsettelse af 'den ydie Huds .CLitinlag, og ttt dette Chi- 
tinovertrsk ikke alene danner' Tarinfolderne; men at det .i 
den midterste Taymdel ,er ' forsynet med la&& stire Chi- 

Folderne paa Tarmrprrets indie Flade' dannes af frem- . 

tinhaar. . .  *, 

. $  

' v i  have tidligere angivet,. at vi p'aa Tasmens indre 
Plade af et Exemplar af p1.ialulo&, ligesom vi ogsaa pas 
.et :Exemplir af P&apulus saa noget, der kAde  a.ntages for 
en tyhd Cllitinhud med de nsernte Haar ; men det 'yiste sig . 
ved nmrmere Undersprgelse at r e re  et. Overtrek dannet af 
coaguleret 5I.i~. De Cilier, vi have iagttaget. pna Tarm- 
epithelet, I vare indenfor den omtalte og a? Ehlers. n.ntag;e 

;Chitirrhud, 'hvilket end mere bestyske? os i, at denne ikke 
kan vmre andet end en.  Tilfmldighed. 

. .  a Professor Ehlers has lately fucnished, in the Jo&nal 
cited 'above, a most excellent honographic review of ,  the 

. genus *Priapulus, with which Priapuloides in many respects 
is found to congue. Our histological inyestigation of both 
genera has. been attended with results deviating 'slightly. in 
.certain points,. fsom those of Ehlers for Priapulus; aud.  
though the difference. is not conside'rable, i t .  will be well 

, to point out wherein the observations that have led to it ' 

. diverge. . .  . .  

' Professor Elilers describes a subcuticdar layer in the 
skin,' underlying the chitinous layer, and which consists. of 
a 'finely .grandlous stratum -*in which no cells could be 

. readily distinguished -, extending between the annulay inus- 
&s and tile chitinous cuticle.. W e  .have found, as i- 
conhtant feature!, und'orneatb .the chitinous 'integument a 
, compa&irely well developed epithelial layer, consisting d. 
cylindrical cells ; this epithelial layer is attpdied to a layer 
of strong connective tissue, webbed to the muscurv integy- 
ment. Professor' Ehlers would appeai .to hme overlooked 

* altpgether this layer of connective tissue,*unless indeed i t  is 
this which he terms the finely granulous subcuticular layer. 

The spikes on the outer surface of the proboscis are * 

enclosed ip a sheath, figs. 11, d ;  12! a, - the  chitinous' 
integument produced ; but the sheath is shorter in pria- 
pulus than in Prihpuloides.' The ~ol low spikes &av*e each ' 

an aperture. a t  the .I)oint, figs. 11, b ;  12, b, and are in- 
vested on.the inner surface with epithelium, fig. 11, c, - a 
continuation of ,the epithelial layer of the skin ; and niore- 
OVW, there. is at the base of every..spike a gland, furnished 
with.' an excretbry duct, fig. 11, d. Ehlers mentions neither 
the sheath, the, gland, nor the aperture, a t  the pointed ex- 

'trelnity of the spike through' which exudes the glandulous 
. secretion; e 

The cuticle (cliitiaous liyer) in p1.iapuloides is dekje- 
ly studded' with conical chitinous' papillm, 'whereas it is 

' The folds on the inner surface of the .intes&d 
canal consist of prominent membranous fillets, attached to 
the iepitneliuin. The latter consists of exceedingly large 
cylindrical ' -cells ! furnished probably with vibratile' .cilia. 
'Between the cylindrical bells were seen .other cel!s, pos: 
sibly mucous glands. According to Ehlers, the inner. suf- 

. face *of the intestine in Priayulus is invested with a clib 
juous tunic, a .continuation, as ho'couceives, of the chitinous 
laxel; in 'the outer integument; and in Lis opinion, this 
chitinous tunic not only 'produces the folds , of the intestine, 

.'but is furnished op  the medial portion: of the .latter ivith , 

1 

smooth in Priapulus. . . , .. . 

1 long, bristly chitinous capillameuts. . . 
. W e  bare previously stftted, that we, .too, 'detected 

on the' inner. surface cif the intestine i n  a Specimen of mi-' 
puloides, &d , alio in a specimei 'of Ar'apulus, what 'might 
be taken for a. thin. chitinous skin, bearing such capilln- 
ments ; but, on closer examination, it' proved to be .coag- 
ulated mucus.' ' The' .cilia i r e  have observed .on the in- 
tiisstin81 epitlieliuni, occufred underneath Elders' . supposed 
chitinous' integument, a. circumstance affording 'additional' 
proof 'of th.e feature in question being strictly' casual. 

1 ' s i  
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Det br heller ikke godt at forstaa, hvorledes For-. 
diielsen. og Ernkringen skulde kunne foregaa med Lethed, 
naar hele Tarmens indre Flade var 'overtrukket med en . 
Chitinhud, der jo pnder almindelige Forhold er uigjennem- 
trsngelig forvsdske,  medmindre den var forsynet m d  en 

.Mangfoldighed af Porer, og noget saadant omtaler ikke. 
Prof. Ehlers. Vore Undershrgelser. have pverbevist os' om, 
at Chitinovertrskket , ophorer ved Spiserrarets Begyndelse. 

, . Saavel h o i  Priapuloides som hos Priapulus have Mu- 

* Professor Ehlers er de: frarste, der hax paavist Nerve- 
' systemet hos Priapulus, og vi have ved vore Iagttagelser 
saavel over denno Slsg t  som over Priap'klddk ikke abne 
stadfsstet hans Observationer,, men Ogsaa i histologisk Hen- 
'seende fuldstsndiggjort dem. 

skelfibrillerne en sk& Stribning. 

Fam. Bov,ellidae,' Baird. 

Hamingia' arctic& n. g. n. sp. 

. .  

Tab. IV, V. 
. .  

Lame-Duthiers omfatter kun 2 .Slsgter , henhrarende 
til denne Familie;.demlig Bmllia, Rolando, .og Thdaska ,  
Cuvier. .Den af os nu opstillede. 3die Sl.sgt, EaFingia, 
have vi'. troet at m a t t e  henfme til n&nte.Familie, omend; 
skjqhdt den mangler baade Snabel og Borster, der jo ?re 
angivne som Msrker  for F k l i e n ,  .Men.som vi senere 
skulle paavive, naermer Bamiqyia sig i sin. Organisation ikke 
al-ene til &dUssema, .men. i vssentlig Grad ogsaa til Bo- 
neZZia, s& at. vi ikke have kunnet opgive F&lieforhol'det 
til disse; trod; de"ns,vnte Mangler. . ' 

., . Bonellia tiridis, der fmst .er beskreyet af Rolando, 
$iltrtlk.,sig snart Zoologernes Opnbrksomhed ved sine Be- 
iynderligheder b k d e  i Form og Organisation; men des- 
uagtet hengik orptrent et halvt hundrede &ar, inden dette 
,markelige Dy& Organiskion blev . 'fuldstxen%. opklaret, 
Aarsagen laa h&dsagolig i Vanskeligheden ved at erhdde 
Dyret levende og i tilstrakkelig &ngde, omendskj$nt det 
var' temmelig almindeligt en'doi paa ringe Dybde i Middel-. 1 

havet dg paa de korsik.aslme.Kyster. 

' ' Her  i Noqden' Br en af* os (Koren), deh 'fqrste,. der ' 
for .omtrent 40 8.ar side;; fandt Boneaia '*ridis ved. Ber- , 

gen paa en Dybde af 50.Favne, og han paabegyndte den- 
gaig. en anato,misk'Undersogelse af 'den, : hvilken han . af 
Mangel paa forbdent  Matefiale mait& opgive ; thi Brmellia 

'Virzkis eK i d4t .Hele taget sjelden ved de norske KyS&jr,. 

, .  

. .  . .  . .  

. .  - 
Hamingje, Lykkegudinde i den. nordieke kythologje. 

. .  
Indeed, i t  is haxd to conceive. how the, animal, could 

digest and assimilate its food ivith facility,' were the whole 
of .the inner sul.face of the. intestine investeiI*with a chitin- 
ous skin;*impermeable as is the latter, under ordinary con- 
ditions, to all. fluid substances, unless abundantly furnished 
with pores, o j  which no mention is made by Prof. Ehlers. 

.Our examination of the new specimeps ,ha's fully convhced 
us, that the chitinoh tunic terminates at the origin of 
the a~ophagus. 

!&e muscular fibrils both in, Priapuloih and Pria- 
p l u s  are  obliquely striate. 

' Professor Ehlers. kas the first to show the ekistence 
of a nervous. system' in Priapulus; and our investigation 
alike of this genus and. of Priapuloides bears out and, his- 
tologically, coinpletes his observatioxis. 

' .  

Fam. .Bonellidae, Baird. 4 

Hamingia' arctica, n. g. n. sp. 
PI. IV, v. ~ 

According to Lacaze-Duthiers , 2 genera only aro 
comprised in the family. Bonellidq viz. Bonellia, Rolando, 
and Thalassema, Cuvier. The animal representing the new 
genus established here, we have, seen fit to class. under this 
family, though wanting in two important characters assigned . 
to the latter: bristles and a proboscis. Hamingia, bo&- 
ever, as will afteryards appear, not only resembles Tha- 
lassema in its general orgahisation, but Bonellia, too, and 
closely; wherefore we could not but regard the animal as ' 

a nearly related congener, in *spite of defective ' c h a r m  
teristics. 

Bmllia t i r i l l i s ,  first described by Rolapdo, sodn 
drew 'the attention of zoologists to its numerous peculiak 
ities of firm and organisation; but*well nigh half a Fen- 
tury was neverthelel to elapse, ere all questions per- 
taihing to the economy' of ,Chis remarkable animal' had 

The chief reason of, this lay in the 
difficulty of obtaining live-specimens in ,sufficient number, 
hthough the animal is rather common than otherwise in 
the Mediterraneh, at a trifling depth, and on the coasts' 
of * Corsica. , 

In Northern Europe, the first who met with an ex- 
ample of Bonellia Viridtk was one of ourselves (Koren), 
about 40 1 years ago, near Bergen, at a depth of 50 fath- 
oms. He commenced an anatomical examination of this 
specimen, btit had to break i t  off from lack of materials; 
for BoneMia Viridis is comparatively rare on the Norwegian 

. .  

'been finally settled. 

Hamin@ja, the Fortuna of Northern Mythology. " 
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og er ikke funden nordligere, end vedBergen. Det er nq 
'til dette Dyr, Hamingia arctica slutter sig mest, idet den 
danner en interessant Overgangsform; kun maa vi bekl$ge, 
a t  vi kun have havt 1 Exemplar til vore Underwgelser. , 

. a .  a .  

Pdre Karakterer. 

. Legemet ,er cylindrisk' med en glat, lidt slimet Over-' 
flade, er 12qmm langt, 20mm tykt-paa Midten, men sinalner 
noget af mod begge Ender, Fig. 1. 

' . Den..forrestb Ende ex langstrakt, .but afskaaren, og 
pm den findes Muhgaabningen, der danrier ep Spalte nied 
tykke, foldege Lsber ,  og vender mod'Bugfladen, Fig. 1, a, 
2,. a. Omkring . Mundaabningen sees to h&maanefo;mige 
HudfoJder, Fig. 1, b; 2, b, der paa Rygfladen 'ere temmelig . 

fremspringende og staa et Stykke fra' hinanden, imedens de 
. mere og . mer? naerme sig hinanden mod Bygfladen, hvor' 
den foneste Fold former sig mod den bagerste 'i en stump. 

' Vinkel, Fig. 2, c, sm at der bliier en 'liden Del af Mun- 
den, der ikke omfattes'af de naevnte Folder. Imehem den 

Sforreste Fold. og Munden er. .en yderst sinal Indsynkning, 
lworved Mundlaeberne . blive ligesom mere fremtraedende, 
Pig; '2, d ;  I men imellem den forceste 'og bagerste ,Fold. er 
Indsynkningen baade bredere og:dybere, Fig. 2, e. Disse 
Folder kunno vel betragtes 'som en rudimentax Snabel. 

Omtrent 20mm fra Mundpartiet findes , paa Bugsiden 
to lange, .cylindriske, krumbraiede Papiller, der staa ved 
Siden, af hinanden, og p.aa hvis fri Spids, der. ves'der mod 

* Munddelen, iagttagei en fin Aabning,'Fig. 1, c,'2, f. 
. .  . .  

* Kroppens ' bagekte Ende er afrundet; 'og i dens Cen-. ' 
trum sees den runde Analaabning, Fig. 3. 

' 

, Huden.' . ' .  

Huden er blpld, halv :gjenpemsigtig,: og dannes af 'en 
yderst tynd, strukturbs Cuticula, Fig. .4, 'a, ' der dskker 
det hyaline Bindevavslitg, som er . temmelig. bredt, og, hvori 
er; leiret dels enkeltvis, dels' i Grupper, , Celler, Fig. 4,' b, , 

6, a;, imellem.' livilke sees uformede Pigmenthobe. ' Her 
findes ikke n,o,get Epithellq ; men de naevnte . Cellel;., der 
som oftest ere fyld& med et finkornet, grhnt' Pigment,' salt 
at Kjernen ganske skjules, kunne i stsrre Strakninger 
vaefe enkeltvis sammenhsngjende, og fm., da, et epithellig- . 
'nende Udseende, Fig. 4, c, imedens., .tilgraendsende Steder 
kunne % vsre ghnske, bl6ttede for Celler, Imellem disse Pig. 
.mentceller, men som . .  oftost dybere end 'dem,. 'sees ahange 
Bindevsvslegebner. '( . .  . ,  . .  

Indenfor. det hyaline Bindevdvslag or Muskelhuden, 
der bestaai af 3 distipkte Lag, nemlig Ringmuskler; Laengde- . 
muskl'er og Skraaniuskler. ; , , . 

. .  
' , Ringqusklerne ere de yderste og' ligge n.aerme'st .det 

hyaline Bindevaevslag; de bestaa af smde Fibriller, der 

coast, and has not been taken farther, north than Bergen. 
Now i t  is this ariim+ with whi&.Hanz'ilzgia arcti'ca. exhibits 
the closest agreement,, representink a transition:form of very 
considecable interest : we regret 'however to state, that we 
have had .but one'specimen whereupon to base our obser- 
vations. 

External 'Charaoters. , . _  
' * .  Body cylindrical, wjth. a smooth and slightly jnucid. 
surface, 120"" 'long, 20mm thick in the middle, but uar- 
rowing a little towards the extremities, fig. 1.. . . 

~ . ' . ,On, the anterior. extremity; which ,is elongate and ob- 
tusely truricate, occurs the buccal opening, 'as  a slit or 

I cleft, with thick, folded lips, facing the ventral surface, 
figs, 1, a;' 2, a. Round the buccal opening extend .two 
lunate cutaneous folds, figs. '1, b ;  2, b, rather prominent 
on the dorkd gurface, .and a little apart, 'whereas they 
gradually coiverge on' the ventral surface, and form. 'an ob- 
tuse angle, fig. 2, c, leaving a small portion' of tlie mouth 
which the said folds do not encircle. Between the.anterior 

. foli ' and the mouth;, occurs an exceedingly nbrok  depres- 
sioh, which givis :increased prQminence to %he buccal labia, 
fig. .2, d ;  between the antwior and 'posterior folds, the de- 
pression is broader. and deeper, fig.'2; e. These folds may 
be regarded as a rudimentary .proboscis. 

, 

4 

. .  
. I  

I .  

. About 20mm from the buccal region, on .the ventral 
surface, are: seen. two long, cylindrical, arouate' papillae, 
placid side by side, the free. extremity of which, facing 
the buccal section, is furnished with' a niinute aperture, 
figs. 1, 'e; 2, f.: 
' ' a Posterior extremity of the body rounded, with the' 
anal orifice in the kntre ,  fig. .3. ' 

. .  
. .  *Skin.' . 

The skin is soft, semi-translucent, and consists of 
* .  

exceedingly thin, structureless cuticle, fig. 4,. a, ,.covering 
. the hyaline- layer of connective tissue, which is cornpara', 
. t i d y  broad, and hits dispersed throughout it, Bither isolated 

or in groups, a 'number of cells, figs, 4, b; 5, a, ,between 
- which are seen amorphous lumps of pigment. .There 'is 

no epithelial layer; but the '  tills are generally f i l l  of -a 
finely grandpus, greeh pigment, by which tho' nucl6us is 
.entirely .hidden, and being sometimes connected, two. and 
two together, ' 'they resemble epithelium in appearance, . fig. 
, .  4, c, whereas Spots directly adjacent will'be sometimes. al- 
together destitute of ce)ls. Between these pigmentary cells, 
but, as a rule, deeper down, . are 'seen elliptical corpus- 
cles of connective tissue. 

Underneath. the. 'hyaline layer. of connective .tissue,' 
eitends the' muscular jntegument, composed of 3. histinct. 

-' I a p r ~ ,  vis.. a layer of annul& 'muscles, . a layer of 'longitu- 
,dinal muscles, and a layer of*oblique muscles. 

The annular layer, adjoining the hyaline layer of con- 
'noctive tissue,. ,is., the( outermost; its muscles cgnsist ' of 

' 



ved Bindevaev ' ere' spmmenbundne til en Hud,. Fig. 4? d.  

LEngddmusklerne ere bredere, ligge ' indenfor Ring- 
musklene . og dame .  ligeledes 'en skmrhenhsngende .Hud, 
Fig. 4, e., 

. +denfor Laengdemusklerpe, . altsaa ndrmest Kropshul- 
heded, kun skilt fra denne ved Peritonealovertrskket, findes 
Skraamuskellaget, Fig. 4,'f, hvis Muskler ere Iigesaa staerke 
som Longdemusklerne, men- ere fjernede 'noget lsngere fib, 

'hvermdre, hvorved det , sapnenbindende Binderaev bliver 
'noget bredere. 'Ogsa? dette. Lag danner en sammenhaen- , 

gende Hud; I .  ' 

'. 
liens; saa vi1 der findes baade .Overensstemmelsei og Af- * 

1 

, .  
Sammenlignes' nu Hud6n hos Hamin&a wed. Bonel- 

vigelser. . .  
Efter Schmarda' skal der i Bonefiiens. Hud vaere e t  

hdprzgei Epitheliallag, bestaaende af Cyknderceller, inden- 
for hvilket skal findes et maskedannende Hudl&g, som da,n- 
nes a€ s tmke sammenvavede, Cellevavsfibre og Kar. '4 

I dette: Lag fandt ' S c h a r d a  ede l t e  Pigmentceller og 
.stan*e Hobe af s.amm8, hvilke forenede s l i ' t i l  kjertelagtige 
Oiganer. Indenfor dette L& qigiver han Muskellaget, be- 
staaende af Lsngde- & Ringfibrq pita den forresteKrops- 
.del fGier *sig dertil skjzve ..Muskelfibre. 

, Allerede Lacaze-Duthiers2 'har .paavist, at der ikke 
findes noget saeregent Kjeftelapparat i Buden %os Bonellia, 
hvilket ogsaa &emmer. overens med Graberss Undorstgelser. 
Denne Forsker betvivler staerkt Tilstedevkrelsen af .Cylin- 
derepithell;Lget; derimod 6 o r  han at have fundet en Ipf 
'talrige Porekaaler  gjennemboret Cuticu!a, indenfor hvilken' 
han angiver e t  koGet M a t h a g ; .  i hvilket findes kjerne- ' 
agtige Indleiringer, mart enkeltvis,. snart i Gruppei-. Inden- 
for. dette Matrixlag. hare hap'. fundet' det egeptlige Binde  I 

V B J Y S ~ , ~ ,  der. bestaar' a€ .hyalint Bindeveev, hvori findes spar- 
somt BindeJrevslegemer. Sammenvaevede Cel1evsvsfibi.e og 
Kar har Graber ikke 'fundet. . Det vil. herhf sees, at Huden 
,has Hamingia narmer sig i 'histologisk Hehseehde meget. 
til..Bonellieds' Hud ifdge Grabers €agtt@elser ; men afviger 
dog. n<&t fra den. Saaledes er Cuticula langt fra SM 

. bred og,.heller ikke gjennemboret af Porekanaler hos 'aai  
Ilaingia, som Tilfaeldet er 'his ' Boizellia; noget Matrixlag. 

' findes ikke, derimod et  hyalint , Bindevavslag med . ind- 
leirede, tildels pigmenterede. Cellej, nogenlunde svarende 
til hvad der: findes hos Bonellia. Endelig har Elamingia 
et tredie Muskellag; nemlig de skraa.Muskler, som Graber 
ddeles i,kke omtaler .has Bdcrtellia, jmedens Schmakda an- 
giver, at paa dennes f0rrest.e Kropsdcl faier skraa Muskler 

. .  ,. 
* .  

. .  . . *  a .  

. .  

. , 
Wien. ,Tom. N, pag. 117, pl. Pi. 

Schparda. Denkschrift. 'der k. k: Akad. der IT'issenschaft in 
* LacLe-Duthiers. Recherche! sur la Bonellic. Annal. des Scienbes ' 

Graber. Sitzli. der Akad. der '1Viss.enschaften. Wen.  1te Abth. 
'nat. III SBrie. Tome X,,pag. 53. * .  

Jan., Heft.. Jahrgang 1873. 
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slender fibril's, which, being webbed ;together by connective 
tissue, constitute a ' continuous membrane, fig; 4, 'a. 

those of the annular layer, and constitute, like the l$tter, 
a continuous membrane! 'fig. 4, * e. 

Underneath the longitudinal muscles - accordingly 
nearest the. perivisceral csiity, with only the peritoneal 
tunic between, - is seen the oblique layer, 'fig.. 4, f, the 
muscles of ,  which are. as strong as those in the longitudinal 

': layer, but someryhat farther apart, givihi greater breadth 
to the connective tissue *that webs them together. This 
layer, too, constitutes a .continuous membrane. 

BoneUiu, it'will be found to exhibit both agreement and 
difference. 

&cording to. Schmqda,' the skin i i  Bonellia has a 
well. -developed epithelial layer, consisting of 'cgliidrical 
cells, underneath which is said to extend a '  reticulated teg- 
umentary layei, composed of strong interwdten vessels and 
fibres of 'cellular tissue. 

.In this layer,. Schmarda found. a few iso1:ited pig- 
mentary cells, and agglpmerations of such, which, uniting, * 
formed glandulous organs. Underneath this. layer, extends, 
he.  states, the muscular laxer, 'composed. of longitudinal and' 
annular fibres, to which .*e united, on the anterior portion 

.. . . Years ago; Lacaze-Duthiers e showed there *\vas no 
special glandular apparatus. -in. the skin of Bonellia; and 
since then,. Graber? has been led to  form a similar conclu- . 
sion. Indeed, that +observer very much questions. the oxis- 
tence of a cylindric epithelial layer, ,where& he believes . 
.to have detected a, cuticle perforated by can'aliculated pores, 
ejitending underneath a granulated layer of matrix, throngh- * 

out which 'were dispersed, both isolated and in 'groups, 
' agglomerCutions of nucleal corpuscles. Underneath. this layer 
. of m A t t r k ,  was the .true layer of- hyaline connective tissue, 

spasingly furnished with corpuscles of connective tissue. Inter- 
woven fibres of connective tissue, and vessels, Graber did not ob- 
serve. Hence it is obvious, according to Graber's invqstigation, 

. that' the skin in Rmingia bears, histologically, consideraljle 
resemplance to 'that, in'BoneUiu, ' though not strictly ' w e e -  
ing. . .Thus, for instance, the cuticle is far less broad in '( 

&amningia than in Bondlia; nor is i t  perforated by canal- 
'icdated. .pores; moreover, it has no layer of matritr; but 

. there. is a layer of hyaline tissue, with cells, 'in part pig- 
mentary, much the sage  as in Bonelliu. Finally, . Hamingia' 
is ' furnished with,. a third .muscular* assemblage, viz. the 
oblique layer, of which Graber .makes no mention whatever. . 
as occuriing. in Brmellia, wherem Schmarda di$tinctly states; 

* .  

The longitudinal. muscles are broader, lie underneath , 

On comparidg the 'skin in .Hanaingia with ' that .in ' 

of the .body, oblique muscular fibres, . .  

. .  
. Schmarda. Denkschrift. der k: k Akad. der JVis'senschaft in 

Lacaze-Duthiers. Recherchoe BUT la Bonellie. Annal. dcs Sciences 

8. Graber. Sitzb. der Akad. der Wissenschaften. Wkn. 1 te Abth. 

WiTien. ' Tom. IV, pag. 1 1  7, pl. 4-7.. 

nat. 4 Skie. * Tome X, p.ag. 53. 

,Tiin. Eeft. Jahrgang 1878. '. 
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sig til Ring- og Langdeniuskle~ne.~ . .  

k'ra Schmardas Iagttagelser afyiger deriniod vore 
temmelig betydeligt ; thi hvcrken have vi fundet fibrillart 
Bipdevm, niaskeformigt sammenvsvet med Kar, elier Kjer- 
telorganer. . Vi ere tilboielige til at? betragte sakvel de 
enkelte, som de i Grupper i det hyaline Bindevp- leikede 
Celler, hvori indeholdes et yderst finkornet, grprnligt Pig- 
ment, for egne Pigmentceller.. deir vel i den ydre Hud ere 
bundne til. det hyaline Bindevsv; men som vi senere skull: 
se trsff'es baade i fibrillArt Bindevav og i Muskellagene, 
uden a t  de tilkjendegive sig som Kjertelorganor. 

. .  Fordnrieleesorganerne. ' 
. . .  

' 
Mundspalten, der gaar: paa'langs og er begrandset 'af 

tykke yuskplprse Lsber ,  fplrer ind til en"s&formig Udvid- 
ning (Mundhulheden), som er gmm' lang og. omtrent 10 .mm,  i 
Gjennemsnit paa det Videste; men kmlner saa sterkt af, 
a t  per, hvor den ' gaar over i Svslget, er den kun 3"". 
Denne Mundhulhed. dmnes a f  en rprrformig Forlengelse af 
den ydre Hud, og paa dens'indre Flada sees fibre ' s tsrkt '  
frepragende, temmelig brede, circulsre Folder, der ,dog ere * 

mest fremspringende p p  Rygfladen, og hvoraf de. to .nar- * 

nibst Mundspalten ere . de betydcligste: De  aftage ,soget. 
imod Svelget. 

'Munflhulhedens Vsgg-e best& af. de safnnie Vsv, 
'som 'Huden. Paa den h d r b  foldede Flade iagttages et 
tykt*Lag Cylinderepithel (sandsynligvis flimrende), der rag6'r 
ind'i Hulhoden, og er i s m  tykt paa de fremragmde Fol- 
!ex, .som .dames. af fortykket Bindeviv ; udenfor Epithel-. 

, laget er et tenimeli$ bredt. fibrillert Binaevsvslag, hvor 
Fibrene anastomosere mcd hvetandro, og hvori . er leiret, 
dels enkeltvis, dels' .spreilte Grupper af de 'samnk Celldr 
og Pigmenthobe, som i derl ydrd Hud, kun i en '  rige- 
ligere Msngde. Dette Bindevavslag stprder umiddelbart .til 
Muskellaget, der .bestaar af Ring:, Lsngde- og Skraa~nusk- 

-'ler, og i disse' Lag  'sees ogs& de nysnsvnt'e Celler' og Pig- 
'menthobe, ' yen  sparsommere. Skraamuskellaget . er beklsdt 
af Peritonedm. 

. .  

* .  . 
nele Mun,dhulhedens ydre FladQ er' vod en Mrengde 

. s h r k e  Bindevaevstraade, hvortil enkelte Muskelfibre' f0ie 
sig, .bunden til den forreste Del af Kropsviggen:. Der, . 
hvor Mundhulheden . .  gaar over i Svaelget, er paa den ydre 
W i d e  en .meget stmrk. Indsnfiring, og p& den tilsvarende 
indre Flade er der en'bred Fold, der rager cirkelformig 

' i i d  i.Hulheden og danner en Slags Sphincter, idet den er 
forsynet med s tsrke Ringmuskelfibre. Folden' dames af 

. .  I .fortykket Bindevsv. 

Dr. J. W. Spongol h& fundet ot Skraamu~kellag overalt'i Hu- 
' den hos BoneUia Gin'dia. Mitthoilungon aus dor zoologisahon Station ' 

zu' Notipol, !te B. 3to Hoft;'18?9. 

*that on the anterior portion .of 'the body, oblique muscles 
' adjoin the anndar  and longitudinal .layers.' 

' Meanwhile, Schmarda's observations differ materially 
from the. results of our own examination; 'fir neither did 
we remark any fibrillous connective tissue interlaced with 
vessels, nor any .descriptihn of glandular organs. .The 
cells . .. scattored , . throughout the hyaline tissue, ' whether 
jsoiated or in groups, we are disposed to regard as special 
pignieritar y cells (they contain a minu'tely granulous, . .  green- 

' ish 'pigment), webbed indeed, ' in the outer. skin, to. the; 
bydine connective' tissue, but which, as will afterwards 

.appear, .are me$ with alike in the' .fibrillous tissue and in 
the muscular layers; though 'not; as glandulous organs. 

, Digestive Organs: ' 
. .  . .  

. .  
' The buccal cleft, extending lengthwise, , arid niarginod 

by'thick muscular labig,, passes into a sat-like expansion (the 
buccal cavity), 9.m" long and about .lomm in diameter whore 
it is; thickest, but narrowing so rapidly as 'to measure. only 
3"" in diameter at the gullet. This buccal cavity is 

-the result of a ,  tubular elongation of the outer integument; 
and on its inner surface occur' several broad, circular, e i -  
ceedinily prominent folds, most protuberant on the dorsd 
surface 'the two in immediate proximity ,'to. the buccal cleft 

These folds beconxe less salient.'in t h e  

The walls . of ' the buccal cavity consist of. tho same 
tissue as that in tho skin. On, the .inner, folded sur- 
.face, ' is seen a thiqk layer of. cylindric epithelium (pro- 
bably furnished with. vibratile cilia), which extends into the 
cavity, .and is thickost. on the prominent folds,. consisting 
of inspissated copnective tissue.' Above the epithelial layer 
lies a' broadish . layer of fibrillous I corinective tissue,. with. 
anaitomosing ' fibres, throughout which are dispersed, isol- 
ated a d  in scktered gro,ups, celb and . amorphQus lhmps , 

. of pigment, similar to those in the outer skin, ,only.ni 
greaiir abundince, This layer of connective tissue directly 
adjoins the musculh'integument, which is.built up of an- 
nular, longitudinal, and oblique muscles ; and theie' layers, 
too, , axe furnished with .the aforesaid cells and pigmentary 
luaps,: but more sparingly. . The oblique muscalar layer js 
inveshd with a peritoneal iunic. 

Thb entire outer surface of the buccal cavity is.wdbbed 
by 'numbers of strong filaments of connective tissue ahd a few 
muscular fibres' to the anterior portion of the wd:of the 
body. At the commencement 9f the gullet, 'is seen on 
the outer syface' of the buccal Gdtity a very deep instric- 

. tion, and o n  the inner. surface occurs ' a  broad fold, pro- 
ject& with a circular syeep. into the cavity, &ere it 
forms a' kind of * sphincter, being furnished, with strong 
annul& muscular 'fibres. The fold consists of incrassated 
conneotive tissue. ' 

' being the .lasgest. 
vicinity of tho ,$diet. . .  

, 

. .  
,. , 

' . 
.muscles in the skin of Bone& +&is. 
gischen Statiqn.zu Neapel, lte B. 3te Heft, 1879.. 

Dr. '7. W.. Spengel has 'invariably abservod a layer .of oblique. 
Mittheilungen aus d& zoo!o- 

. 
. .  
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. Svaelge6, Fig: 6, b; 'er yderst trangt, knapt 2mm i. 
Gjennemsnit, har- en .striagul Farre, lprber i Bugtninger 
fra H d r e  til Venstre, og er bunden saavel pa,a Ryg-'som . 
Bugsiden ved k t  Mesenterium til Krqpsiaeggen. , . .  

* Svaelgets Vzgge ere tykke .OF dannes af et  .indre Epi- 
thellag [Slimhud), der er tykt, b e s t w  af et Lag lange 
Cylinderceiler, Fig. 7, a, der paa den indadvendte End6 synes 
at vaere forsyhede med Cilier. Denne Slimhud gjprr, dybe, 
regelmaessige Indsynkhingerj Fig. 7, b,. b, ,i det tilg&ind- 
sende fibrillaere, meget kjernerige Bindevaev, Fig. 7, c,'saa- 
ledes nemlig, at derved fremkommer iingformige Fordyb-' 
ninger, hvilke give S p i s e r ~ r ~ t .  paa' deb. ydre,Flade. .et ring&. 
Udseende, noget lig en Praches'. hos ' de hpriere' Dyr, Fig. 
6 ,  c. I Bunden af - Slimhudsindsynkningerne er Epithel- 
laget tykkere end @a Sideme. Til dette fibrillire Bindel 
vaev fwter  sig udad ,Muskelhuden, der bestAr af Laengde- * 

. muskler, Fig. 7, d, .der ere de inderste, , samt Ringm,uskl,er, 
Fig. 7, e,  der ere tykkere end hine. Saaiel Laengde- som 
RingmuSklerne . .  .anastoinosere med hinanden indbyrdes. . 

. .  

Spiserprret. gaar nu ' over' i en bredere Del af Tarmi- 
rmet, . .  Fig. 6, c, .so& paa venstre Side gj0r .et Par Bprinin- 
ger, gmr saa lidt til Hprire, Fig. 6, 2, lprber ,derpaa. hori- 
zontalt bag ,til' Krogshulhedens 'forreste Trediedel, Fig. 6, e, 

.:ljprikr sig forti1 'langs venstre Side i en. L m g d e  af 1 2 ~ ,  
Fig. 6, f, hvor den ved bn' Bhiping lpber .lidt paa .Skraa 
oveF til hprire Side, hvorved 'den fprrste Tverslynke opstaq, 
Fig. 6 , 'g ;  her gj0r den en let Bprining, lprber saa horizon- 
talt langs hprire Side til omtrent Midten af Kropshulheden; 
Fig. 6, h, hvor den danner en anseforrnig Bprining, Fig. 6, i, 
idet den gaar over til venstre. Side, hvorvea den 2den Tver- 
slynge fremkommer, Fig. 6 ,  k. Alt hvad der af'tf.Tarmrgret 

. liggef foran den anseformige Boining og' lige til Mundaab- 
ningen ka ldk  LFaze-Duthiqrs Buccaldelen ;hos BoneZliu, vi- 

., rid&, idet h& ikke som Schmarda differentierer Mundhul- 
hed og,Spiserprr fra det 0vrige Tarmrprr.. , . '  . .  

1- anatomisk-histologisk Henseende er Tarmrprret fra 
Svblget til den anden Tverslynge ikl;e vaesentlig forskjellig 
fra Spisermet; det ' 'er noget . .  videre 'og Vaggene. .ndget 

'Din. anden Tverslynge, mar den er kommen ,'over til 
Venstfe, .gjsr' en B~in ing  'og.l$ber saa over ' tii,Hprire, hvor- 
ved 3die Tverslynge opstaar, Fig. 6, t )  her danner. den en 
stor Anse' for at gaa staerkt paaskraa oirer til yenstre : den 
4de Tverslynge, .Fig.. 6, n, hvor' dezi bliver noget smalere 
og bpriar sig atter for at komme over paa liprire Side, hvori 

, .  tyndere. a .  * 

* .  

ved' den 5te Tverslynge, 'Fig. ' .  6, -0, dannks. . 
. .  . .  * 

. .  e 

.' D e  4 sidste Tversiynge? svarer . til Lacke-Duthiers 
Leverdel. hos Bonellia viridis. .De  *ere 'i anatomisk-histolo- 

' gisk Hknseende noget forskjellige fra, det prvrige Tarmrar, 
idkt Vaggene ere tyndere ; Epi'thellagets (Slimbudens) Ind- 

. .  . .  . .  

.The gullet, 'fi$. 6, b, is exceedingly narrow, . hardly 
anrm in diameter, straw-coloured, winds from right to left, 
and is webbed, both ,on the dorsal and the ventral side, to 
the wall of the body by a mesentery. 

The pharyngeal walls are thick; ,and. consist of ,an 
inner layer of epithelium (mucous integumentJ, which is 
also thick; , i t  consists of a layer of long cylindrical cells, 

- ,fig. 7, a, furnished apparently, on the side turning inwards, 
with vibratile cilia. This bucous skin corrugates the' fibril- 
lous, nucleal tissue adjacent, fib. 7, c, with .a.:number 
of deep,' regular troughs, fig. .7, 8,  b, in such wise as 
tb produce annular depressions, which give to the outersur- 
face of the esophagus an  a&ulated appearance, not.unlike that 
of 'the trachea in more highly organised animals, -fig.' 6, c. 
'At the bottom bf the troughs h .the mucous skin, the 
epithelial layer is hhicker th&.at the sides. To this fibrillous . 

* conriective 'tissue, is webbed. froin without the muscular integ- . 
nment, composed of longitudinal. muscles,* fig. 7, a,' 2 ' the 
innermost layer,-- and of annular muscles, fig. 7, e, some- 
what thicker t h n  the former. Both the longitudinal mid 
annular muscles anastomose reciprocally. 

intestinal canal, fig. 6, c, which, on the left side, makes a 
.'twist or twb, passes a little to'4he 'right,. fig. -6, .a, pro; 

tends from thence, hqrizontally back to the anterior third 
'of. the perivisceral cavity, ' fig. 6; e,. winds forwards along 
the left side. for about 12mm, fig. 6, f, where, after making 
a twist, i t  takes .a somewhat oblique direction across to. 
the right, thus completing the 1st transverse circum\;olu-* 
tion, fig. 6, g. Here it makes a slight twist, .protends Q0i.i- 
zontafiy ilong the right side about to 'the middle ' of the 
perivisceral cavity, fig. 6, 18, where, .after' making an ,ansi- 
form twist, 5g. 6 ,  i, i t  passes' across to the left side,. and , 
terminates the 2nd transverse ciscumvolution, fig. 6, k. 
.The whole. o f  the intestinal canal exteiiding forwards from 
the ansiform twist to the oral aperture, , Lacad-Duthiers 
terms the buccal region; that naturalist not'  having, . like 

, Schmarda, distipguished tke oral, cavity and the esophagus 
fiom the rem'ainder of the indstinal canal. 

5 As regards its anatomical-histological strvcture, the 
section of the intestinal canal extinding between the gullet 
an$ the second 'transeerse circumvolution, 'does' not differ ' 

. materially .from the cesophagus, ,, being merely a' little wider,. 
and yifh somewhat thinner kalls. ' 

On revhing 'the left; side, the second transverse ,cir- 
cumvolution m+s a twist, and the; passes across to, the 
right side, 'thus producing the 3rd transverse, circumvolu- 
tion, fig. 6, 1. 'At this point i t  protends, with a wide' 
bend,' very obliQuely . across to the left side .(4th. traqs- 
verge circumvolution, fig. 6, w,), , where its thickness, h a ,  
slightly diminished.. If novr makes. another twist, across. 

volution, &fig. 6, 0: 

The 4 last transverse circumvolutions . represent the. 
liver-section in BoneUia viridis, kccording to Lacaze-Du- 

' thiers. . Their anatomical-histological structu're Jiffers some- ' 
wi!at from that distinguishing tbe remainder of the intestinid 

. .  

. .  
' The cosophagus now opens into tbe.broader portion of the . 

. 

. to the: right side, and forms the 5th tr,ansverse circum-* ; 

. .  . .  



synkninger i Binderbevet ei*e ikke saa dybe, 6g st% heller 
ikke saa tst i liinanden, og foruden de almindelige Cylin- 
derceller, soin i Spiserprret, fiiides der i Epithelet en stor 
Maengde psreformige encellede Kjertler, Fig. 11, f (Lever- 
celler), der svare fuldkoinmeii til Tarmkjertlerne hos Bo- 
nellien. Disse Kjertler ligge tildels i Grupper, der kuiine 
sees wed en staerk Loupe igjeiiiiem Tarmvsggen, Fig. 6, 
k, 1, m, 0. t 

I 

Naar den 5te Tverslynge har naaet hen til hprire 
Side, bliver den meget smalere. Tarmrprret 10ber nu i flere 
Bprininger skraa fortil under de tidligere orntalte petvers- 
gaaende Slynger, lige heniinod den fprrste Tverslynge. Paa 
denne Strskning gj0r den en Mangfoldighed af sFaa Cir-. 
cumvolutioner, Fig. 6, p ,  p .  Nu bprier *den sig hen mod 
venstre Side, hvor den gjprr en Baining for at lprbe langs 
denne i en horizontal Retning mod Kropshulhedens bagerste 
Trediedel, Fig. 6, q, p, hvor den danner en Slynge, Fig. 
6, r , .  for i saiiime horizontale Retning at gas fortil imod 
Midten af Kropshulheden, Fi$. 6, s, her skraar den over 
mod hprire Side under de prvsige Tarinslynger; den boier 
sig nu i en shaa Retning mod Midtlinien af Kropshulhe- 
den, Fig. 6, t, og gjprr atter en Maengde Circumvolutioner, 
indtil den gaar over i en paaskraa lprbende Rectum, Pig. 
6, u, der fprrst udrider sig lidt. men bliver saa smalere, 
idet den niunder ud i Kloaken. 

Fra den 5te Tverslyqge og iiidtil Analaabningen, - 
der svarer til den Del hos Bpnellia viridis, soin Lacaze- 
Duthiers liar kaldet Analdelen, - liar Tariurprret den sainme 
Bygning, s0.m tidligeie er angivet for den Del, der strakker 
sig fra Spiserprret til 2den Tverslynge, og er fprlgelig uden 
noget Kjertelapparat. 

Langs Tarmrmets Bugfiade, .issr paa den forreste 
Del, sees et Bindevevsbaand, hvortil Bugmesonteriet er 

- fastet, og livori et Blodkar iagttages; p a  den bagerste Del 
er dette Bindevsvsbaaiid tyndere. Det  synes paa enkelte 
Steder at strainme Tarmen saaledes, a t  dennes BugAhde 
bliirer foldet; men det er kun p a  et Par Slynger! a t  S i  
er Tilfddet. 

Bugmesenteriet besthar hf en stor Msengde smalere 
og bredere Bindevcevstrmde, hvori tildels findes Muskel- 
fibre, hvilke fzste Tarmrprret til Kropsliulheden. 
nende Mesenteiium, men langt zartere! iagttages ogsaa 
langs Tarmens Rygfiade, der fcester cienne til Kropshulho- 
dens Rygfiado. 

Et lig- . 

. .  

Kloaken er bundeii ved en Msngde stnrke fibro-. 
muskulprse B a n d  til Kropsvsggen, hvilke udbrede sig 
straaleformigt paa denne og dame  derved ligesoin et Telt, 
Fig. 6, v, under hvillret 2de buskede Organer ere placerede, 
et paa hver Side af Rectum. T a ~ m r ~ r e t s  ydre Flade er 
forsynet med et kimrende Peritonenlovertraek. 

Den norslte NordliaveexiJoditioii. Danielssen 06 I<orou : Gepliyren. 

canal, the walls are thinner; .the depressions of the epi- 
thelial layer (mucous membrane). in the connective tissue 
are not so deep, or so close together; and exclusivg of 
the ordinary cylindrical cells (those in the skin of the 
cesophagus, for instance), nufibers of pyriform, unicellular 
glands, fig. 11, j (hepatic cells), occur dispersed tliroughout 
the' epithelium - the exact analogue of the intestinal glands 
in Bonellia. Part of these glands are arranged in groups, 
which may be seen, under a strong magnifier, through the 
wall of the.intestine, fig. 6, k, I, ,m, 0. 

On reaching the right side, the 5th transverse cir- 
cunivolution diminishes very considerably in thickness. The 
intestinal canal now passes obliquely forward, twisting re- 
peatedly, beneath the transverse circumvolutions described 
above, to the first circumvolution. On its course i t  forms 
.a p e a t  inany small convolutions, fig. 6, p ,  p .  It noni bends 
across to the left side, along which it protends, after making 
a twist, in a horizontal direction, to the posterior third of 
the perivisceral cavity, fig. 6, q, q, where it forms a cir- 
cumvolution, fig: 6, r, and then passes 'on, horizontally as' 
before, to the middle of the perivisceral cavity, fig. 6, s; 
here it takes an oblique direction across toethe right side, 
beneath the other circumvolutions, and then bends obliquely 
on towards the mesial line of the perivisceral cavity, fig. 6, 
t, again forming a number of convolutions, till it enters an 
obliquely protending rectum, fig. 6, u, which expands a 
fittle a t  its commencement, but grows narrowe; where i t  
diseinbogues into the clomuin. 

From the 5th transverse circumvolution $0 the anal 
opening, - which represents the part :in Bonellia viridis 
termed by Lacaze-Duthiers the a n d  region, - the intestinal 
canal exhibits the structure described above as character- 
ising the part that extends fioni the .aesophagus to tho 2nd 
transverse circumvolution : hence i t  has no glandular 
apparatus. . 

On the ventral surface of the intestiiial canal - inore 
particularly the anterior part - is seen a membranous 
band (webbed to the ventral mesentery), in which there 
is a blood-vessel:. this membranous hand has its posterior 
portion thinner than the remainder. I n  some plmes, i t  
would appear to stretch the intestino, corrugating the ven- 
tral surface of the latter; this is the case, however, only 
with one or two of the convolutions. 

The ventral mesentery consists of numerous filaments 
of connective tissue, in some'of &ich aro muscular fibres, 
that serve to attach the intestinal canal to the peri- 
visceral cavity. A similar mesentery, but far more delicate 
in structure, is seen, too, on the dorsal surface of the in- 
testine, which it webs to the dorsal surface of the peri- 
visceral cayity. 

The cloacum is webbed to the wall of the body by 
numerous strong fibro-muscular bands, which, radiating on 
the latter, foriu, as it. were, a tent-like enclosure, fig, 6, v, 
under wliich are placed two bunchy organs, one on either 
side of the rectum. Tho outer surface of the intestinal 
canal is invested with a ciliated peritoneal tunic. , 

. .  
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Man vi1 af ovennaevnte Beskrivelse se, at Tarmrsret' 
ifel danner Slyngninger, men ikke, som hos Bonellia wimdis 
( e f t ~ r  Lacaze-Duthiers), danner nogen Spiral . omkring den 
lange Bggebeholder (matrix, la poche gbnitale). 

Hele Mundhulheden dar  udfyldt af sandholdigt Ler, 
hvori fandtes forskjellige Foraminiferer, Diatomeer, d g e r  
og Ascarider. Svaelget var tomt; men strax bagenfor dette 
havde det sandholdige Indhold for endel formet sig til cy- 
lindriske, lan'gstrakte Boli med afrundede Ender, 3-4mm 
lange og 1.5-2,mm tykke, og jo hngere  bag i Tarmen, 
desto hyppigere bleve disse, saa at hele' den Del, der strsk- 
ker sig fra 5te Tverslynge og til Anus, va r  ganske opfyldt 
af disse Excrementer. 

D e  ik buskede Organer ere nssten kugledannede,. 
3-4mm store, og.ere faestede et paa hver Side af Rectum, 
strax foran Kloakaabningen, Fig. 8, a, a. De have en 
cylindrisk Stamme, der danner e t  B0r, som ved Udspringet 
er nogent i en Laengde af omtrmt l m m ,  Fig. 8, b;  men 
fra den ~vr ige  Del af Stammen udgaar en Maengde r0r- 
formige Grene, Fig. 9, a, hvorfra udspringer en stor Mang- 
foldighed af lange, smale, slangeformige Rm, Fig. 9, b, b. 
Disse have paa deres frie Ende en tragtformig Aabning, 
som fmer ind til Rmets Hulhed; og hvisRand er forsynet 
med 'lange Cilier, Fig. 9, c, c, 1.0. 

I histologisk Henseende dannes de nsvnte Organer 
vaesentligst af de samme .Elementer, ' som Tarm- eller Kloak- . 
vsggen, hvoraf de egentlig kunne betragtes som 0n Ud- 
stylpning. Den indre Flade er tapetseret af e t  rigt flim- 
rende Epithel, der rager ind i Hulheden, og hvis Celler 
ere store, dels runde, dels mere eller mindre aflange; de 
have en temmelig stor'Kjerne og et  yderst finkornet brun- 
gr0nt Pigment, der ofte er saa t& og tykt, at det ganske 
skjuler Kjernen, Fig.12,  a, a ;*  13, b, b. Epithelet er fae, 
stet til et fibrillaert Bindevsvslag, hvortil Muskelhuden st0- 
der, hvilken bestaar af Laengde- og Ringfibre, som beklaedes 
af det flimrende Peritoneum, som altsaa danner den ydre 
til Kropshulheden vendende Flade. Indeni R ~ r e n e s  Lumen 
iagttoges en he1 Del smaa fritliggende runde Legemer, der 
vare noget sammenskrumpede, forsynede enten med Kjerne 
eller nogle faa Moleculer, Fig. 13, c, og soma lignede de 
Legemer, Kropsvadsken indeholdt, hvilke tildels var,e koa- 
gulerede .i Klumper. Hovedstammen aabner sig paa Kloa- 
kens indre Flade imellem et  Par af dens shrke Folder. 

Af 'den her givne Beskrivelse af de buskede Organer, 
vi1 det sees, at de saagodtsom ganske svare til de, der fin- 
des paa samme Sted hos BoneUia vi?%&, og som Schmarda 
har antaget for Respirationsorganer, idet han .finder dem 
analoge med Holathuridernes.. 

Lacee-Duthiers har underkastet de naevnte Organer 
en npriere G-ranskning, og derved paavist, at de fprrst og 
fremst maa betragtes som et  Kjertelapparat, som han kal- 
der AnalsBkke (poches anales), imedens han dog opstiller 
som en Mulighed, at de tillige kunne staa i Regpirationens 

Frbm the description given above, i t  'will be seen, 
that the intestinal canal does indeed form numbers of cir- 
cumvolutions, but not, as in Bonellia wiridis (according to 
Lacaze-Duthiers), a spiral coil round the elongated uterus 
(matrix, la poche gbnitale). 

Tbe whole of the buccal cavity was distended with sab- 
ulous clay, containing divers Foraminifera, Diatoms, Alga, 
and Ascarids. The gullet was empty; but immediately 
poste'rior to  t!at organ, part of the Sahlous contents had 
become moulded into cylindrical, elongated boli, rounded at 
the extremities; and these faecal pellets - 3.4mm long and 
1.5-2mm broad - were found to increase in number, the 
farther they extended down the intestine, the part between 
the 5th transverse circumvolution and the anus being en- 
tirely filled with them. 

The t\Lo bunchy organs, almost globular in form and 
3-4mm in diameter, are attached to the rectum, one on 
either side, immediately in front of the cloacal opening, 
fig. 8, a, a. They have a cylindrical trunk, forming a tube, 
which at the point of origin is smooth for about lmm of 
its length; but the remaining portion of the trunk sends 
off numbers of tubular branches, from which issue a mul- 
titude of long, slender, serpentine tubes, fig. 9, b, b. These 
tubes have at their free extremity a funnel-shaped'aperture, 
leading to the hollow of the tube; the margin of the aper- 
ture is furnished with long cilia, fig. 9: c, c; 10. 

As regards their liistological structure, these organs 
are built up chiefly of the same elements as the intestinal 
and clomal walls, of which indeed they may be regarded 
a bossed expansion. The inner surface is clothed with 
vibratile epithelium, projecting into the hollow of the tube; 
and the cells, which are large, anh in part round, in part 
elliptical, contain a largish nucleus and a minutely granu- 
lated brownish-green pigment, frequently so dense and opaque 
as *to entirely conceal the nucleus, figs. 12, a, a; 13, ' b ,  b.  
The epithelium 'is webbed to a. layer of fibrillous connective. 
tissue, adjoining the muscular integument, which consists of 
longitudinal and annular fibres invested with the vibratile 
peritoneum; the latter accordingly constitutes the exterior 
'surface facing the perivisceral cavity. In, the lumen of the 
tubes were seen numbers of free globose corpuscles, some- 
what shrunk or shrivelled, containing a nucleus or a few 
granular molecules, fig. 13, c, and which resembled the cor- 

'puscles in the perivisceral fluid, whereof part had coagulated 
into clots. The trunk itself opens on the inner surface of 
the cloacum,*between two of its prominent folds. 

From the above description, i t  is obvious that these 
bunchy organs almost perfectly correspond with the organs 
similarly located in Bonellia viridis, 'which Schmarda held 
to be respiratory tubes, analogous to the L%rees'' in Holo- 

Lacbe-Duthiers, who subjected these organs to a 
more rigorous investigation, has sh6wn them to be fun- 
damentally a glandular apparatus - anal sacs (poches 
anales), though they may. likewise, he thipks, in some way; ' 

be subservient to respiration. I f  so, one part would, in 

. thurians. 
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Tjeneste. Han formener da, at et Parti af dem skulde ud- 
f0re .Secretionsorganets Rolle, imedeis et andet kunde fun- 
gere som Lunger.. 

Ifdge vore Underssgelser, som rigtignok ere foretagno 
paa et enkelt Exemplar, opbevaret i Spiritus,’ hvilket dog 
blev observeret og tegnet i levende Liv! antage vi, at ‘de 
heromhandlode Organer hos Hatningia ere analoge med 
Holothuridernes saakaldte ‘Lunger ; ,men som vi fok Molpa- 
didernes Vedkoqende  have paadst at vsre  Tarmappen- 
dices (Secretionsorganer), der intet have med Respirationen 
at bestille. At disse Organer hos. Hamingia ogsai ere Af- 
sondripgsapparater og ikke Lunger, s p e s  at fremgaa ikke 
alene af deres Bygning, men ogsaa af den Omstaendighed, 
at de ikke staa i nogen Forbindelse mod Blo’dhirculationen. 

I det D0gn, Dyret’.blev observeret i levende Liv, 
aabnede Kloakaabningen sig kun saa ofte Excrementerne 
bleve udstprdte; noget Sivand kundg ikke traenge ind igjen- 
nem den ved en s t s rk  Sphincter lukkede Aabning, ligesom 
Endetarmen og Kloaken riste sig at vmre propfulde af de 
fOr beskrevne Excrementer. Men det staar ikke til a t  
nsgte, at de her omtalte Organer ere noget forskjellige fra 
Holothuridernes bensvnte Lunger. Disse, der hovedsagelig 
bestaa i s t~ r r e  og mindre Samlinger af blsreformige Blind- 
sskke, staa ikke i nogen directe Communication nied Krops-’ 
hulhedens Fluidum. Sagtens. yttrer Semper, at han for- 
mener at have iagttaget en Aabning paa Blsrerne; men 
ingen anden Forsker har observeret dette. 

* 

* 

Hos vor nye Slsgt  er der ligesom hos Boizellia en 
tragtformig, rid Aabning paa de beskrebe slangeformige 
R0r, forsynet med lange Cilier, hvori Kropsvmdsken efter 
a1 Sandsynlighed optages; men om den saaledes optagne 
Kropsvsdske undergaar pa+ denne Vei nogen Forandring, 
eller om den atter jiges ud i Hulheden,. se det er et Spplrgs- 
mad,  vi ikke kunne besvare, da vi dertil ikke have havt 
Materiale nok. Men skulle vi indlade os paa en Hypothese, 
saa var det den, at disse Organer, som vi antage for Secre- 
tionsorganer, tjene til at rense og forsaavidt .ogsaa til at 
fornye Kropsvsdsken ; de virke, om man saa vil, soh et * 
Slags Kyrer, 

.Ciroulationeeystemet. 

, Vore Unders0gelser over Kredsbbet ere vistnok ufuld- 
stmndige; men Skylden herfor t0r mest ligge i det mangel- 
fulde Materide. 

Naar Dyret er.  aabnet fra Rygsiden, iagttnges p- 
Mundhulhedens ydre Flade en korktrakkerformig , hvid, 
glindsende Kanal! der er Rygkarret, Fig. 6, 2. Dette 
lober forti1 langs Mundhulhedens Rygflade, lige til dennes 
forreste Ende, hvor det deler sig i to Grene, en til hver 
Side. Det  tjltage; i Tykkelse, alt eftersom det kommer 
lsngeie  b& mod Svslget, og er slangeforinig bugtet, s a -  
lange det lprber paa Mundhulhehn, Fig. 14, a. Naar det 
forlader denne, bliver det tykkere, nasten lige, gaar under 

his opinion, perform the office of a secretory organ, and 
the other thab of lungi. 

Our own .results, based, it is true, on the examination 
of a single specimen, preserved in spirits, which was how- 
ever observed and figured while alive, lead us to regard 
the aforespid organs in Hatningia as the .analogue of the 
so-called L1lungs,’l or “respiratory trees,” in the Holothuriih, 

.but  which, in the case of the Molpadidre, we have shown 
to be intestha1 appendages (a secretory apparatus), having 
nothing whatever to do with respiration’. .And that these. 
organs in Hamingia are in like manner endowed 4 t h  a 
secretory, and not a, respiratory function, may be inferred, 
not only from their structure, but also from the fact‘of 
their being nowise connected with the circulation of the 
blood. 

During the 24 hours the animal ‘was kept alive, the 
cloacum was ,never once seen to open, save €or the discharge 
of the faces. A powerful sphincter, which closes up .the, 
aperture,. effectually prevented the ingress of sea-water ; and 
besides, the rectum and’ the cloacum were both found to 
be full of the fscal pellets described above. Mean- 
while, it is not to be denied, that the organs [in question 
differ somewhat from those termed ‘llun~s,” or ‘Lrespiratory 
trees,” in the Holothuriih. The latter, chiefly consisting 
of larger and smaller assemblages of vesicular csca, have 
no direct communication with the fluid of the perivisceral 
cavity. True, Semper alleges to have observed an opening 
on the surface of the vesicles, but no other zoologist has 
recorded its occurrence. 

I n  our new genus, as in Boiaellia, the sinuous tubes 
described above exbibit a wide, funnel-shaped aperture, 
furnished with long cilia, in all probability for the rkcep-’ 
tion of the periyisceral fluid; but whether this fluid undergo 
any change on its passage, or be again ejected into the 
hollow of the body, is a question we are not at present 
prepared to answer, having lacked sufficient materials for 
conclusiyely deciding it. But were we to venture an hypo- 
thetical expla?ation, i t  would be this, that the organs in 
question;. -whose function we regard as secretory, serve to 
purify, and so far therefore to renew, the perivisceral fluid,; 
their action being, we may say, nephritic. 

Ciroulatory System, , 

Our investigation of this system in Hamingia is do- 
cidedly incomplete; but this will, w e  trust, * be found to 

On opening the animal on the dorsal side, a white, 
glistening, spirally twisted, canal is seen extending along 
‘the ‘outer surfiLco of, the buccal cavity. This is the dorsal 
vessel, fig:. 6, x, which passes forward along the dorsal 

.surface of the buccal cavity straight to its anterior term- 
ination, where it divides into. 2 branches, one on either 
side. It increases in thickness the nearer it approaches 
the gbllet, and retains‘ a sinuous course on the buccal ca- 
vity, fig. 14, a, after crossink which.it grows thicker, ‘and , 

arise cbieAy from insufficiency of inaterids. .. 

4* 
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Svaelget, Fig. 6, x,. i Dybden og lsber bagtil over venstre 
Bggebeholder, hvor det tiltager temmelig betydeligt i Tyk- 
kelse, Fig. 14, b, c. Herfra lsber dbt hen til den. vensjre 
horizontale 'rarmslynge, Fig. 14, d, paa dennes Rygfhde, 
hvortil det er bundet ved Bindevsvstraade ved Siden af 
Rygmesenteriet; naar det er kommet et  Stykke bag paa 
Tarmslyngen, deler det sig i 2 Hovedstammer, Fig. 14, e, 
hvoraf den ene nu fprlger TarmrsretsRygflade langt bagtil, 
hvor det synes at ophsre, efterat have forladt den 5te Tver- 
slypge. Rarret e; overalt tst bundet til Tarmen, og af- 
giver hist og her enkelte Grene til( denne; hvorvidt disse 
igjen'fordele sig og dame  Anastomoser, kunne vi ikke af- 
gjare, da vi ikke have fundet noget*saadant. 

Den anden Hovedstamme deler sig derimod i mange . 
Grene, som igjen forgrene sig og dame  ligesom et bredt 

' Belte, der dskker nssten hele Tarmens Rygflade, idet disse 
mangfoldge Smaagrene, som ere bundne sammen ved et  
tyndt Bindevaev, gaar over mod Bugfladen, Fig. 14, 9, og 
trsffe her paa lignende Smaagrene fra Bugkmet ,  hvormed 
de synes at forene sig. Disse Karbundter ere fzstede til 
Tarmen, have en skidden gulhvid Farve, ere samlede et  
Par Millim. b'rede og 4-5mm lange. 

Bugkarret er tykkere end Rygkarret, lsber paa den 
horizontale Tarmslynges Bugside, Fig. 14, h, hvor det og- 
saa deler sig i to Hovedstammer, hvQraf den ene ligesom 
ved Rygkarret lsber langs Tarmens Bigflade bagtil, hvor 
den ender omtrent paa samme Sted, som Rygka.net kun 
'paa Tarmens Bugside, Fig. 14, i. Den anden Hovedstamme, . 
Fig. 14, 'k, forgrener sig paa samme Vis som Rygkarret, 
og h jdpe r  til a t  danne den fprromtalte Karudbredning. 

Forti1 lsber Bugkarret lidt tilhsire, Fig. 14, 2, 15, b, 
efterat have afgivet en staxk Gren til det forreste.Parti af 
Tarmrprret og Svaelget, Fig. 15, c, en Gren,, der gaar bag- 
til langs Nerven, Fig. 15, cl, og endelig en Gren, der &aar 
over paa en anden Tarmslynge, Fig. 15, e. Naar det har 
afgivet disse Grene, lsber det lidt i Dybden, krydser sig 
med Rygkari.et, g a r  nu langs Nerven, imellem begge Bgge-  
beholderne, Fig. 14, m, og fortszAter sit Lab paa Mund- 
hulhedens ydre Bugflade iadtil 'dennes forreste Ende, strax 
bagenfor Nundaabningen, livor det deler sig i to bene, 
Fig. 15, 9, 'der omgive Spiserprret, for, efter alt hvad vi 
kunde se, at forkhe. sig med Rygkafrets tven'de. Grene, 
hvorved en Ringkanal fremkommer. 

Den venstre Gren er temmelig tynd; men den hprire 
udvider sig strax, Fig. 15, h, og fra denne Udvidning gaax 
et  tykt Kar lidt bagover, bliver e t  kort Stykke smdere, 
Fig. 15, i, og taber sig i e t  stserkt muskulprst, aflangt, eg- 
formigt, hult Legemo (Hjerte?), .der var opfyldt med Blod 
og flotterede frit i Kropshulheden, 'Fig. 15, k. F r a  Ring- 
kanalen gik flere korte Grene ind imellem Hudens Muskellag. 

becomes almost straight, passes under the gullet. at some 
depth beneath it, f ig .6 .  x, and then protends backward 
across the left uterus, where it increases considerably in 
thickness, fig. 14, b, c. Here it makes for the left horizontal 
ciTcumvolution of the intestine, fig. 14, d, to the dorsal sur- 
face of which it is webbed by membranous filaments of connec- 
tive tissue, alongside of the dorsal mesentery; i t  now passes 
some diitance back on the said circunivolution, and then 
divides into 2 trunk-like stems, fig. 14, e, one of which 
protends far back along the dorsalsurface of the intestinal 
canal, where, after quitting the 5th transverse circumvolu- 
tion, i t  apparently terminates. The vessel is closely webbed 
to the intestine, to which it sends off every here andthere 
a few branch&; but whether these branches also ramify, 
forming anastomoses, we are unable to state. 

The other trunk-like .stem divides into a number of 
branches, which ramify in turn; and form, as i t  were, a 
broad cincture, covering almost the whole dorsal surface of 
the intestine; for these numerous branchlets, which are 
webbed together by a thin connective. membrane, stretch 
across to  the ventral surface, fig. J 4, g, meeting there similar 
branchlets from the ventral vessel, with which they appa- 
rently unite. These vascular fascicles, dirty yellowish-whitb 
ip colour, are attached to the intestine, and measure collec- 
tively about 2"" in breadth and 4-5"'" in length. 

The' ventral vessel, which is thicker than the dorsal, 
protends along the ventral surface of the horizontal circum- 
volution of the intestine, fig. 14. 16, where i t  likewise di- 
vides into 2 trunk-like stems, one of which passes backward, 
as does that of the dorsal vessel, along the ventraLsurface 
of the intestine, where i t  terminates in the same place 
about as the dorsal vessel, -but on the ventral surface of 
the intestine, fig. 14, i. The other trunk-like stem, fig. 14, 
'k, divides in the same manner as the corresponding stem 
of the dorsal vessel, and helps to form the aforesaid vas- 
cular expansion. 

Anteriorly, the ventral vessel swerves a little to tho 
right, fig. 14, I; 15, b, after sending off a thick branch to 
the anterior portion of the intestinal canal and the gul- 
let, fig. 15, c; a branch protending backwards ?long the 
nerve; and a branch. passing over to the 2nd circum- 
volution of the intestine, fig. 15, e. It: now runs on at 
some depth, intersecting the dorsal vessel, then strikes off 
along the nerve, between the two uteri,, fig. 14, 112, and, 
continuing its course along ' the outer ventral surface 
of the buccal cavity to the anterior termination of the 
latter, divides into two branches, fig. 15, g, which encom- 
pass the esophagus, and unite, so far as we could dis- 
tinguish, with the two branches from the dorsal vessel, 
forming an annular cand. 

The left branch is comparatively thin, but the right 
one immediately expanhs, fig. 15, I&, ana from this expan- 
sion issues a thick vessel, which, after, passing backwards 
a little, becomes for a short space somewhat narrower, fig. 
15, i, and then coalesces with an exceedingly muscular, 
oblongo-ovate, hollow body (heart?), filled with blood, and 
floating freely in the perivisceral cavity, fig. 15, k. 
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Vi have vel seet, at b a d e  Ryg- og Bugkarret afgive 
Grene til Tarmen, Mesenteriet og til Bggestokken; men 
vi have ikke kunnet iagttage nogen Forbindelse imellein 
dem, og langtfra den netformige Karudbredning paa Tar- 
men, !om Schmarda angiver at vsre  4,ilstede 110s Bo~iellia 

Der er hos Haiiain@x vistnok et afsluttet Kredslplb; 
men det*er et Spplrgsmnal, om dette ikke er dobbelt, saa- 
ledes nemlig, at den Gren af Ryg- og Bugkarret, Fig. 14, 
i, e, der fra den forreste store udbredte Karforgening, 
Fig. 14, g, lplber. langs Tarmens Sider til bag imod de 
sidste Circumvolutioner, - om ikke disse Kar paa en lignende . 
Maade udbrede og forene sig soin ved den store Karfor- 
grening; er dette Tilfieldet, saa er der e t  andet Kredsbb, 
der Jo er meget langere end det fplrste, Men hvilket af 
disse Kar, der virker som Arterie eller Vene, d i t  lader sig 
vanskelig afgjplrk Kan det antages, at det flotterende, 
muskulprse Legeme virker som et Hjerte, kan dette be- 
tragtes son1 o t  Centralorgan, d s  forekommer det os, a t  
Bugkarret, med hvilket Hjertet staar saagodtsom i uniiddel- 
bar Forbindelse, maa repraesentere dot arterielle System, og 

Dette syncs yderligere at 
bekraftes derred, at Bugkarret, der er tykkere, har fastere 
muskulplse Vaegge, end Rygkarret. 

.vividis. 

. fprlgelig Rygkarret Venesystemet. 

Sammenligner man nu Circulationsorganerne hos vort 
Dyr nied Bonelliens, saa viser det sig, a t  de afvige noget, 
hvilket ogsaj var a t  vente, alene sf den Grund, a t  Hamin- 
gia ingen Snabel har ;  inen Faellesskabet er ikke ,destomiq- 
dre temmelig iplinefaldende. "Os Bonellien er. den ssk-  
formige Udvidning af Bugkarret, der flotterer i den mid- 
terste Del af Kropshulheden, udtydet som muligens et pul- 
serende Centralorgk (Hjerte, Lacue-Duthiers), og forsaa- 
vidt kan det ansees som et Analogon til det ssregne Organ 
hos Hamingia, som vi have fupdet flotterende i den forreste 
Ende af Kropshulheden, og som staar i Forbindelse med 
Bugkarret. Men omtrent pas det Sted, hvor Lacaze-Du- 
thiers har fundet den sikformige Udvidning af Bugkarret, 
der findes hos Hanaingia den ssregne Karforgenhg, der 
danner Foreningen imellem Xyg- og Bugkar, hvilken ikke 
kan betragtes som nogen Centraldel, men snarere soin et 
, peripherisk Afsnit af Circuhtionen. 

Nervesystemet. 

Hos Gephyreerne ialmindelighed er Nervesyste~net 
temmelig let tilgjzngeligt, og anderledes er det hellor ikke 
hos vor nye Slagt. 

Naar Tarmroret er borttaget eller skudt'til Side, saa 
fremtrseder tydeligt Centralnervestrsengen, der langs Midten 
'af Bugaden  strtzkker si6 fra Munden til Anus, Fig. 16, a. 
Den ~ h w  en hvid glindsende Farve, er bundet til. Bugmesen- 
.teriet, og er beklsedt paa sin indre i Kropshulheden frem- 
ragende Flade af Peritoneum. Den .ligger altsaa Amellem 
dette og Slgaamuskellaget. 

Branches proceeding from the dorsal .and ventral ves- 
sels to the intestine, the mesentery, and the ovarium, we 
have observed, but have failed to detect any connexion 
whatever between them; we certainly did not observe the 
reticulating vascular expansion on the intestine alleged by 
Schmarda to occur in Bonellia Gridis. 

Hamingia is unquestionably furnished with a. true 
circulatory system ; but the question arises, whether that 
systom be not bifold, inasmuch as tho branches of the dor- 
sal and ventral vessels, fig. 14, i, e, which, issuing from 
the greatly expanded anterior vascular ramification, fig. 14, 
g, protend backwards along the sides of the intestine to 
the last circumvolutions, may possibly in turn expand and 
unite, pmcisely as do the vessels at the great vascular 
ramification. Kow, assuming this to be the case, a new 
ckculatiou will commence, taking anothoi and much longer 
course. But which of the said vessels conveys venous, and 
which arterial blood, is indeed difficult to decide. If, how- , 

ever, the floating muscular body be assumed to perform the 
function of a heart - bc regarded as a centralorgan, tbe 
ventral vessel, with which i t  directly commu?icates, might, 
we think, with good reason b e  held to represent the .arte- 
rial system, dnd the dorsal vessel the venous. And this 
view would seem to derive additional support from the 
fact of tho ventral vessel, which is thicker, having more com- 
pact and muscular walls than the dorsal. 

On comparing the circulatory organs in Hamingia 
with those in Banellia, they are certainly found to differ 
somewhat, which ;vas indeed to be expected, if for no other 
reason, because of the former not having a proboscis; but 
their mutual resemblance is nevertheless striking: The sac- 
like expansion of the ventral vessel floating in Boiiellia in 
the middle of the perivisceral cavity,. has been held to  re- 
present, possibly, a pulsating central organ (heart, Lacaze- 

a Duthiers), and in that sense it may be regarded as tho 
'analoiue of the organ in Hamit@a found floating at the 
anterior extremity 'of the perivisceral cavity, and .which is 
connected with the ventralvessel. Now, about in the place 
where Lacaxe-Duthiers observed the sac-like expansion of 
the ventral vessel, occ&s in Hamingia the vascular rami- 
fication, connecting together the dorsal and ventral vessels, 
- which can hardly be a central part, but should rather 
bo regarded as a peripheral section of the circulatory system, 

Nervous System. 

I n  tlie qqIyreB, the nervous system is as a rule 
easily accessible, - an assertion which also holds good of 
our now genus. . 

On mmoving or pushing aside' tlie intestinal canal, 
the central nervous chord -. of a lustrous white - is di- 
stihctly visible, protending along the middle of the. ventrd 
surface from mouth to anus, 'fig. 16, a. It is webbed to 
the ventral mesentery, and invested on its inner surface,. 
which projects into the perivisceral cavity, with peritoneal 
membrane. It extends ,accordingly between the peritoneum 
and the oblique muscular lz$p?r. 

. .  
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Den midterste Del af Centralstrsngen er noget tyn- 
dere end den forreste og bagerste Del, og udsender til 
begge Sider en Msngde Grene, hvoraf enkelte staa nssten 
lige overfor hinanden, medens andre alternere, endog med 
temmelig lange Mellemrum, Fig. 16, a. De fleste af disse 
Grene gaa meget snmt ind imellem Hudens Muskellag, 
hvor de dele sig, enkelte andre kunne forfralges noget l sn-  
gere, ferrend de tabe sig i Huden. De  have ved deres Ud- 
spring en noesten horizontal Retning. 

Efterhaanden som Centralstrsngen kommer lsngere 
fohil, bliver den noget tykkere, Fig. 16, b ;  den lprber imel- 
lem begge Bggebeholderne, Fig. 16, h, h, ved Siden af 
Bugkarret, og afsender lignende Grene til Huden og Me- 
senteriet, som dens midterste Del, kun have de her en 
mere skraa Retning. Naar den er kommen lidt foran 
Bggebeholderne, afgiver den paa hver Side en fin Gren, 
Fig. 16, c, der  gaar bag til Udferrselskanalen for Bgge- 
beholderne. .Den afgiver fremdeles mange fine Grene til 
Mesenteriet og Huden, indtil den omtrent 3 m m  fra Muptl- 
aabningen d e l p  sig i to Stammer, Fig. 16, d, der gaar hver 
til sin Side og omfatter den forreste Del af Svslget, .hvor- 
efter de forene sig paa dettes Rygside, og ?lanner derved 
en temmelig vid Ring, 'hvorfra udgaar Grene til Huden, 
Mundhulheden og Spisererret, Fig. 16, 'e. 

Bagtil fortsaetter Centralstrsngen sit LOb ved Siden 
af Bggestokken, Fig. 16, f, som for endel dskker den, og 
afgiver en Msngde Smaagrene til Huden, samt flere Grene 
til Mesenteriet ,og Bggestokken ; henimod Anus deler den 
sig, Fig. 16, g, og slaar sig om Endetarmen, hvor begge 
Grene tabe sig ganske i Bindevsvet. 

Centralstrzngen er fuldstsndig uden Knuder eller 
Ganglier ; den har en temmelig fist Skede, indenfor hvilken 
er et  peripherisk cellulzert Lag, og et centralt, der er det 
tykkeste, og bestaar af Nervefibriller. Det  peripheriske 
Lag synes at vsre  sammenvoxet med Skeden; noget Kar 
&des ikke. Grenene ere sammensatte paa lignende Maade, 
og det har ikke vsret  os muligt at opdage nogen ganglionsr 
Dannelse, Ligesaalidt p+ dem, som paa Centralstrzengbn. 

Efter Lacaze-Duthiers Undersergelser over Servesyste- 
met hos Bonellia viridis synes dette at ste,mme temmelig 
overens med hrad vi have fund& hos Hamingia; den . vs-  
sentligste Forskjel ligger i, at hos denne, som ingen Snabel 
har, nsrmer Smlgringen sig mere den for Gephyreerne 
almindelige. 

Professor @reef angiver, at iferlge hans Underssgelser 
skal Centralnervestrsngen hos EGhiurus Pallasii, Thal&- 
serna Bardnii og Bonellia viridis, samt hos mange bgrste- 
l0se G e p h ~ e e r  v m e  uden Ganglier og indesluttet i et 

* .  
' Sitzungsberichtc d. .!Gesellschaft zur kefdrderullg der geeammten 

. Natunvissenschaften au Marburg, No. 2, Febr. 1874. 

The medial section of the central nervous chord is 
somewhat thinner than are the anterior and posteridr sec- 
tions, and sends off from either side a multitude of branches, 
some of which have their points of origin nearly opposite, 
whereas those of others alternate one with the other, some- 
times at considerable intervals, fig. 16, a. Most of these. 
branches very speedily pass in between the muscular layers 
of the skin a few can be traced somewhat farther, before 
they coalesce with the integument. At the point of issue, 
they have all of them a well nigh horizontal direction. 

Gradually increasing in thickness, fig. 16, b, the 
farther anteriorly i t  protends, the central nervous chord 
passes between the two uteri, fig. 16, h, 12, alongside of 
the ventral vessel, and sends off to the skin and the me- 
sentery branches of the same kind as those issuing from 

. its mesial' section; they take, however, a more' oblique 
direction. A little anterior to the uteri, it sends forth 
from either side a slender branch, fig. 16, c, which 
strikes off backward to the oviducal canal, or uterine 
duct, It still eontinues to furnish the mesentery and the 
skin with numerous ramifications, till it divides, about 3"'"' 
from the buccal aperture, into two principal branches, one 
on either side, fig. 16, d, which, proceeding to the gullet, 
c.oi1 round the anterior portion of that organ, and then 
unite on its dorsal surface, forming a large ring. from 
which branches are sent off to the skin, the buccal cavity, 
and the esophagus, fig. 16, e. 

Posteriorly, tho central nervous chord protends dong- 
side of the ovarium, . fig. .16, f, by which i t  is i)artly 
covered, and sends off a multitude of ramifications to the 
skin, and several branches to the mesentery and the ova- 
rium; in close proximity to the anus, it divides dichotom- 
ously, fig. 16, g, encircling the rectum, where both branches 
coalesce with the connective tissue. 

The cen&al nervous chord is entirely destitute of 
nodes or ganglions; it , is fprnished with a. comparatively 
firm-textured sheath, underneath which extends a peripheral 
cellular and a central layer, the latter, consisting of ner- 
vous fibrils, being the thickest. The peripheral layer would 
appear to be connate with the sheath: there is no Vessel. 
The branches are built .up in like manner; and we have 
failed to  detect m y  trace of ganglionous orgafls either on 
these subsidiary offshoots or on the central chord itself. 

The nervous' system in Bondlia t ir id&, as described 
by Lacaze-Duthiers, would appear to agree. pretty closely 
with what we have observed relating to that system in 
Hmiagia; the principal difference lies in this, that the 
latter, 'which is not distinguished by a proboscis, has the 
pharyngeal ring nearer in resemblance to that generaily ' 
met with in the Oephyrea. 

Professor (;reef1 states, that, according to  his obser- 
vations, the central nervous chord in Echiurus . Pallasii, 
Thalassema Baronii, Bonellia viridis, and in mauy other 
asetous Gephyreans, is destitute of ganglions, . and enclosed 

Sitzungsberichte d. Gesellschaft zur Befiirderuni der geaammten 
Naturwissenschaften zu. Marburg, No. 2, Febr. 1874. 
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Blodkar. Hos Hainingia have vi ikke iagttaget noget saa- 
dant Kar, u@t vi have ved vellykkede Tversnit havtAn- 
ledning til at skjsnka dette Punkt vor fulde Opmark- 
somhed. 

Uenerationsorganerne. 

Vi have tidligere omtalt to Bggebeholdere (Uteri), 
der have deres Leie i den forreste Del af Kropshulheden, 
Fig. 16, h, h. De ere aegformige, 7"" lange, 4"" brede; 
enhver af dem er forsynet med en Udfrarselskanal, Fig. 16, 

' i, 17, a, som er rund, 3"" lang, omtrent 1"" tyk, og som 
gam ud igjennem de tidligere beskrevne krumbsiede Pa- 
piller paa Bugfladen, i hvis Spids den aabner sig. 

Foruden Udfmselskanalen har enhver Bggebeholder 
en . tragtfgimii Kanal, dor ligger over Udfnlrselsgangen, 
hvortil den. i r  fastvoxet i en, Strskning af omtrent 2"", 
Fig. 16, k. 17, b; men bliver fri idet den bprier sig indad 
og nedad imod Bugfladen, Fig, 16, 1, 17, c, og udvider sig 

. nu saaledes, a t  den,frie Ende danner T r w e n s  brede Del, 
Fig. 16, m, 17, d: Denne frie Ende, hvis Rand er ind- 
skaaren, foldet og besat med Cilier, Fig. 17, e, danner Ind- 
gangen til Kanalen, som fprrer ind til Bggebeholderens 
Hulhed. Hele Tragtenk indre Flade, ligesom Kanalen, er 
beklsdt med et fiimrende Epithel. Igjennem Tragten fores 
de i Kropshulheden svprmmende B g  ind i Bggebeholderne, 
der vare fuldproppede af fuldt udviklede B g ,  Fig. 16, h,h. 

Saavel Udfarselskanaleh, som Tr&n med dens Ind- 
forselsgang bestaar af et fast Bindevavslag, hvis indre mod 
Lumenet vendende Flade er bekledt med et  cilierende Epi- 
theli men hvis ydre Flade stprder til en meget s b r k  Mu- 
skelhud, der bestaar af Lsngde- og Ringfibre, hvilke strakke 
sig udover selve aggesskkene, der dames af en Immelig 
fast, men nssten vandklar Bindevaevsmembrm, gjennem- 
krydset af Muskelfibre. Saavel Bggesakkene, som de med 
dem i Forbindelse staaende Kanaler ere udvendig bekladte 

. med Peritoneum. 

Bggebeholderne 0re faestede til Bugfladen ved enkelte 
tyndo, temmelig lange Bindevavstraade ; forresten hsenge de 
frit i Kropshulheden. 

Aggestokken er faestet til en Fold af Bugmesenteriet, 
Fig. l G ,  ?a, n, er smal, fladtrykbbaandformig, og strmkker 
sig fra den yderste Ende af Rectum, hvortil den fmster 
sig, til noget form Midten af Kropshulheden; den fdger 
Centralnervestraengen, som den naesten ganske skjuler, Fig. 

Bggene udvikle sig i Follikelgrupper; saaledes fand- 
tes i den forreste Del af2Eggestokken nogle isolerede Fol- 
likler, Fig, 16, 0, 0, hvori dot begyndendo B g , m e d  Kim- 
blsre  og Kimflaek fandtes, - fuldkommen lig den Udvik- 
lingsmaade, der for endel er ahtydet af Lacaze-Duthiers; 

16. - 

in a blood-vessel. In  Hamingia, we failed to deteot any 
such' vessel, notwithstanding we were happy in our trans- 
verse sections of the chord, and took advantage of the 
opportunity afforded to give this point our full attention. 

Ueneratire Organs. 

W e  pave previously had occasion to mention two ova- 
rian pouches (uteri), placed in the antorior portion of the 
perivisceral' cavity, fig, 16, h, h. They are ovate in form, 
7"" long, 4"'" broad, and furnished each with an eferent 
duct, fig. 16, i; 17, a, mhich is round, 3""' long, and about 
1"" thick; it passes out through the arcuated papilla on 
the ventral surface, previously described, a t  the point of 
which it opens. 

Exclusive of this eferent duct, each uterus has a 
funnel-shaped canal, protonding above the genital' duct, 
with which it is connate for about 2"", figs. 16, k; 
17, 1, becoining however free as it curves inward and ' 

downward in the direction of the ventral surface, figs. 16, 
I ;  17, b, and then expanding in such wise, that the free 
extremity ponstitutes the broad part, or mouth, as it were, 

.of the funnel, figs. 16, m; 17, a. This free extremity 
which has the margin folded, incised; and furnished with 
cilia, fig. 17, e, constitutes the entrance to  the canal lead- 
ing to the uterine cavity. The whole inner surface alike 
of the funnel-shaped opening and of the canal itself, is in- ' 

vested with vibratile epithelium ; and through this opening 
i t  is; that the egg floating in the perivisceral cavity is 
exuded into the uteri, which in the specimen examined 
were distended with fully mature ova, fig. 16, It, h. 

Both the eferent duct and the funnel-shaped canal, 
with its entrance-passage, are built u p  of a firm-textured 
layer of connective tissue, the inner surface of which, facing 
the lumen, is clothed with ciliated epithelium; its outer 
surface adjoirfs an exceedingly strong muscular membrane, 
composed of longitudipal and annular fibres, protending out 
beyond the uterine pouches, the walls of which consist of 
comparative!y firm-textured, but almost hyaline connective 
tissue, intersected by muscular fibres. The uterine pouches, 
and the ducts and canals with which they are connected, 
have, investing them externally, a peritoneal tunic. 

Tho uteri are webbed to the ventral surface by a 
few slender and compaxtratively long filaments of connective 
tissue; for the rest, they depend freely in the perivisceral 
cavity. 

Tho ovary, attached to a fold of the ventral mesen- 
tery, fig. 16, n, n, ,is narrow, depressed, riband-shaped, and 
protends from the outer extremity of the rectum, wheroto 
i t  is webbed, a little anterior to $he middle of the peri- 
visceral cavity, and accompanies the. centr4 nervous chord, 
almost entirely conceding it, fig. 16. 

The ova develop in follicular groups; in the ' an- 
terior part of the ovary wero seen, for instance, a few 
isolated follicles, fig. 16, 0, 0, containing rudimentary ova, 
with a germind vesicle and a germinal speck, - their 
mode of development being that in part suggested by 
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men som senere har faaet en fuldshndigere Losning i Vej- 
dovsky's og Spengel'se Afiandlinger over Bgdannelsen og 
Hannen hos Bonellia viridis, og hvortil vi skulle tillade os 
at..henvise for ikke at &ore os skyldig i Gjentagelser. 
Lsngers' bag' vare FoQkelgrupperne talrigere, Aggene mere 
udviklede, Fig. 1G,.p; i enhver Follikel var et JIg,  der 
udviklede sig af en CentralceHe. J o  lsngere' bag man kom, 
desto mere ei.e Bggene udviklede, saa at heniuod Bgge- 
stokkens bagerste Ende findes de mest udviklede k g ,  der 
ved sin Vzxt  sprsnger Follikelen og falder ud i Krops- 
hulheden, hvor det fuldender sin Udvikling. 

Bggestokken hos Hamingia lignede en Samling Drue- 
Maser ophzngte i et Baand. 

Det fuldmodne B g  saaledis som det findes i Bgge-  
beholderne og tildels i Kropshulheden har kun en Kinde, 
som Lacaze-Duthiers og for ganske nylig Dr. Spengel har 
paatavist hos .Bonellia viridis; den af Schmarda beskrevne 
anden Hinde eller Membran, hvormed Bgge t  skulde vsre  
omgivet, er utvivlsomt Follikelmembranen. 

: 

Indenfor Blommemembranen ligger Kimblaxen med 
Kimplet omgiven af Protoplasmakorn , og udenom disse 
store Blommekorn, dentoplasmatiske Kugler (se Vejdovsky). 

Ingen Hanner have vi fundet, uagtet vi vare meget 
opmsrksomme derpk .  

D e  ovenfor beskrevne Kjonsorganer afvige forsaavidt 
fra Bonelliens, som der hos denne kun er en Uterus, ime- 
dens Hamingia har to. Men derimod naxmer den sig just 
derved til Slsgten Thalassema. Omendskjondt dennes Ana- 
tomi, saavidt vi vide, ikke er tilstraekkelig bekjendt, frem- 
g a r  dog af de Undersogolser Max Muller3 har anstillet 
over Thalassema gigas, at den ha r  2 Uteri: som Miiller 
rigtignok kalder Ovarier. Han angiver, at de findes paa 
Bugfladen, ere langstrakte, indtil 2 Tommer lange og have 
en kort Udfmelsgang, der munder ud i to paa den ydre 
Bugllade siddende yderst smaa Vorter. Paa disse Ovarier 
har Miiller iagttaget en lille Fremstaaenhed, hvorpaa han 
tror at have seet en l i l l ~  Aabning. 

Diesing4 ha; imidlertid opfattet Forholdet rigtigere, 
idet han benaovner dem Uteri, uden at han dog omtaler 

Ueber die Eibildung wid die Miinnchen von BoneUia, vin'dis. 
Franz Vejdovsky. j5eitschrift f. wiasenach. Zoologie, 30 B. 1878, 
pag. 487. 

Beitrage zur Kenntniss der Gcphyreen. 
Die Eibildung, die Entwicklung u, daa Mannchen der BoaeUia. M i t  
theilungen aue der zoologischen Station zu Neapel. 1 B., 3 Heft, 1879. 

a Tlalasserna gigas, Max Muller. Observ. anat. de vemnibus quibua- 
dam maritimis. 1852, .pag. 20. . . 
' Revision der Rhyngodeen, Karl Dieeing, 1850, pog. 772. 

Dr. J. W, Spengel. 

Lacaze-Duthiers, but which, on a subsequent occasion, was 
made the subject of more exhaustive treatment in Memoirs 
by Vejdovskyl and by Spenge12 on the growth of the egg, 
and the structure and economy of the males, in Boizellia 
wiridis; and to these papers we beg leave to refer, with 
the object of avoiding needless repetition. Farther back, 
the follicular groups are more numerous, the ova in a 
relatively adbnced stage of development, fig. 16, p .  I n  
every follicle was an egg, developing from a central cell. 
The maturity of the ova progressing with their passage 
down the ovarium, the posterior extremity contains of 
course the most developed, which, after bursti& the fol- 
licle, drop through into the. perivisceral cavity, and there 
attain the final stage of development. 

The ovary in Bamingia resembled bunches of grapes 
attached to a piece of ribbon: 

The fully mature egg, as found in the' utkri, - and 
(some) in the perivisceral cavity, - is enmloped in a 
pellicle only, mhich Lactize-Duthiers, and quite recently Dr. 
Spengel, have shown to be also the case with Bonellia vir- 
idis; the second pellicle, or membranaceous envelope, de- 
scribed by Schmarda as investing the egg, is unquestionably 
the membrane of the follicle. 

Underneath the membrane of the yolk, lies the germ- 
inal vesicle, with tho germinal speck, surrounded by proto- 
plasmatic granula, and without these granula large yolk- 
globules, dentoplasmatic pellets (v ide  Vejdovsky). 

No males were met with, though carefully looked 
for. 

The generative organs described above differ, we see, 
from those of Boyllia, inasmuch as the latter has but one 
uterine pouch, whereas Hamikqia is furnished with two 
uteri. But  in thus differing from one congener, the new 
genus approximate$ another - Tlzalassema: True, the 
anatomy of this genus is as yet imperfectly known; but 
i t  nevertheless appears from Max Muller's investigation. 
of Thalassema gigas, that the animal has two uterine re- 
ceptacles, which Muller, however, terms ovaries. These 
organs, placed, he states, on the ventral surface, and elong- 
ate in'form, measuring as much as 2 inches in, length, are 
each furnished with a short eferent duct, that disembogues. 
through 2 minute, wart-like papills on the outer ventral 
surface. On. these "ovaries" Miiller has 'observed a small 
prominence, in which he believes to have detected a minute 
opening. 

Diesing,' however, had a clearer apprehension of the 
office performed by these organs, and terms them accord- 

___ 

I Ueber die Eibildung und die Mannchen ~ O R  BomUiu vi+&. 
Franz Vejdovsky. Zeitschrift f. wissensch. Zoologie, 30 B. 1878, 
pag. 487. 

Dr. J. W. Spengel. Beitriige zur Konntniss der Gephyreen. 
Die Eibildung, die Entwicklung u. das Miinnohen der Bond&. Mit- 
theiluhgen aua der zoologischen Station zu Noapel. 1 B., 3 Heft, 1879. 

Thalassema gigas,  Max Muller. Obscrv. anat. do vermibus quibns- 
dam maritimis. 1852, peg. 20. 
' Revision der' Rhyngodeen, Karl Diesing, 1860, pag, 772. 
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med et  Ord selve Bggestokken, der for ham var ukjendt. 

Det er neppe nogen Tvivl underkastet, at de Orga- 
ner Max Miiller kalder Bggestokke ere fuldstendig liomo- 
loge med de af os beskrevne Bggeieholdere hos Hamingia, 
ihvorvel de i Formen afvige noget; men lagger man Msrke 
til, a t  Muller omtaler en lille Fremstaaenhed, paa hvi’lken 
han tror a t  have fundet en Aabning! kan dette neppe vere 
noget andet, eud den hos Hamingia og Bodlia paa Uterus 
verende l’ragt, der tjener til at ,opsamle og lede de i 
Kropshulheden frit svprmmende B g  ind i Bggebeholderen. 

Hos Tlzalassmm foregaar, efter Semper’s og Spengel’s 
Iagttagelser, Bgdannelsen paa en ddeles lignende Mnade, 
som hos Bonellia. 

Vi mene saaledes at  have bevist, at den af os opstil- 
lede nye Slagt staar i et n e r t  Forhold til Thalassema og 
Bonellia; men ser man ‘hen til, at der hos vor Slegt, baade 
i de ydre Karakterer og i Anatoinien er s t ~ r s t  Fellesskab 
ined Boiaellia, turde det vere e t  Spprrgsmaal om den ikke 
i phylogenetisk Henseende staar i den inderligste Rapport 
til denne. Hamingia barer virkelig Spor af en fordums 
Snabel, der t0r vere forsvunden, og ved hvis Forsvinden 
naturligvis same1 Circulations- sotn Nervesystemet maatte 
undergaa nogen Forandring, hvilket jo viser si‘g at vere 
Tilfeldet, idct den kredsformige Dannelse af de nevnte 
Systemer, hvilken foregaar i Snabelen 110s Bonellia, treder 
op 110s Hamingia under Form af en Nervering og B16dkar- 
ring, der omgive den forreste Del af Spiserprret. 

Kan det antages, at Bonellien oprindplig liar havt to 
Uteri, hvilket kan vere riineligt nok, da den one liar e t  
meget usymetrisk Leie, og kommer dertil, at Lacaze-Du- 
thiers har fundet hos et Exemplax 2Uteri, som han forre- 
sten angivcr som ganske exceptionelt, - saa er det ikke 
noget ukjendt, at. det tabte O r g h  atter optrader i en hpriere 
Afstamning, og vi ere tilbprielige til a t  antage, at Hmningia 
staar noget hpriere i Organisationsrekken end Bmellia. 

Hamingia ardica tlever paa sandholdig Lerbund, be- 
’ veger sig temmelig meget ved Krumninger i forskjellige 

Retninger, uden at gj0re nogen synderlig Fremgang. 
Farven er mark gssgrprn, naar Dyret er sammen- 

trukket, men bliver lysere med enkelte m~rke re  Partier, 
naar det er .udspsndt, og da bliver Huden saa gjennem- 
sigtig, at en Del af Tarmkanalen kan sees. Mundskiven 
med Mundlsberne ere nssten h ide ,  spillende lidt i dot 
Gule, ligeledes de lange cylindriske, krumbariede Papiller 
pasb Bugfiaden. 

Kun et Exemplar blev fundet paa Station 290. 

Slregtekarakier. 

Legemet valseformigt. Munden p a  den forreste Ende, 
Andaabnihgen i Centrum af den nermere Bngfladen. 

beti norsku luordliavsexlieditioii. Dntiielsseti og ICoren: Gopliyren. 

ingly uteri, though he does not even allude to the true 
ovary, of whose existencc indeed he knew nothing. 

Meanwhile, i t  will ’hardly admit of doubt, that the 
organs by Max Miiller termed ovaries are strictly homo- 
logous with the uteri, or uterine pouches, in Haniin- 
gia, though slightly different as to form; but calling to 
mind the minute papilla mentioned by Muller. and in 
which he .believes to hare detected an opening. the latter 
must assuredly be the funnel-shaped aperture which in 
Hamingia and Bmzellia serves for the reception of the ova 
floating in the perivisceral cavity. and to afford then1 egress 
on their passage into the uterine pouch. 

In !llmlassmza, according to Semper’s and Spengel’s 
observations, the ova are developed precisely as in Bonellia. 

Hence we conceive to have shown, that the genus 
established in this Memoir is closely allied alike to Tha- 
lassma and to Bonellia; but whereas Haqningia, both as 
regards its habitus and anatomical structure, exhibits great- 
est resemblance to Bonellia, it is a question whether, phyl- 
ogenetically too, the new genus will not prove to have most 
intimate relations with that animal. For  Hamingia does 
indeed retain traces of a proboscis, once distinguishing the 
genus Bonellia, and tlic loss of which must naturally to 
some extent have modified the characteristics of the circula- 
tory and nervous systems. And this is found to be the 
case; for the semi-circular formation of the said systems 
in the proboscis of Bmzellia, occurs in Hamiizgia a s ,  a 
nervous ring and an annulary vascular blood-vessel. which 
represent together the anterior portion of the cesophagus., 

Now, assuming Bonellia t b  have had originally two 
uterine pouches, - for the single uterus with which it is 
now furnished is anything but symmetrical in position, - 
and cdling to mind, too, that Lacaze-Duthiers records his @ 

having once found two uteri in a specimen of this genus 
(quite an exceptional case, however, in his opinion) - sci- 
ence is not without instances in point showing the orgaq 
thus lost to have developed again in a congener of higher 
extraction ; and we are indeed disposed to regard Hamingia 
as ranking above Bonellia in the scale of organisation. 

Hmingia ardica d e c t s  a bottom of sabulous clay, 
moves about a good deal in disrupted curves, withouthow- 
ever making much progress. 

Colour, when the animal is contracted. a darkgrassy- 
green, but lighter, wit11 a few darkish patches, when it 
blows itself out; the skin is then so translucent, that part 
of the intestinal c ~ n a l  may be seen though it. Buccal 
disk and lips almost ~vliite, with a faint tinge of yellow ; I 

likewise the long, cylindrical, arcuate papilloe. of the ven- 
tral surface. 

-One example only, a t  Station 290. 

Generio Charaoter. 

. Body cylindrical; mouth at  the anterior extremity, 
nearest the ventral surface. A n d  opening in the centre 

5 
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bagerste Ende. En halvmaaneformig: lidt fremragende Fold 
omkring Munden (Rudiment af Snabel). . Paa Budadens  
forreste Del to cylindriske, lange' Papiller, paa hvis Spids 
en rund Aabning for Bggebeholdernes Udfmselsgang. 

Ingen Bprrster. 
Tarmrprret danner Slynger, men ingen Spiral og ender 

i en Kloak, fia hvis begge Sider udgaar e t  forgrenet Kjer- 
telapparat. 

Centralnervestrangen glat, uden Ganglier. 

E n  Bggestok, der ligger langs Nervestrangen i den' 

To Uteri med deres Udfmselsgang og Tragt. 
bagerste Balvdel af Kropshulheden. 

Hannen ukjendt. 

Artskarakter. 

Legemet valseformigt, glat, 120"" langt, 20"" tykt, 
antager under Kontraktioner forskjellige Former. Farven ' 
lysere eller m ~ r k e r e  g a s g k n  med hvidgul Mundskive. De  
krumbpriede Papiller paa Bugfladen grarnlige med hvidgule 
Ender. 

Saccosomal vitreum; n. g. & sp. 
Tab. VI, Fig. 1-8. 

Legemet kolbeformigt ; den forreste smale forlangede 
Del, Fig. 1, 2, a, er cylindrisk, 12"" langt, omtrent 5"" 
bredt ved Grunden og 1.5"" i Spidsen, hvor den runde, 
temmelig vide Mundaabning. findes, Fig. 1, 2, b, der er 
omgiven med en Vold, hvorfra staerke Laengdefolder straekke 
sig ned i Spiseroret. Lidt bagenfar Mundaabningen sees 
p a  Bugsiden en lille Papille, paa hvis Midte er en fin 
Aabning. 

Huden er paa denne cylindriske Del .  uiaennemsigtig, 
tyk, fast og rynket. Legemets bagerste Del er nacsten 
kuglerundt, Fig. 1, 2, c, 18"" langt og 12-14"" bredt. 

Huden er overordentlig kynd, fuldkommen glasklar, 
saa at den af mangfoldige Slyngninger bestaaende Tarm 
sees som om den laa blottet; kun paa den bagerste 
Ende, der er konisk, Fig. 2, d,  og paa hvis Spids den 
runde Analaabning, Fig. 2, e, fmdes, er Huden ligesom 
paa Kroppens forresto forlamgede Del tyk, fast og uigjen- 
nemsigtig. 
-- - __ . -__ 

X d x x o s  = Soek; &pa = Legeme. 

of the posterior extremity. A lunate, somewhat prominent 
fold round the mouth (rudimentary proboscis). On the 
anterior portion of the ventral surface two long,. cylindrical 
papillse, having each at the apex a round aperture for 
the eferent duct of the corresponding uterus. 

No bristles. 
The intestinal canal with numerous circumvolutions, 

but no spiral coil; it disembogues into a cloacum, from 
both sides of which issues a ramifying glandular apparatus. 

The central nervous chord smooth, destitute of nodes 
or ganglions. 

One ovary, protending along the nervous chord in 
the posterior half of' the perivisceral cavity. 

Two uteri, each with an eferent duct and funnel- 
shaped tube. 

The male as yet unobserved. 

Speciflc Character. 

Body Cylindrical, smooth, 120"" long, 20"" thick, 
repeatedly changing its form as it contracts and expands. 
Colour a lighter or darker gassy green. Buccal disk 
whitish-yellow ; the arcuate papillae on the ventral surface 
greenish, with whitish-yellow extremities. 

Saccosoinal vitreum, n. g. & n. sp. 
PI. VI, fig. 1-8. 

Body cucurbit-like in form ; the anterior, slender, pro- 
duced portion cylindrical, figs. 1 ; 2, a, 12 mm long, about 5 mm 
broad at the base, and 1.5 "" broad at the apex, which is pier- 
ced with the round and comparatively wide buccal aperture, 
figs. 1; 2, b, surrounded by a cutaneous ridge, from which 
prominent longitudinal folds protend downwardk into the 
cmophagus. A little posterior to the buccal aperture on 
the ventral surface, is seen a small papilla, with a mi- 
nute opening in the middle. 

The skin covering this cylindrical portion is opaque, 
thick, firm-textured, and rugose. The posterior portion of 
the body is almost globular, figs. 1; 2, c, 18"'" long and 
12-14"" broad. 

The skin is remarkably thin, and hyaline, giving 
to the numerous ,circumvolutions of the intes'tino the ap- 
pearance of being denuded ; only on the posterior, acuminate 
extremity, fig. 2, d,  pierced at the apex with the round 
anal opening, fig. 2, e, and on the anterior produced por- 
tion of the trunk, is the integument thick, firm-textured, 

1 and opaque. 

S & x x o c :  sack; &pa: body. 
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,Huden er, som tidligere angivet, opak, tyk og fast 
paa den forreste og bagerste Ende, imedens den paaLege- 
mets nssten kuglerunde Del er yderst tynd og glasklar; 
men overalt liar den omtrent samme llistologiske Bygning. 
Den daqnes af en tynd Cuticula, aer paa et  Tversnit af 
den tykke Hud vises sig s tsrkt  foldet, Fig. 5, a, og det 
paa en saadan Maade, at Folderne faa et guirlandeformigt 
Udseende, Fig. 5. 
wmcs Palasii efter Greeffs Angivelse 

Indenfor Cuticula er et Epitliellag af temmelig korte, 
klare Cylinderceller, Fig. 5, b, der stprde til et meget tyndt, 
hyalint Hindevsvslag, hvori spredte Bindevsvslegemer sees, 
Fig. 5, c, og livortil Muskelhuden er fsstet. Donne bestaa,r 
af Ringmuskler, Fig. 5, d, og Lsngdemuskler, Fig. 5, e. 

Lignende Folder findes ogsaa hosEclzi- ' 

. 
Ringmusklerne ligge som ssdvanligt yderst, nsrmest 

Bindevsvslaget, ere temmelig tykke og danne en sammen- 
hsngende Hud. * 

Lsngdemusklerne ere distinct adskilte, saa at hver 
Muskelbundt tager sit Udspring fra Mundringen og gaar 
bag til den Mare sEkformige Kropsdel, Fig. 3, a;  4, a, 
hvor det deler sig for at gaa over paa denne. Imellem liver 
Lsngdemuskel er e t  temmelig tykt Bindevsv, der holder 
Muskelbundterne sammen 2. llette gjslder nu .den forreste 
Kropsdel; hvor Huden er tyk og uigjennemsigtig ; men 
anderledes forllolder det sig paa den glasklare sskformige 
Del. Her vige Fibrene s tsrkt  fra liverandre, forgone sig 
OF: dnnne Anastomoses paa den Vis, at Grene fra Ring- 
musklerne, Fig. 6, a, tage e'n skraa Retning, 10be over 
Lzengdemusklerne, Fig. 6, b, og danne p a  stprrre Strsk- 
ninger ligesom et Skraamuskellag, Fig. .G, c, der ligger 
indenfor Lsngdemusklerne og s p e s  at tabe sig i tilstprdende 
Ringmuskelfibre. 

' Fra Lsngdemusklerne udsendes ligeledes Grene, og 
mange af disse anastomosere med Grene fra Ringmuslrlerne. 
Der dannes pas denne Maade et fuldkommen muskulprst 
Netvlcrk, Fig. 6, der indtager hele den kugledannede Ksops- 
del lige til den bagerste opake, fremstaaende Ende, livor 
Muskelfibrene atter ordne sig i to bestemte sammenhsn- 
gonde Eag ligesom paa den forreste Kropsdol, kun mod 
den Forskjel, at Langdemusklerne ikke som der ere distinkt 
adskilte, men dame  en sammenhmgende Hud. 

Imellem Muskelmaskerne paa Sskken og Cuticula 
sees at yderst tyndt, hyalint Bindevav, livori Kjerner, samt 
et tyndt Lag Epithelceller, hvilke ere Fortssttelser af 
Bindevsvs- og Epithellaget, som findes i den forreste, opake 
Kropshud. Da denne Hud, der danner Sskken, or over- 
ordentlig tynd som det fineste Silkepapir, og dertil fdd-  
stsndig glasklar, vas det ikke muligt, selv Fed stsrkmikro- 

R. breeff. Ueber den 'Bau und dio Entwickelung der Echiuren. 
43 Jahrgang, 3 Heft, pag. 343, Bcrlin Archiv f i i  Naturgeschichte. 

1877. 
* Hoe I%a~aseema Bavoiiii liar Greef paavist noget lignende. 

The skin is, we say, thick, firm-textured. and opacous 
on the anterior and posterior extremities, and on the well 
nigh globular portion of the body exceedingly thin, and 
translucent; but everywhere i t  has very nearly the same 
histological structuse. It consists of a thin cuticle, which. 
on making a transverse section of the thick integument, is 
found to bo prominently folded, fig. 5, a, the folds pre- 
senting a wreathed or bolted appearance, fig. 5. Similar 
folds occur, according to Greef, in Echiurus Palasii. 

Underneath the cuticle extends an epithelial layer of 
comparatively short, translucid, cylindric cells, fig. 5, b, 
adjoining an exceedingly thin, hyaline layer of connective 
tissue, webbed to the pusculas integument, and scattered 
throughout which are seen corpuscles of connective tissue, 
fig. 5, c. The muscular membrane is composed of annular 
muscles, fig. 5, d, and longitudinal muscles, fig. 5 ,  e. 

The annular muscles lie as usual outermost, nearest 
tho layer of connective tissue, are comparatively thick, and 
constitute a continuous integument. 

The longitudinal muscles are distinctly separate, each 
muscular fascicle issuing from the buccal ring, and pro- 
tending bltckwards to tlie hyaline sac-like portion of the 
body, figs. 3. a; 4, a, where they divide, branching across 
on to the latter. Between every pair of longitudinal inus- 
cles extends a comparatively thick connective tissue, 
banding together the musculas fascicles,2 i. e. on the ante- 
rior region of the body, which has the skin thick and 
opaque; with the hyaline sac-like portion the case is differ- 
ent. Here the fibres diverge ' very considerably, ramify, 
and anastomose, in such wise that branches from the 
annular muscles, fig. G, a, protending obliquely and inter- 
secting the longitudinal muscles, fig. 6, b, form an exten- 
sive oblique layer, fig. 6, c, lying underneath the long- 
itudinal muscles, and apparontly coalescing with the adja- 
cent annular fibres. 

Branches proceed, too, from the longitndind muscles, 
many of them anastomosing with branches from the annular 
muscles. Thus is produced a complete muscular network, 
fig. 6, extending over the whole of the globular portion of 
the body t6 .the posterior, opaque, projecting ' extremity, 
where they are again arranged in two d is t ih t  continuous 
layers, as on the anterior portion of tho body, with this 
difference, however, that tho longitudinal muscles are not 
distinctly separato, but constitute a continuous membrane. 

Between tlie niuscular meshes on the sac and the 
cuticle, is seen an exceedingly tllin, hyalino web of connective 
tissue, with nuclei scattered throughout it, and a thin layer of 
cellular epithelium, prolonged from the epithelial layer and 
the layer of connective tissue iq the anterior opaque skin of 
tlie body. The skin constituting tlie sac being thin as tis- 
sue-paper, and moreover pe'rfectly hyaline, i t  was impossible 

. 

It. Greeff. Ueber die Bau uiid die Ent\irickelung der Echiuren. 
4 3  Jnhrgang, 3 Heft, Dag. 843, Berlin 

Something siniilar to this Greef has observed in rhalasscim Ba- 

Archiv fur Naturgeschichte. 
1877. 

ronii. 
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skopisk Forstprrrelse (Gunlach Im. No. 7, Oc. 1) at iagt- 
tage nogensomhelst Organisation ; fprrst ved Farming af en 
Opl~jsning af Picrokarmin, differentserede de forskjellige 
Vav sig: Indenfor Muskelhuden er Peritonealovestrakket: 

Fordoielsestragten tager sin Begyndelse ved den runde 
Mundaabning, der er omgivet af en Vold, som vmentlig 
dames af Ringmusklerne, l i g .  3, b. 

Spiserprret er cylindrisk, Fig. 3, c, lidt videre ved 
Mundatriet, omtrent 8nm langt, og har en tyk, fast, Iivid- 
rsdlig Hud, der dames af de sadvanlige Lag, dog saaledes, 
a t  Muskelhuden, der bestaar af R ing  og Langdemuskler, 
er meget tyk; indenfor denne er e t  kjernerigt Bindevav, 
der danner listeformige Fremspring, som foranlediger de 
paa den indre Flade af Spiserprret langsgaaende Folder. 
Til dette Bindevav er Epithellaget fastet, som bestaar af 
temmelig lange Cylinderceller, hvoraf mange have foruden 
sin Kjerne et rigt kornet Indhold, og muligens fungere 
som Kjertler. 

Naar Spiseroret, der ved staerke Bindevavstraade er 
bundet til sropsvaggen, har naaet bag imod den glasklare 
Kropsdel, udvider det sig og danner en aflang Sak,  der 
ligeledes er s tark muskulprs og kan betragtes som eq Mave, 
Fig. 3, d, hvis Vagge blive tyndere, idet den g a r  over i 
Tarmen, Fig. 3, e, uden at der egentlig er nogen Indsner- 
ring. 

Tarmen bliver nu $mmelig smal, dreier sig mod 
Hprire, hvorfra den bprier sig og gaar til Venstre); paa denne 
Vei ere dens Vagge blevne alt tyndere og tyndere; men 
fra nu af gj0r den en Mangfoldighed af Slyngninger,' saa 
den ganske udfylder den glasklare, kugleformige Del, Fig. 
2, f; 3, f, paa samme Tid som dens Vagge blive saa tynde, 
at det ser ud som der ingen Tarm var. Naar den paa 
denne Vei har naaet den bagerste Del af Kropshulheden 
gaar den over i en kort Rectum, Fig. 3, g, der ender med 
sin tunde Analaabning paa Midten af den lidt fremstaaende 
koniske Bkdel ,  Fig. 2, e. , 

Endetarmens Vagge ere tykke og faste, omtrent som 
Spiserprrets, og dens ydre Flade e r  ved en Mangde temme- 
lig stzerke, tendinsseBaand bundet -vel til den glasklare 
Saks  indre Veg, som til den koniske Fremstaaenheds indre 
Flade, Fig. 3, h, imedens dens ydre Rand, der danner 
Anus, er omgiven af en s tark Sphincter. 

Muskelhuden paa Tarmen er, naax undtages Rectum, 
saerdeles tynd, og Muskelfibrene i begge Lag staa meget 
langt fra hverandro. Paa Rectum dorimod ere do tykke 
og sammenhangende. 

Tarmens indre Flade e i  bekladt med e t  lignende 
Epithel, som Spiserprrets, , kun staa Cylindercellerne lmgere 
fia hverandre; men ogsaa her h a d e  mange det fsromtalte 
kornede Indhold. 

Tarmen var ganske opfyldt af' Excrementer ; disse be- 
stode af Boli, der havde en elliptisk Form, og vare paa Midten 
saa tykke, ai en saadanBelus udfyldte ganske Tarmen, Fig. 3,7. 

to detect, even with a powerful microscope (Gunlaqh Im. 
No. 7, Oc. l), any structural appearance whatever ; not till 
a portion had been .tinted in a solution of picrocarmine, 
could the several species of tissue be observed. Underneath 
the muscular membrane extends the peritoneal tunic. 

Tlie alimentary canal originates at the round buccal 
aperture, which is encompassed by a ridge, chiefly consist- 
ing of annular muscles, fig. 3, b. 

The cesophagus is cylindrical, fig. 3, c, a trifle wider at 
the buccal atrium, about €imm long, and has a thick, firm- 
textured whitish-red skin, built up of the usual layers, the 
muscular integument, composed of annul? and longitudinal 
muscles, being however very thick, Underneath this integu- 
ment extends a layer of nucleal connective tissue, forming 
cornice-like projections, \;.hich give rise the longitudinal folds 
on the inner surface of the esophagus. To this connective 
membrane is webbed the epithelial layer, composed of com- 
paratively long cylindrical cells, many of which contain, ex- 
clusive of the nucleus, a' granulous substance, and possibly 
perform the function of glands. 

On the esophagus, which is webbed by strong filaments 
of connective tissue to the wall of the body, reaching back 
towards the liyaline portion of the latter, i t  expands, forming 
an oblong sac, also highly muscular, and which may be regarded 
as a. stomach, fig. 3, d, wit11 walls of diminished. thickness 
where i t  passes into the intestine, fig. 3, e, though there 
is no instriction. 

The intestine now becomes comparatively slender, 
swerves to the right, then makes. a bend, striking off to 
the left, its walls getting thinner and thinner; but i t  now 
commences a series of circumvolutions, entirely filling 
up the hyaline globular portion, figs. 2, J'; 3, f, and its 
walls become so thin, that it almost loses the appearance 
of an intestine. On thus reaching the posterior portion 
of the perivisceral cavity, i t  opens into a shortrectum, fig. 
3, g, terminating in the round anal aperture, which occu- 
pies the centre of the acuminate and slightly projecting 
posterior portion, fig. 2, e. 

The walls of the rectum are thick and firm-textured, 
much the same as those of the esophagus; and its outer sur- 
face is webbed by numbers of comparatively strong tendi- 
nous bands both to the inner wall of the hyaline sac and 
to the inner surface of the acuminate prominence, fig. 3, h, 

. whereas its outer margin, forming the anus, is surrounded 
by a powerful sphincter. 

The muscular integument of the intestine, excepting 
on the rectum, is exceedingly thin, and the muscular fibres 
in both layers lie far apart; on the rectum, they are thick ' 

and contiguous. 
Tlie inner surface of the intestine is invested with 

epithelium similar to the layer on the msophagus, saving that 
the cylindric cells are more dispersed; but here, too, many 
of them contained the above-mentioned granulated substance. 

The intestine was quite full of f w a l  boli, elliptic in 
form, and so thick in the middle that one bolus sufficed 
to fill out the intestine, figs. 3;  7. 
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Man kan gjprre sig et Begreb om hvor tynd Tarrnens 
Vaegge v u ,  naar vi sige, at det v a r  en Stund, vi troede 
der ingen Tarm var, da denne var lprsreven fra Rectum; 
inen at hele Dyrets Bagdel udgjorde en Sak  for Excre- 
menterne. Ved stark Loupe kunde man dog imeilelh hver 
Bolus se en florfin E n d e ,  der var Tarmvaggen. 

De  saeregent formede Excrementer dannes sandsynlig- 
vis idet * Foden passerer Spiserprrets bagre udvidede Del 
(Mayen); thi lige der hvor deline gaar over i den egentlige 
Tarm laa en Bolus, imedens der i Spiserprret kun var den 
lerholdige Sand, hvori fandtes en Mangde Foraniiniferer. 

Ceiitralnerrestr~ngen lprber som en fin gulhvid Traad, 
Fig. 4, b, langs den uigjennemsigtige forreste Kropsdels 
Midte, under Spiser~ret, og fralger dette til dets forreste 
Ende, hvor den slaar sig om Svalget 08 sandsynligvis dan- 
ner en Ring. Paa denne Vei afgiver den mange Sidegrene 
til Spisermet og Huden. 

Det  er ikke alene HudensMuskler, der forsynes med 
Grene, men mange af disse forlange sig igjennem Binde- 
vaevet ud i Epithelet lige under Cuticula, bvor de fine 
Ender dels tabe sig imellem Cylindercellerne, dels gaa over 
i aflange, naesten kprlleformige Legemer; der ere forsynede 
med en stor Kjerne, og som vel maa betragtes som Or- 
ganer, der staa i Fprlelsens Tjenestt, Fig. 5, f. 
peripheriske Nervegrene danne i deres Lab smaa ganglie- 
formige Knuder, som have en stor Kjerne omgivet af Proto- 
plasma, Fig. 5, g, og fra hvilke' udgaa snart en, mart flere 
Grene, der hyppig anastornosere med tilsvarende Grene fra 
andre Ganglier. 

Disse fine * 

n e t  er ikke lykkedes os, trods a1 anvendt Mprie, at 
forfprlge Centralnervestraengen lsngere bag i den glasklare 
Sak,  eller pa Tarmen, ihvorvel det er sandsynligt, at den 
l a g s  Sskkens indre Flade strakker sig bag imod Rectum. 

Kjprnsorganerne b e s h  hos vort Individ af Bggestok- 
ken og on Bggebeholder .(Uterus). Bggestokken ligger 
langs Centiialnervestiisngen, Fig. 4, c, 6g h e r  sin Begyn- 
delse st Par Millimeter bagenfor Xundaabningen, Den, 
dannes egentlig af onFold af dot Mosenterium, som bindor 
Svalget tilKropsvsggen og ender noget bagenfor den glas- 
klare Rropsdels Begyndelse. 

2Eggestokken er sammonsat af en stor Msngde nasten 
paereformigo Follikler, Fig. 8, der b e s b  af en Mar Mem- 
bran, Iivori sees Bindevsvslegemer, Fig. 8, a, og hvis indre 
FFlad.de er beklzdt med store Celler, Fig. 8, b. I den sma- 
lere Del af Follikelen sues  et  begyndende B g ,  omgivet 
Kgesom af en Krands Celler. Vi saa kun Antydninger til 
Bg i Folliklerne. 

Efter alt a t  dprmme foregaax Bggets  Udvikling paa 

It will give some idea of the extreme thinness of the 
intestinal walls, that we were actually in doubt a t  fh t  
whether 'there was an intestine (it had been detached from 
the rectum), conceiving the 'whole posterior portion of the 
animal to constitute a receptacle for the faeces. With a 
strong magnifier could be just distinguished between the 
boli a gauzy pellicle, - and this .was tlie wall of the 
intestine. 

Probably the peculiar form into which the faxes are 
moulded, may be traced to the passage of the food through 
the posterior distended portion of the esophagus(th8 stomach) ; 
for, esactly ' where that organ passes into the intestine lay 
a bolus, the contents of the mophagus consisting exclusively of 
argillaceous sand, in which were numbers of Foraminifera. 

The central nervous chord protends as a slender 
yellowish-white filament, fig. 4, b, dong the middle of the an- 
terior opaque portion of the body, underneath the cesoplngus, 
accompanying that organ to its anterior extremity, where I 

it winds round tlie gullet, forming probably a ring. On 
its course it sends off nuiuerous subsidiary branches to the 
esophagus and the skin. 

Not only is i t  the muscles of the skin that axe fur- 
nished with branches. - many of these offshoots, piercing 
tlie connective tissue, pass on into the epithelium, immediate- 
ly beneath the cuticle,. where their delicate extremities 
either coalesce with the cylindric cells, * or expand into 
elliptic, more or less clavate corpuscles, furnished with a 
large nucleus, and which may, we think, be regarded as 
organs subservient to tlie sense of touch, fig. 5, f. These 
slender peripherh nervous branches form on their course 
numerous ganglionous nodules, with a large nucleus embed- 
ded in protoplasma, fig. 5, g, and from which proceed one 
or' more branches, that frequently anastomose with corres- 
ponding branches from other ganglions. 

W e  have failed, notwithstanding a most careful mi- 
croscopic examination, to trace the central nervous chord 
farther back in tho hyaline sac1 or on the intestine, though 
i t  probably-passes along the inner surface of the sac to- 
wards the rectum. 

The generative organs consist in our speciinen of the 
.ovary and one uterus. The ovary protends dong the 
central nervous clioi*d, fig. 4, c, and takes its origin a 
millimetiw or two posterior to the buccal apeihre. It 
consists properly of a fold of tlie mesentery that wobs 
the gullet to the wall of tlie body, and terminates a little 
posterior to tlio commencement of the *hyaline portion of 
the body. 

The ovary is built up of large numbers of almost 
pyriform follicles, fig. 8, consisting of a translucent membrane, 
in which are soen corpuscles of' connective tissue, fig. 8, a, . 
and whose inner surface is covered with large colls, fig. 8, b. 
In the narrower portion of the follicle, was seen a rndi- 
nrentary egg, surrounded by a cincture, as i t  were, of cells. 
W e  saw none but incipient ova in the follicles. 

Judging from analogy, there is every reason to believe 

- 
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samlpe Maade, som den der er beskrevet af Vejdovsky' og 
senest af Spengel 2. 

Bggebeholderen, Uterus, er langstrakt, nssten sg- 
formig, noget fladtrykt, Fig. 4, d,  og indtager omtrent den 
nederste Halrdel af den forreste opake Kropsdels venstre 
Side. Den bestaar af en gjennemsigtig, temmelig fast Mem- 
bran, hvis udvendige Flade er beklsdt af Peritoneum; 
indenfor denne er e t  Bindevaevslag, hvortil Muskellaget, der 
udgjprr Trer- og Lsngdefibre, som krydse hverandre, er 
bundet. I Hulheden laa fuldt udviklede B g ,  to ved Siden 
af  hinanden, Fig. 4, e, saa at Bredden af Hulheden ind- 
tages af 4 B g ,  og det samlede Anta1 udgjorde. omtrent 25. 

Fra den nederste Del af Uterus' undre Flade tog 
Udfprrselsgangen sin Begyndelse, snoede sig korktrskker- 
formig langs den nsvnte Flade op til den forreste'Rand, 
forlod nuuterus  og lprb langs Spiserprrets venstre Side paa 
Bugsiden, Fig. 4, f, forti1 niod dettes forreste Ende, hvor 
den gjennemborerHuden og udmunder i den f0r beskrevne 
lille Fremstaaenhed, lidt bagenfor Mundaabningen. I Ud- 
fprrselsgangen saaes e t  Pa r  B g  n s r  Udgangen, Fig. 4, g. 

Fra den forreste Rand af Uterus, noget til Hprire, 
udgaar en kort, tyk Kanal, der bprier sig noget mod Bug- 
fladen over Centralnervestrsngen, hvor den udvider sig 
kragtformigt og former derved en temmelig vid Aabqing, 
som er Indgangen for de i Kropshulheden fri blevne B g ,  
der igjennem den fprres ned i Uterus. 

Bggene i Uterus vare fuldt udviklede; de bestod af * 

en enkelt, temmelig tyk Membram. Blommen, der havde 
sin Kimblsre og Kimplet, var grpmlig, og Kornene lignede 
meget Chlorophylkorn. Saavel Uterus, som dens begge 
Kanaler vare ved fine Bindevsvstraade bundne til den 
indre Kropsvsg, og kun Tragten var frit flotterende. 

Farven. 

Den forreste, uigjennemsigtige Kropsdel er h i d ,  spil- 
lende lidt i det Bleg-rosenrprde. Den sskformige, glasklafe 
Del er farvefri; men den bagerste, koniske Endespids e r .  
hvid, som den forreste Del. . 

Kun et Exemplar p a  Station 40. 

Slsegtskarakter. 

Legemet kolbeformigt. Den forreste Del cylindrisk, 
uigjennemsigtig, med en rund Mundaabning pas den fri 

Vejdovsky, F. Ueber die Eibi!dung und die Miinnchen von 
30 Band, pag. 487. Leip- 

Spengel, J. W. Beitriige zur Kenntniss der Gephyreen. N i t  
1 Band, 3 Heft, 

Bonellia vin'dis. 
zig 1878. 

theilungen aus der Zoologischen Station zu Neapel. 
peg. 357. Leipzig 1879. 

Zeitschrift f. w. Zoologie. 
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that the egg develops in the manner described by Vejdov- 
sky,' and latest by Spengel.' 

The ovarian pouch (uterus) is elongate, well nigh 
oval, slightly depressed, fig. 4, d ,  and occupies about the 
lawer half of the left side of the anterior opaque portion 
of the body. It consists of a translucent, comparatively 
firm-textured membrane. the outer surface of which is in- 
vested with peritoneum; underneath the latter extends a 
layer of connective tissue, to which is webbed the muscular 
layer, composed of transverse and longitudinal intersecting 
fibres. I n  the cavity lay fully developed ova, two side by 
side, fig. 4; e, 4 eggs abreast corresponding to the width 
of the cavity; the total number amounted to about 25. 

From the inferior portion of the under surface of 
the uterus issues the genital duct; it winds spirally along 
the said surface up to the anterior margin, then diverges 
from the uterus, pi-otending along the left side of the 
esophagus, on the ventral surface, fig. 4, f', towards 
the anterior extremity of that organ, where it perforates 
the integument, disemboguing a little posterior to the buc- 
cal aperture into the small prominence described above. I n  
the genital duct were seen two eggs near the outlet, fig. 4,g. 

From the anterior margin of the uterus, a little 
to the right, issues a short. thick canal, which makes a 
slight bend across the central nervous chord in the di- 
rection of the ventral surface, where it expands, forming a 
comparatively wide, funnel-shaped opening, through which 
the eggs pass from the perivisceral cavity down into, the 
uterus. 

They con- 
sisted of a single, comparatively thick membrane. The 
yolk, furnished with a germinal vesicle and a germinal 
speck, was of a greenish hue; the granules bore a close 
resemblance to thoso in Chloroplayl. Both the uteri and 
its two canals wero webbed to the wall of the body by 
slender filaments of connective tissue ; the funnel alone 
floated free. 

The ova in the uterus were all mature. 

Colour. 

The anterior opaque portion of the body\ white, shot 
with a faint tinge of pale rosy red. The sac-like, hyaline 
portion colourless ; but the posterior conical apex is, like 
the anterior part, white. 

One specimen only: at Station 40. 

Generic Charaoter. 

Body cucurbiblike in form. The jmterior portion 
cylindric, opaque, with a round buccal opening at, the free 

l Vejdovsky, E'. Ueber die Eibildung und die Miinnchen von 
Zeitschrift f. w. Zoologie. 30 Band, pag. 4R7. Leip- 

Spengel, J. \V. Beitriige zur Kenntniss der Gephyreen. Mit- 
1 Band, 3 Heft, 

BoneUia vin'dic. 
zig 1878. 

theilungen aus der Zoologischen Station zu Neapel. 
pag. 357. Leipzig 1879. 
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Ende. Den bagerste Del, optagende hele Tarmkanalen, 
nasten kuglerund, glasklar, endende i en opak Conus, paa 
hvis Spids Anus. Bggestokken i den forreste Del af 
Kropshuheden. Ingen Brarster. 

Artskarakter. 

Kroppens forreste, cylindriske, opake Del 1 2 m m  lang ; 
den bagerste glasklare, kugleformige Del 18mm lang, 12 til 
14mm bred. Farven er hvid paa den .forreste Kropsdel, 
spillinde lidt i det Bleprade, og paa den koniske Ende, 
imedens den kuglerunde, glasklare Del er farvefri. 

Ogsaa her ere vi i det beklagelige Tilfaelde at inaatte 
gjrare Undskyldning for den mindre fuldstzendige Beskrivelse, 
vi have leveret; tlii kun et  enltelt Exemplar stod til vor 
Tjeneste, og de Dgret baade er lidet og paa Grund af 
dets Zarthed yderst vanskeligt , at  bohandle, have de anato- 
misk-histologiske Undersragelser varet meget mprisommelige, 
saa ufuldkomne de end ere blevne. Men Saccosma vitwwn 
er j o  i sin Form en' saa markelig Gephyre, at vi ikke 
kunne undlade at beskrive den; og det eneste Exemplar er 
derfor saagodtsom ganske ofrot paa Videnskabens Alter. 

. 

Vi have henfprrt dette hoist msrkelige Dyr til Pami- 
lien Bonellidce, ihvorvel dot i flere Henseender afvige der- 
fra; men naar vi ikke vilde dame  en ny Familie for det, 
hvortil vi  for Tiden ingen tilstrskkelig Grund Gnder, 
m a t t e  vi blive staaende ved den xavnte  Familie, hvortil 
dot mest nsrmer sig. 

Epithetosomal norvegicum, n. g. & sp. 
Tab. VI, Fig. !&1L 

Kroppen,er cylindrisk, 12"" lang, 2 m m  bred med en 
lidt tykkere afrundet Forende, Fig. 9, a, hvor6.a udgaar 
et Appendix (Snabel), der danner et hult halvgjennemsig- 
ti& Ror, Fig. 9, b, som er 3 0 m m  langt, omtrent lmm tykt 
ved Grunden og 0 , 8 m m  i den 6vrige Lsngde, indtil den 
yderste Spids, der OS lidt tyndere, og hvori Raret ender 
blindt. 

Kroppen smdner successivt af mod den bagerste Ende, 
der er konisk afiundet, og pant hvis Spids findes den runde 
Analaabning. 

Strax bagenfor Snabelens Grunddel findes p a  hver 
Side af Kroppen en Spalte, .Fig.. 13, a, der or omtrent 
2 . 5 m m  lang, hax en lidt krum Retning, saa at den forreste 
&de, der er den smaleste, bsier noget af mod Rygsiden; 

' E X ~ C T O Y  = Tilhsng; oiiya = Legemc. 

extremity. Tho posterior portion, containing the whole of 
the intestinal canal, almost globular, hyaline, terminating 
in an opaque conus, at the apex of which is the anal 
aperture. The ovary in the anterior portion of the peri- 
visceral cavity. No bristles. 

Specific Charaoter. 

Tlie anterior cylindric opaque portion of the body 
12"" long; the posterior, hyaline, globular portion 18mm 
long, 1 ~ - - 1 4 ~ ~  broad. Colour white, shot with pale Md, 
on the anterior portion of' the body and on the conical 
apex ; the globular, hyaline portion colourless. 

Of this genus, too, our description is in some respects 
we regret to say, confessedly incomplete, referring as it 
does to a single specimen, the only one yet obtained. Be- 
sides, the small size and delicate organisation of the animal 
necessitating the greatest c&e in handling, its anatomical- 
histological investigation, however incomplete, has proved a ' 

toilsome and perplexing task. Rut Saccosonzu vitreum is 
in form and structure a Gephyrean so truly remarkable, 
that we could not resist the call to describe i t ;  and a 
unique specimen of a new genus has, we may say, been 
sacrificed to the paramount claims of Science. 
. W e  have referred this veyy curious animal to the 

family BodlidQ, - with which, though differing from it 
in many important points, Saccosoma has most in common 
- since we are not at present prepared with conclusive 
reasons warranting the establishment of a new family for 
its reception. 

Epithetosomal norvegicum, n. g. & sp. 
P1. VI, figs. 9-19. 

. Trunk cylindrical, 12mm long, 2mm broad, with a some- 
what thicker rounded anterior extremity, fig. 9, a, 'from 
which protends an appendix (the proboscis), constituting a 
hollow, semi-translucent tube,. fig. 9, b, 30mm long andabout 
111 thick a t  the base; elsewhere 0 . 8 m w  throughout its 
length to the extreme point, which is a trifle slenderer, 
and in which the tube teriniuatos cecally. 

The trunk gradually narrows towards its posterior 
extremity, which is conically rounded, and pierced at the 
point with the round anal opening. 

Immeciiately posterior to the basal portion of the 
proboscis, on either side of the trunk, is seen a cleft or 
&sure, fig. 13, a, about 2.Smm in length, and solnewhat 
arcuate, the anterior extremity, which is narrower than tho 

c x l h r o v  : appondago ; ow'ya: body. 
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den har temmelig tykke Lsber ,  som ligge nssten til hin- 
anden, uden ganske a t  slutte sig sammen. 

I Bunden af denne Spalte syntes der a t  vs re  flere 
fine Aabninger, men som paa Grund af DyretsOpbevaring 
i Spiritus vare saa sammentrukne, a t  de ikke med.Bestemtr 
hed kunde sees, selv med staerk Loupe. 

Bagenfor Tilhsngets Grund p a  Bugfladen iagttoges 
den runde MundaabniFg, Fig. 13, b, der er s t s rk t  foldet, 
og *lidt til Siden af Mundaabningen, noget bagenfor denne, 
sees en yderst lille, rund Aabning. 

Ruden er  tyk, temmelig fast og ganske uidennemsig- 
tig paa Kroppen, imedens den paa Snabelen er noget tyn- 
dere og gjennemsigtig. Den dannes af en Cuticula, Fig. 
14, a, der er glasklar, uden Stribning og meget tynd paa 
Kroppen, saa at den endog er vanskelig at iagttage uden 
ved meget s t s rk  Forstprrrelse; paa Snabelen er den derimod 
meget tykkere, Fig. 15;a. 

Indenfor Cuticula er Epithelet, som dannes af et Lag 
Cylinderceller, der hare en bleg, gulgrprn Farve, ere 0.060 mm 

lange, 0.008mm brede red deres Grunddel. De. blive sma- 
lere jo mere .de nsrme sig Overhuden og faa her Udseende 
af en Rskke  Orgelpiber, Fig. 14, b. 15, b. 

TXsse lange Cylinderceller have teminelig tykke Vsgge, 
ere forsynede med en stor mprrkere Kjerne og et  noget 
lysere Kjernelegeme, hvilke ere omgivne af e t  finkornet 
Protoplasma. 

Umiddelbart til dette Epithellag starder den egentlige 
Cutis, der udgjprr et tykt, hyalint Bindevsvslag, hvori findes ' 

en a n g d e  noget forskjelligt formede Bindersvslegemer. 
Fig. 14, c ;  15, c. 

Indenfor Bindevaxslaget er Muskelhuden, der dannes 
af 3 Lag:  det ydre, circulere Lag (Ringmuskleime), som 
er temmelig bredt med.starke, taet i hinanden liggende 
Muskelfibre, som ere sammenbundne med Bjndenev. Fig. 
14, d ;  det midterste Lag (Lsngdemusklerne), der ere bve- 
dere end de ydre Ringmuskler, Fig. 14, e, og hvis Fibre 
ere tykkere, og det indre Ringmuskellag, som er yderst 
smalt, 06 hvis Fibre ere meget tyndere end de to fore- 
gaaendes, Fig. 14, J Det indre Ringmuskellag er bekbdt  
af Peritoneum. der har e t  Epithelovertrsk; om dette er 
flimrehde, livilket er sandsynligt, kunne vi ikke afgjrare. 

Paa Snabelen ere Cylindercellerne noget kortere, og 
her ligge Fibrene i Muskellagene sm langt fra hreraiidre, 
at Muskelliuden er tydelig gittret. 

Paa den indre Flade af Huden, just paa det Sted, 
der svarer til den tidligere beskrevne Spalte paa hver Side 
af den folreste Krapsende, sees en Rzkke runde Aabnin- 
ger (vi hlte 4 paa hver Side), hrilke rare omgivne gf en 
rund Vold, der dannede ligesom en Sphincter om Aabnin- 
gen, som f0rte ind til Spaltens Bund, Fig. 11, a. 12, a. 
.Her er e t  Slags Respirationsapparat, hvorved Sprvandet 

posterior, slightly inclining towards the dorsal surface ; i t  
has comparatively thick edges, near together, but not con- 
tiguous. 

The bottom of this fissured opening was apparently 
pierced with divers minute apertures, which, howover, had 
become so shrunk, and contracted (the specimen was pre- 
served in spirits) tliat even under a powerful lens they 
could not be plainly distinguished. 

Posterior to the base of the appendix, on the ventral 
surface, is seen the round buccal apesture, fig. 13, b, pro- 
minently folded; and a little aside of, and posterior to, the 
buccal aperture, occurs an exceedingly minute circular 
opening. 

The skin is thick, comparatively firm-textured, and 
quite opaque on Uie trunk; on the proboscis, it is some- 
what thinner and translucent. It consists of a cuticle, fig. 14, 
'a, which is hyaline, without stria, and' on the trunk exceed- 
ingly thin, so thin indeed as to be with difficulty disting- 
uished even under a strong magnifier; on the proboscis, it 
is much thicker, fig. 15, a. 

Underneath the cuticle extends the epithelium, con- 
sisting of a layer of cylindric cells, in colour a pale yellow- 
ish-peen, O.OGOmm long and 0.008 mm broad at the base ; they 
become gradually narrower the nearer they approa.ch the 
cuticle, where they closely resemble a row of organ-pipes, 
figs. 14, b ;  15, b, 

These long cylindric cells have thickish walls, are 
furnished with a large, dark-coloured nucleus, a.nd a some- 
what lighter nucleolus, both surrounded by finely granulated 
proto plasma. 

Immediately adjoining this epithelial layer, extends 
the true cutis, consisting of a thick hyaline layer of con- 
nective tissue, throu~hout  which corpuscles of connective 

Underneiith the layer of connective tisspe extends the 
muscular integument, composed of 3 layers: an outer cir- 
cular layer (tlie annular muscles), comparatively broad, 
wit11 strong, closely disposed inuscular fibres, webbed together 
by connective tissue, fig. 14, d;  a medial layer (tlie long- 
itudinal muscles), broader than tlie outer annplar muscles, 
fig. 14, e, and with thicker fibres; and the inner annular 
layer, which is exceedingly narrow, and with much slender- 
e r  fibres than the two foregoing layers, fig. '14, f. The 
inher annular layer is invested with peritoneum, liaving a 
thin epithelial tunic, but wlietlier vibratile - which is pro- 
bable - or without cilia,. we could not determine. 

On the proboscis, the cylindrical cells are somewlint 
shorter, and here the fibres of the muscular layer lie so 
far apart as to give the integument a distinct tessellated 
appearance. 

On the inner surface of tlie skin, extending along 
either side of the anterior extremity of the body, inside 
the fore-mentioned fissure, are seen a series of roundopen- 
ings (we counted 4 on each side), surrounded by a circular 
ridge, constituting a kind of spliinctor round the opening, 
which leads down to the bottom of tlie fissure, figs. 11., a; 
12, a. Here (at the bottom of the fissure) is placed a 

.tissue are abundantly dispersed, figs. 14, c; 15, c. 
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* korresponderer nied Kropshulheden ; thi aabenbah knn 
Spalten udride og sainmentrskke sine Lzber, alt eftersom 
Stramningen skal gaa ind eller ud. - en Oi*ganisatio'nl der 
er ganske fremmed for Gepliyieerne. 

Mundaabuingen er onigivet af en muskulm Vold. 

* sin indre Flade sterke Laengdefolder, som rage temmelig 
Hvor Spiseioret gaar over i Tar- 

'men er en Indsnming, Fig. 11, c, .son danner ligesom en 

Tarnien, Fig. 10. 11, er meget vid og indtager en 
stor Del af Kropshullieden; den .har en lige Retning bag 

.mod Kroppens bageiste Ende, hvor den danner en yderst 
kort Rectum med en rund Analaabning. Dkn 'er i hele 
sin Lsngde paa Bugfladen og Siderne til henimod et  Par 
Millimeter fra Analaabningen forsynet med en Msngde 
brede ringformige FQlder,, Fig. 10, a; 11, d, der rage langt 
ind i Tarmeus Lumen. 

Spisererret er ointrent 2 . S m m  langt, Fig. 11, b, og liar paa e 

l k g t  ind i Hulheden. 

Ring paa den indre Flade, . ,  

Tarmens Rygilade derimod; er glat og har pa den' 
'udrendige Side et steTkt muskulprst B&d*; Fig. 11, e, der 
ved en Msngde Bindevevs- og Muskeltraade e r  naie .b$ndet 
til Kropshulhedens Rygflade, saa at der 'iqtet Mellemrum 
findes imellbm .denne Og Taymen. Det indre Epithel, der 
beklede: Tarmen og dens Folder, dames af temmelig store 
Cylind$rceller, der - forudkn Kjerne '08 Kjernelegeme - 
indeliolder ' et koriiet Protoplasma, 'Fig. 14, 9; mange af 
disse Celler ere 'meget store og haie en temmelig bred 

' Grunddel, og kunne muligens tjene som Afsondringsorgaher ; 
foqmigt er Tarmens 'hisbologiske Bigning som lios Gephy- 
reerne i. Almindelighed, ' 

. 

. 
Spiseroret var temmelig fast bundet til  Kropsvsggen 

ved ' mange muskulase Baand, hvoraf enkelte vare meget 
lnnge; Tarinens Bugfiade var* ved. et starkt Mesenterium 
fsstet til Kropsvkggen. . . 

'Der var ingeii af de buskede Organer ved Rectum, 
som findes hos Boiaellja; Thalmsenza, EchiuW og Hamingia. 

.Hrsd vi kuniie ineddele om Kervesystemet er desto- . 
* yaerre meget ' vfuldkomment ; thi Dyrenes slette Konserva- 

tion hw gjort dot umuligt at kunne forfalge det i sin Hel- 
lied; ved H j d p  af endel Tvehnit have vi dog'kunnet ud- 
re+ noget. * 

Nervestroehgen fpllger langs Bugfladen ved. Siden af 
Tarmmesenteriet og iiiiellem Tarmvmoggen log Kropsreggens 
indye. Ringmuskellag, fra Anus til den forreste Del af 

, Spisermet, Den or ikke indosluttet i noget Kar ;  men ' i 
dens Centrum er et Lumen, 'Fig, 14,"1$, liyori vistnok cir- 
culerer en Vedske og kan betragtes som et Centralkai-. ' 
Et saadant liar ogsaj Greeff ijgttaget 110s Ec?ziz& Pu- 
'las'si1. , 

. 

. 

, l' UJeber deli Bau und die Entwickelung der EchictLs von K:Qreeff. 
Aus deii Sitzuiigsberichteii der Qeaellschaft zur Bcforderung der ge- 
sammten Natunvissenschaften zur Marburg, No. 2, Februar 1874. 

Den iiorske Nordliavsexpedftioxi. Daniolssey 'og Koren: Glephyrea. 
. 

kind of respiratory apparatus, through which ihe sea-water 
is made to communicate mitli the. perivisceral cavity; for 

' the labia. of the fissure .Can evidently expand and contfact, 
for the 'admission and expulsion of' the circulating fluid; 
- t~ pecuiiarity' 'of organisation 'altogether alien to the 
Qephyrea. ' 

The buccal aperture is ' surrounded by a muscuim 
. ridge. The gullet, ab.out 2.5"'" long,. fig. 11, 4, exhibits 
' oh its inner surface firominent longitudinj! folds, extending 

comparatively far down into t lk  cavity. Where the cesopha- 
gus,passes into. the intestine, is s i in  an instriction, fig. 11, 
C, forming, ai it were, a ring on 'the inner surface. 

The intestine, figs. 10;  11, is exceedingly wide, OCCU- 

pying a considerable portion of the perivisceral cavity; it 
protends almost straight back towards the posterior extrem- 
ity of the body, where i t  operis into an exceedingly short 
fectum, with a round a n d  opening.. .It is furnished through- 
o u i  its entire length o p  the ventral surface, and on the 
sides, t o  within. a millinhtre or two from the a n d  opening, ' 
with numerous broad annulary folds, figs. 10, a; 11, d, 
projecting far down into the lumen of t4e .intestine. 

Tlie 'dorsal surface of the intestine, on the other hand, 
is smooth, and furnished on the outer surface with an ex- 
ceedingly muscular ban& fii. 11, e, closely 'webbed by ' 

numbers of membranous and muscular filaments .to the dor- 
sal surface of the perivisceral cavityJ no 'space being left 
between the iatter. and the intestine. The inner epithelium, 
investing the intestine and its folds, is..composed of ' com- 
p a r a t i d y  large cylindrical cells, which, exclusive of a nu- 
cleus and a nucleolus, contain 'Ogranulous protoplasma, ' 

fig. '14, 9; many of these cells b e  oxceedingly large, .with 
.a brosdisli base; they perform,. possibly, the office of secre- 
tory organs;, for the rest, tlie liistdogical structure of the 
intestine is that usually distinguishing the Qephyrea, . 

The mophagus 'UTI,$ strongly webbed to the wall 
of the .body by nuinerous muscular bands, some of them 
remarkably long. The ventral surface of. the intestilio JVS 

attached to  tlie wall of the body by a strong mesentery. 
No'tr-ace of the bunchy organs observed on either side of . 

tlie rectum in Bonellia, Thaihssma, Echiurus, and Aawiingia: 
Unfortunately; we haie but little to record 'of 'the 

nervous system ; for owing to the bad state of the ' specimens 
it could not possibly be traced throughout; a few transverse 
sections enabled 'us however to  . obsorre some of its cha- 
racteristics. 

The nervous chord runs ' along the ventral surface: 
sccompsnying the intestinal .mesentery between the wail of 
'tlw iiitostine.hnh tlio inner aniiular inuscdm layer in tile 
wall of the body, from tlie anus to the' anterior p b t  of 
tly esophagus, .It is not enclosod in any 'vessel; but in its 
centre there is a lumen, fig. 14,' h, no 'doubt containing a 
circulating fluid, and this may be *regmded ai a central 
vessel. . 'Greef observed a similar vessel in Echiic.ius 'Palassi.1 

'. 1Jeber deli Bhu uiid die 'Entwickelung der h'rhicnus roil R. Greef. 
Aus deii Sitzbgsberichten der Gesellschaft zur' Befiirderung der ge- 
samniteii Naturivissenschafteii zu Narburg, No. 2, Februar 1874. 

. .  

. ' 

' 

-- 

e 

. .  . 
. G  
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Centrdnervestrsngon bestaar af en tyk muskulas Skede, 
Fig. 14, i, indenfor hvilken 'den egentlige Xerveinasse .er, 
s~m'.dannes' af et ydre cellulsst Lag, Fig. .14, .IC,. som ef ' 

det bredeste, og et indre fibrillsrt,' Fig.' 14, I, der ligesom 
omgiveP Centralkarret. Imellem ' Cellerne og Fibrillerne er ' 
e t ,  fint BindevFv',' der kitter Elementerne sammen og som 
udgaa.r fra Skedens indie Flade. Paa den forreste Del af 
Spisereret, tabte Nervestrsngep sig i ramolleret Vev, saa , 

vi ikke kunne afgjarre, hvorvidt den' danner .nogen Svslg- 
ring; 'hvilket'dog er det sadsynligste; thi i Snabelen for; 
lsnger den. sig ikke, 2. .det have vi overbevist os om b a d e  
ved Tver: og Fladesnit. ' 

Hvad' ~lodkarsystemet a n g m ,  saa kunne vi . lntet 
derom meddele, da .vi ikke have fundet'Spor dertil paa 
Grund . af dell slette Konservation. 
. ' Langs den forreste Halvdel af Tarmens Bugflade'og 

bun'det til Mesenteriet . siaes et  baandformigt, langstrakt 
Organ, der. syntes at' vs re  dannet af sskformige Udbugt- 
nillger, og hvori kunde iagttages Cellegupper, der tydede 
hen paa en begyndende Bgdannelse. Vi an'kge dette Or- 
gan for en Bggestok. 

Paa h'eil'e Side af Tarmen i Kropshulhedens forreste 
Del fandtes e t  langt, nssteq. cylindrisk Organ, hvis forreste. 
.noget smalere Del var fsstet til Bugen; og Tilheftnihgs- 
stedet svzqede til det S'ted, hvor der udv'endig paa Kroppen 
saaes ' den farrbeskrevne Aabning. 

' .  
Lige ved Tilheftningsstedet paa Organets undre F h d e  

saaes ,en Forlaagelse, der sandsynligvis var  den tragtformige 
Aabning for Bggebeholderen, som vi antage dette Organ 
for at vsre ;  men da .vi nsrmere vilde undersprge denne 
Forlsngelse, viste det sig at Vsvet  iar saa ramolleret, at' 
'vi ikke vove med'sikkerhed at ahtage den for Tragten. . Dot laigstrakte Organ, Fig. 11, fj havde en afrundet , 

fri Ende; men v+r forresten bundet til Kropsveggen. ved 
flere fine Bindevsvstraade. Vi fandt inkt Indhold i dette 

, Organ. Vsggene vare muskulase, men sammenfaldne, og 
gik let i Stykker ved Bererelse. 
. Kropsvzedsken var kun .at iagttage i Snabelen, og den 
indeholdt en Mzengde naesten skiveformige Celler, der havde 
en svag brungul Farve. 

. .  

Farven. 

Legemet er olivengrsnt, .,Snabelen bleg grenlig, nae- 

Findested Station .190; kun to Exemplarer. 
sten Mar. . 

, 

The central nervous chord consists' of. a thick mus- 
cular sheath, fig. 14, i, underneath wliicli, lies the true 
nervous substance, consisting of an outer cellular layer, fig. 

: 14, I;, comparatively broad, and of an inner fibrillous layer, 
fig. 14. 4, surrounding, as i t  were, the central vessel. 
Between the cells and the fibrils extends a layer of delicate 
connective tissue, uniting the several elements, and which 
issues from the inner surface af the sheath. On the an- 
terior portion of the espphagus the nervous chord was lost' 
in a layer of disintegrated tissue. and we could not therefore 
determine whether i t  forms an pharyngeal ring, which, * 
however, it most probably does; for i t  is not produced into 
the proboscis; of this we are assui-ed from a careful ex- 
amination both of transverse and longitudinal sections. 

As regards the citculatory System (blood vessels) we 
have nothing 'whatever. to communicate, not having found so 
much as a trace thereof in the badly preserved specimens. 

Along tbe anterior. half of the ventral surface of the 
intestine, and webbed to the mesentery, was seen'a riband- 
shaped, elongate organ, consisting apparently of a series of 
Sac-like dilatations, and in which groups of cells could. be 
distinguished having the appearance of developping ova. 
we regard this organ as an ovary. 

.On the right side of the intestine in tbe anterior por- 
tion of the perivisceral cavity, protended a long, almost 
cylindrical organ. with its anterior, somewhat slenderer, part 
webbed to the b'elly., the line of attachment corresponding 
to  the place on the outer surface of the body in which was 
seen the fore-described opening. 

Close to the line of attachment on'  the inner surface 
of the organ, was an elongated prolation, most probably the 
funnel-shaped opening to the uterine pouch, which we take 
the said organ to be; but on proceeding to a closer ex- 
amination, the tissue prove'd so coinpletelj disintegrated 
that we dare not regard it as the funnel. 

The elongate organ, fig. 11, J; had a rounded free 
extremity, but was webbed 'to the wall of the body by 
numerous delicate filaments of connective tissue. This I&- 
gan we found to be void of contents. The walls were . 
muscular, but had fallen in, and crumbled to the touch. , 

The perivisceral fluid was observed in the proboscis 
only, and .it contained numbers of almost discoid cells, 
pale brownish-yellow in colour. 

* 

1 .  . 
Colour. 

The body olive-pen: , The proboscis pale-green, and 

Taken .at Station 190 : two specimens. 
almost hyaline. 

* 
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Fam. Epithetosomatidae, Dan. & .Kor; 

. ' Legemet forsynet med et cylindrisk, liult, medKrops- 
. hulheden korresponderende Rsr. Bagenfor dette, paa liver 

'Side af Kroppens Forende, en Spalte, i, Bunden .forsynet 
ined Aabninger. Ingen Bprrster. . 

Slaegtskarakter. 

' . . Legemet cylindrisk, paa dets forreste Ende forsynet 
med et lan& ikke retractilt, rprrformigt Tilhsng (Snabel). 
Bagenfor. dette, p'aa Bugsiden, den. runde Qhndaabning. 
Paa h b r  Side ?f den forreste Kropsende en Spalte, der i 
Bunden er . forsynet med flere Aabninger. Ingen. Anal- 
appendices. ' Anus i Kroppens bagerste Ende.. 

' 

Artskarakter. ' 

.Kroppen cylindrisk, 18."' lang, 2""' bred. Uet. r0r- 
formige Tilliieng 21/2 Gang saa langt som Kroppen. Tar- 
men lige, .staxkt foldet. . Farven paa Kroppen olivengrprn,, 

Den Beskrivelse vi her have leveret er jo i mange' 
Punkter yderst ufuldkommen,; tlii det Materiale, der har 
staaet.'til vor Disposition, har baade veret ' ringe - kun. 
to Exe,mplaxer - og slet'konserveret. , Ved et Uheld vare 
de blevne opbevarede paa et saa lidet Glas, ' at  Spiritus-' 

paa Snabelen bleg grprnlig. . . .  

. indholdet ikke Var tilstr&kelig til en ' god Konservation. , 

. .. . 
, .  . # 

. , Det var i s m  de '  indre Organer, der, havde lidt, og 
j e t  i 'den. Grad, a t  Vsvene for en stor Del vase ramollerede. 
Men da det her omhandlede Dyr ef te r 'wr  Formening i 
flere Henseender liar 'stor Interesse for Vidensliiben, fandt 
.vi det rigtigt a t  offentliggjprre vore Undersprgelser, saa ufuld- 
stendige, de end ere, i Ha& om, at n&* Opmsrksomheden 
ingang yar vakt, vilde' det senere lykk'es Forskere at er- 
hold6 et bedre' og rigere Materiale, hvorped Iagttagelserne 
ikke. ale& kunde optages.paany, men at ogsaa derved de i, 
vor Beskrivelse muligens indlprbne Feil kunne berigtiges .og 
Manglerne udfyldes. . .  

: . .  
Det vi1 vsre indlysende i f  vor Beskrivelse, at 'vort 

' nye Dyr ikke kan henfores til nogeii af de af Gephyreerne 
hidtil bekjendte Familier eller Sligter. Dot afviger paa 
s a  mangeMaader fra disse, og ikke mindst derved, a t  det 

', har Spalter, der 'mbno Forbindelsen mellem Splvandet og 
Kropsvsdsken, at v i  et Oieblik v a r  i Tvivl om, hvorvidt 
vi ha;,de. med en Gephyre.,at gjprre, - en Tvivl, der dog 

, snart hsvedes ved den .Eundskab, vi erhddt  om Dyrets 
Organisation. Denne tilhorer overveiend; Qephyreernes. 
D e  nmnte  Aandespalter ? ere jo ganske eiendommelige og frem- 
mede for denne Klasse af Dyr, ' og har heppe noget halogon.. 

' Vi have saaledis ikke alene opstillot en ny Slaegt for 
det; . men vi have endog fundet det npldvendigt at grunde 
en ny Familie, hvortil Slsgten kan henfprres. ' 

. 

Fam. Epithetosomatidae, Dan. & Kor; 

Body furnished with a cylindrical, hollow tub& com- 
municating .with d e  perivisceral cavity. . Posterior to this 
tube, on either side of the anterior extremity .of the trunk, 

No 
bristles. 

. 

' a cleft, .or, fissure, the' bottom pierced with apertures. 

. .  
' 'Geqerio Charadter. ' , 

Body cylindric, furnished at .the anterior extremity 
with a long,' non-retractile, tubiform appdndix (proboscis). 
Posterior to the appendix, ,on the ventral surface: the round 
buccal opening. On either side of the .anterior extremity of 
the trunk, a cleft, or fissure, the bottom pierced with several 
apertures. No anal appendices. The anus .on the posterior 
extremity .of the trunk. , 

Speoi50 Cherauter. , 

. Trunk cylindric, 12mfi8'long, 2'""' in .diameter.' The 
tubiform appendix 2112 timus the length of the trunk.' The 
intestine straight, with prominent folds. Color& of trunk 

' olive-greeli ; of proboscis pale-peen. 
The descripti0.n we liave here ventured to give is in 

many rospects very incomplete, the materials from which 
it has'been furnished liaving been not only scanty, but -, 

a far greater drawback - also defective: two examples in. 
a bad state' of preservation. Unfortunately, 'the glass jar 
in which the specimens ;had to be brought hbme, I&' so. 
small, that .the quantity of spirits w k  insufficient, for 'per- 
fect preservation. 

The internal organs, had suffered m'ost, to that extent 
indee'd, ' that the greater part of the delicate tissue was 
.found to have become more or less disintegrated. But, as 
this rare animal ,will! we opine, prove of great scientifio 
interest, we feel n o  he$tation ig publishing the results of 
ou. investigation, however meagre arid incomplete, 'hoping 
that, when attention shall have been- once aroused, eoolo- . 
gists may at some future period succeed i,n obtaining more, .  
extensive and bettw materials, wherewith, could be resumed 
the. observations .proma&rely a k t e d ,  and any errors ret- 

* tified that may. be found .to. detract-from the value of our 
description. 

It will be obvious from the criteria Fecorded,* that 
' .Epithetosonza cannot be teferred to any known genus or 

family of 'Gqhyma, ' It differs indeed from them all in.  m ' 
manyfespects, and not least by reason of thefissuredopen- 
ing through which the sea-water gains access to the peri- 
visceral cavity, ,that &e we& a moment' in doubt as $0 
whether the inimal before us could be a Gephyxean, - 
a doubt, however, speedily set at rest on our proceeding 
to investigate its organisation. The aforesaid respiratory 
fissure is, hoyever, something eminently peculiar, and alien 
to this class of animals; its analogue probably does not exist. 

Hence i\w have not only had to institute a new genus 
but .ha;e found it necessary ,to establish a new family' for I 

the reception, of Epithetosonza: 
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Her skulle vi. benytte Anledningen til 'at yttre, at 'de 
to 'Ordener, hvori Gephyreernes Klasse er inddelt; nemlig 
Qephyrea i n m i a  og ' Gqhyreu a+atu, neppe ban siges 
at vzere heldige. 

Vi have opstillet 3 nye Slagter, der iferlge deres hele 
Organisation. maa Iienf0,res til .Cf&hyrea u r d a ,  omend- 
skjondt ,de -ikke ere forsynede med de .enkelte Or$aaer 
(Bmster) ,. som . udgjor det vesentligste Grundlag for 
denne Ordei. .Skulde vi. altsaa have holdt. os straengt til 
den 'systematiske Inddeling, mahte  vore 3 nye Slagter 
henfmes til Qephyreu iwmia,  med hvilke de dog kun have 
lidet tilfalles i Forhold til den store Lighed, de have med 
*de Slaegter, der tilhore den. apden Orden. 

. .  
' 

In conclusion, we will avail ourselves of the oppor- 
tunity afforded, to  remark'that the tyo orders into which 
the Class Grephyreu is divided, viz. Oghyrea inermia and 
Grephyrea armata, can hardly be regarded as satisfactory. 

W e  have established 3 new genera, which, by reason 
of their anatomical structure, are referred to Qephyreu 
a r d a ,  through they are not furnished with the charac- 
ters. (bristles) on which that ordkr' is based. Had, there- 
fore, in this case, the systematic classification been rigor- 
ously applied, our 3 new genera mould have had to be 
referred to Qqhyrea inwmia, with which order they 
have but little in common, compared to tlie striking resem- 

. blance they bear to tlie genera comprised in the 'other. 



Fortegn.&l.se. 
' ' over de p a  Nordliavsexpeditionen fundne Slagtei og 

Ayter af Gephyreer. Samt over den vigtigste Del . 
.af deres Synonymi. . 

Fain. 'Sipnnculiiae,' Baird. ' 

1.. Sipu.nculus..priapuloid&, 'Koren & Dan,, ;'Fauna lit- ' 

. .  toralis Xorvegke", Bergen, 1877, pag. 126: 
. : ' Tab. XIII, Fig. .1-6: ' . .  

store Exemplarer .og 4 sonderrevne p i  .Stat. 252. 'Et  
Exemplar og Snogle Stumper paa Stat. 255. . . . . .  

2. Phasoolosoma strombi, Mont. ' .  

' 1 ,  Exemplar p.A' Station .79. To hele, overor'dentlig , . .  
I .  

' . .  ' 
. .  , .  

, .  . .  
. .  

1799. 

P1. 111,~'Fjg. 17. ' Kjebenhavn. 
1804. 'Sipunculus Strombi, G. Montagu. 
Transact. Linn. So<.'VII, pag. 74. Londou. 

Sipunculus b e r n h d k . .  1841. &. Forbes., A History 
of British Starfishes, pag. 251.. 
oapitrstus. 1843.' E.. Rathke. Nova Acta, 
Acad.' Leop. Oar. XX; pag. 143, P1. Vr, ' 

Fig. 20-23. 
Phasoqlosoma oondharum. 1844.. B. s. Frsted. .De . 

;'Snyltedyr", . J.ens k t h k e .  Skriftbr 
'.,af Naturh. Solskab. Hefte 1,.  pag. 124, ; 

London. 

. .  

region. mar. .pag. 8y. ;. Hdniae. * * ' . .  
strombi. 1866. . Keferstein. . Nachricht. 
d. K., Ges. ci,; .Wiss.' Gottingen, Marz, 
pag. 202. Zeitschi.. f. .wiss. Zool. XV, 
pag: 43i,  ~ 1 . '  'XXXI, Pig: IO, et PI. 
XXXIII,' Fig. 334, 35,. 36. 

Phascolion Strombi. 1875. H.. Thkel. , Bihang till 
I(. Svenska V e t  Akad: Handl. ,Bd. 3, 
No ... 3. . K. Ejvenska Vet. Akad. ,Hapdl. 
Bd., 14,"No. 2. . . * 

10, 48, ,79, ,192, 224, 225, 240,..237, 260, '26,l, 276, 326, 
337. 

fieipzig. 

. Den var hyppig og f'andtes ,paa folgende Stationer:. 

' . .  
Phhoolosoma strombi,,, vgrieta8 spitsbergeye. Phas- 

oolion spitebergenae; ThBel. Bihang till 
I<. Svenska Vet. Akad. H d l . . B d .  3, No. 6, 
pag, 15, P1. .I, Fig, I et P1. 4, Fig, 16. , 

D o n  riorske N,,rdhnvse'xpeditio,,. . I)anielson 06 Koren: Qep'hyren. 

'List 
of the Genera and Species of .Ge$yrea collected on 

' the 'Norwegiai North-Atlantic Ezpedition, 
' and 'of their chief Syndnyms. 

Fain. Sipunculidae, 'Bqird: 

1. . sipunculus priapuloides, 'Koyen & Dan.,. ;*Fauna lit-' 
' 

.' toralis Korvegiie," ,Bergen,. ,1877,. pag. 1%; 
Pl. XIII, figs. 1-6. ' 

One .specimen, a t  Station 79. Two perfect specinlens, 
remarkably large, and 4 mutilated individuals, at Stat. 252. 
One specimen and's few fragments a t  .Stat. 255. . '. 

2. ' Phesoolosoma strombi, Mont. .. 

. .  , 

' '.. 
179%' 'iSnyltedyr,"' Jens Rathke. Sbrifter 
af Kilturk. Selskab. *Pa+ I, pag. 124, 

. P1. III, fig, 17. Kjibenhavn. 
1804. Sipt&culus Strombz!, ' G. . .  MontagU.' 
Transact. Linn. SOC. VI.1, pag. 74. London.' 

1846.'- E. Forbes., :A Histbry 
of British Starfishes, pag., 251. 
oapitatus. 1843. H: Rathke. Nova acta; 
Aaad. Leop: Car. XX, pk. 143,.P1. VI, 

De 
region., mar. 'pag. Sy., Hafniae. 
strombi. 1865; . Keferstein. ' Nachricht. 

' d.. K: Ges? d. Wiss. Gokingjen, Miirz, 
pas;. 202.. . Zeitschr.' f. wiss. Zool. XV, 
p q . .  431,; P1. XXXI, fig; 10 et PI,' 
XXXIII!' figs. 34, 35, :36. .Leipig. ' . . 

1875. ' H. ThBel. "Bihang .till, 
I<. Svenska V:et. Akad. .Ran&. 'Bd. 3, 
'No. 3. . K. Svenska Yet. Akad. Handl. 
Bd. ' 14, No. .2 .  

Abund,ant, and brought up a t  the follo&g Stations: - 
10; 48, 79, 192, 224, 225, .240,. 257, 26.0, 261, ?'75, 326, 

Phasbolosoma' strombi, varietaa epitsbergehse.. Phas;, 
oolion spitebergense, 'Th&el. Bhang till 

' K. SvenSka \:et. Akad. Hkdl. Bd. 3;'No.' 6;. 
pag. 15j P1. I, fig: 1 et Pl. 111, fi$. :16; . 

Sipunoulus bernharduis. 
London. 

. .  . , figs.: 20-23. . I '  

Phasoolosdma' ooqohakmf 1844. . A. S. Orsted. 
. .  . .  

Phasoolion. strombi. 

, .  . .  

. *. 337.' , , : '.  . .  

' 7 .  
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. . Paa  .Station 323 ved Spitsbergen blev fundet 3 Exem- 
plar& af 'Thkels Phascolion spitsbqgense; 'og vi have derved 
faxet Anledning til at sammenholde den med en ,he1 Del 
Exemplarer a f  PhascOlosorna strombi, der .ere .indsamlede . 
dels v&d Finmaxkens Kyster, dels paa'flete Stationer i det 

' . norske ,Hav, saavel fra den kolde, soin varme Area: Resul- 
fatet har da -&ret, at den Tvivl vi naetede og udtalte i 

. 3die. Hefte af "Fauna littoralis Norvegiae". pag. 154, med 
Hensyn til Artens. Selvstaendighed. er . saa langt fra .bleven 
rokket, at vi 'tvertimod nu m& antage den' for en ilrke. 

. . ssrdeles s k r k t  udpracget Varietet af Phascolosoma strombi. 

3. . Phascolosoma 'eremita,. M. Safs. Kyt. Magazin for 
Naturvid. 1851,. pag. 197. 

- ' , boreale, Keferstein. "achrichten d. K. 
Ges. d.'Wiss., Gottingen 1865, pag. 206. 
Zeitschr. f. w. '%oolt ld65, pag. 437, Tab.. 

. I  XXXI, .Fig. 7'; Tab. XXXIII, Fig. ' 33. 
d b,oreale; H. Thkel., Bihang till K. Sv. 

' .  ' 

Vet. Ak&d.'.Handl. Rd. 3, No:6, pag. 10, ' 
1875-76.- ' .. . 

.. * . - .  . -eremita, , Koren .& Dan. '!Fauna littoralis 
Korvegiae" 3die Hefte, pag. 134, ' Tab. XV, 
Pig.' 45. ' 

. 8  Exemplarer paa Stat. 257, et lidet Exempl. paa 

. .  

Stat. 275 og et  lignende paa'Stat. 326. 

4. Phascolosoma margaritaceum, M. Sars. Nyt M e a -  
. .  zin.'for Naturv. 1851: pag: 196. - 
- ', Oratedii, Keferstein. ' Nachrichten d. K; 

Ges. d. Wiss+ Gottingen 186'5, pag. 205.' 
' . Zeitschr. f. w. Zool.. 18@, pag. 436, Tab. 

XXXI,, pig. 8; Tab. X X X , ,  Fig. 39. . , ' 

: Oratedii, Ehlkrs. , .. Sitzungsber. d. : phps. ' 
med. SOC. zu Erlangen 1871, 111, pag. 83. 

' Orstedii, Thitel.' Bihang till K. Sv.' Vet: 
. . 'Akad. , Handl. B,d. 3 ,  'No. 6, . pag. 9, 

1875-76. 
margaritrtceum,' Koren &' Dan: . LIF&m 

' littoralis Norvegiz" 3die Hefte, pag. 135, 
Tab. XV, Fig. 43, 44. 'Bergen, 1877. 

. .  

. .  

. _  

- . * 

. .  

. .  . . .  

- 

1 Exempl: paa Stat. '2, .Sognefjord. ' 

. , . ,  * .  
5. Phascolosoma sqvamatum,' Koren & Dan. LLEauna' 

littoralis Norvegis" 1877. pag. 13(!; Tab. 

'Flere  Exemplarer p a  Stat. 9, 1 Exempl. paa Stat. 

. .  
. .  ' -'XIII. Fig. 11 y Tab. XIV, Fig. 14, 15. 

. 

,147, og to. Exempl. pm Stat. 149. . .  

6. .Y?hascoldsoma Lilueborgii, Dan. & Kor. . 

Flere Exemilarer' paa,  Stat. 34. . Et Par. Exempl. 
2ETempl. i R01'paaStat. , p a  Stat., 40, 51, 87, 176,.200. 

, , .  

. .  . .  295. . 

7. Stephanostomb Hanaeni, Dan. & 'Kor. 
' ' Et helt Exempl. Og mange st0rre og rqindre.Stumpei 
' ,paa Stat, 223..' Et naesten helt. Exempl. paa Sbt. 267. 

At Station '323, of€ Spitzbergen! were brought up 3 . 
specimens' of ThQel's Phascdion qitsbergense, thus, affording 
opportu.qity ai. cornpaying this' animal with numbrous speci- 
mens of Phascolosoma strontbi, collected in. p u t  on the 
coasts of Finmark and in part a t  divers. Stations in the 
Norwegian Sea, both from the cold ' and the. w k m .  area. 
The result of the comparison sljows 'the doubt we enter:, 
,tained and had expressed in Part.111 of "Fauna littoralis' 
Norvegiae," pag. 154, touching the claim of PhascoliOn spits- 
'b&gense to be rkgarded as a distinct species, to have ,been 
well founded ; indeed, we 'now regaTd the'. animal as a mere 
variety, . by no means strongly 'marked, of . PJiascolosmna 
strombi. 

3. Phascolosoma eremita, 'M. Sars. : .  Kyt ,Magazin for 

- :boreale, Keferstein. Nachrichten: d. K. 
Ges. d. Wiss., 'Gottingen 1865, ,pag. 206. 
Zeitschr. f .  w. Zool. 1865, pag. 437; P1. 

- . boreale, H. Thbel. Bihang till 'K. Sv. 
' . k e t .  Akad. H q d l .  Bd. 3, No. 9, pa;. 10, 

1875-76. 
eremitk, Koren & Dan. ' "Fauna littor& 

' .  Norwegie," Hefte 111, pag. 134, P1. XV, 

Three speci&ns. at Stat. 257; a small speciinep at  

* .  

. Naturvid. 1851,'pag. 197. , ' . I '  

'XXXI, fii. 7, P1. XXXIII, fig. 33. 
. .  

- 

fig. 45. , .  

Stat,,, 275 ; another small specimeii a t  Stat. '326. 

4. Phascolosoma .margaritmew, M. Sass: Xyt Illaga- 

- Orstedk ,Kefei-stein. ' Kachrichten d. K. 
Ges. d. T h . ,  Gottingen 1865,' pag. ' 205. 
Zeitschr. f. w. Zool. 1865, pag. 436, P1. 

.- Orstedii, Ehlers, Sitzungsber. d. phys: 
mid.' S O ~ .  zu Erlangen 1571, III! pag. 83. 

. -  Orstedii, Theel. Bihang till K. Sr. Vet. 
Akad. Handl. Bd: 3 ,  No. ,G:. pag. 9, 

margaritaceum, *Karen '& D p . .  "Fauna 
. .  ' littoralis ' Xorvegiae," Hefte 111, . p q ,  1.35, 

P1. XV, figs. 43, 44.:. B.ergei 1877. . 
One specimen, at Stat. 2, in the 60pefjord. . , 

'zin for Nattyrv: mi,, pag. 196.' . .  

' , XXXI, fig. 8,.'P1. XXX, fig; 39. 

' ' 1875.-76. 
. _  

' 

. .  
5. . Phascolosoma sqvamatum, Kdren & Dan. iLFauna 

littoralis Norvegis," 1877, pag. 130, P1. 
XIII, fig. 11; Pl. XIIT,. figs. 14, '15. 

Several specimens at Stat. 9 ;  one ,specimen at Stat. 
' .  

147.; two specimens a t  Stat. 149. 

6. 
Several specimens a t  Stat. 34; 'a few specimens at ,  

Stat. 40,'51, 87, 176,.200; t ko  Specimens, with tubes, a t .  

Phbcolosoma Lilijeborgii,, Dan. & Koren; 

. .  . 
. .  Stat, 295. . .  

7.! Ste'phpnostoms Qanseni, Dan. & Iioren: : 

Stat. ,223; one specimen, almost perfect, at' Stat. 267. 
One perfect specimen, and numerods fragments, ., a t  



. *  
47 

' .8. Oncb'nesoma Steenstrupii, Koren Dan. "Fauna. ' 

' littoralis NorvQgizc". .Bergen 1877; pgg. 

Mange Exemplarer paa Stat. 1 ,  Sognefjorden. Node 
. 

142, <Tab. XV, Fig. 28-36. . 

Exempl. paa Stat. 147. . 
. .  

9. On.chnesom& glaciale, Koren Le Dan. 
Plere Exempl. paa Stat. 51,. 240, 248. 1 Exempl. 

Mange Exeilipl., 'dey vare 'sammenfiltrede paa Stat. 251: 
ved den imge .Snabel,, paa Stat. 283. 

10.. Aspidosiphon armatum, Koren & Dan. * 

' 

1 Exemplar paa Stat. .87. . ' 

. .  

i Fain. Priapulidae, :B@rcl. 

11. P.ri&pulus caudatus, La.m. . .  . 
Halothuria priapus, 0. k'abr. *L$'aiina Grdnl."' . 0. ' 

Fr,, Muller, Zoologia Dan. IF, pag. 27, 
J. Rathke, 2001. 

Dan. IV, pag. 18, Tab. CXXXV, Fig. 2. 
Prikpulus caudatus, Frey und R.' Leuckart. Beitriige 

, .  zur Kenntniss . wirbelloser Thiere. Braun-' 
.. ' schweig' 1847, pai.  40. ', . . * 

- .caudatus, Ehlers. Zeitschr.. . f. w.. Zool., 
. llter B., pag. 209, Tab. XX.' 

. -  .glandifer, Ehlers.. Zeitschr. f. w. Zool., 
' lite? B., p q ,  209, Tab. XXI ,  Fig;.24.' 

- .. . brevicaudatus, Ehlers. , Zeitschr. f. w. 
Zool., l l t e r  B., pag. 209; 

- caudatus, Koren & Dan. . 6'Pauna litto- . 
ralis Norvegiae" pag.' ' 150. 

' Tab. XCVI, Fig. 1. 

. .  . .  

. .  * 

. .  
, .  . 

Temiiielig Iiyppig ved .Spitsbergeii,' hemlig ved Magda- 
.lene-Bay, Advont-Bay og Stat. 366, , . .  

. .  
. 12. ' Priapuloides.typicue, Koren 6: Dan. "Fauna litto- 

' rdis Norvegiz", pag, 147, Tab.'XVI, Fig. 

1 Exemplar paa Stat: 18. 1. Exeinpl. paa Stat. 1192: 
Et Par hele Exempl. 08 qogle Stump& part Stat. 224, 
,225. * Et lidet Exemplax paa Stat..' 240.. Et' lighende  art 
Stat.. 262. .Et meget stort og, et lidet Ekempl. paa Stat. 
.2.90: Et mehet stort Exempl. paa Stat. 226. Et,  lidet 
.Exhmpl. . .  paa Stat. 336 Og 338. 2 .Exempl. paa Stat. 357. 

. I  

. . 10-14; . .  .3die Hefte 1877. 

. .  
. .  

. .  
13. HalioYyptus spinulosh, v. Siebold. 

- spinulosus, v. Siobold, 1849. Neue prewss. 
Yrovincialbllitter,' VII, .page 184. , Kijnigs- . 
berg. . , 

ppinulosus, ,v, Siebold, '1862.' Zaitschr: f. 

- sp+ulosus, Ehlers, 1862.. Zeitschr. f. w. ' 

Zool., XI, .pag ,  401, Pl. 'XXIV.' 
- spinuloys, ghlers; 187 1. Sitzungsbericht ' 

d. phys.-med. SOC. zuErlangbn, 4, pag. 84. 
- spinulosus, Willemoos-Suhm, 187 1. Zeit- 

schrift f, IV. Zool., XXI, .p@. 385. 

- 
w. .Zool., XI, pag. 413. ' . ,  

. 

. 
. 

. .  

8. Opchnesoma Steenstrupii, Koren & Dan. eLFauua 
. littoralis Xorvogi;E." Bergeii 1877, pag. 

142, P1. XV, figs. 28-36. 
Numerous specintens a t  Station 1,  in the Soguefjokd ; 

. .  

I 

a few specimens a t  Station 147. 

9. 
. 

Onchnesoma glaciale, Koren & Dan. 
Several speciilieus a t  each of the following Stations : - 

51, 240, 248; one speciiiien a t  Stat. 251 ; numerous speci- 
mens. with' the long probosces interlaced. at Stat. 283. 

10. Aspidosiphon armatum, Koreii 6: Dan. 
. One specimen a t  Stat. 87. ' 

. .  
. Fain. Priapulidk; Baird. 

. . .  
11; Priajpulus caudatui, Lam. . 

Holothuria priapus, 'Q. Fabr, . "Fauna Gtrplnl." 0. 
Fr. ,Nuller, Zoologia Dan. Part II1, pag;' 
27, P1. .XCVI. @g. 1. 'J: Rathke, 2001. 
l)an.'Yart IV, 'pag. 18, P1. GXXXV, fig. 2. .. 

Priapulus . caudatus, Frey und R. Leuckart. B e i t r w .  
.zur Kerintniss wirbelloser Tliioro. Bl;aun- 

' ' .. Scliiv'eig, 1847, Par t  IV, pag. 40. . . ' 

- . caudatus, Ehlers. Zeitsch?. f. ' w,' Zool., 

glandifer, E1;lers; .Zeitschr. f.': w. Zool., 
Par t  XI, pag. 209, PI. XXI; fig. 24. 

zool., Par t  XI, pag. ' 205. 

. .  i d i s  Norvegiz," pag. 150: . .  

' . 
. 

:' Part  XI, pag. 209, PI.'=. 
. '  ' . .  

. .  . _  

. .  7 brevicaudatus, . .Ehlers.'* *.~eitsichr. f., w. , 

- . caudatus, Koren .& Dan: I'k'auna. litto- 

Comparatively abundant off Spitzbergen, in particular 
in Medalene B q ,  advent  Bay, and a t  Stat. 3iiG. 

'12. Priapuloides typiqus, Kdren & Dan. *Ll?auna litto- . 
. .  . .  .. 

ralis Korvegiz," pag. 147, P1. XVI; figs. 

Olio specimen a t  Stat. 18; one speciiiien at Stat. 192 i 
two perfect spocirnek, and a ,few' fragments, a t  Sta.t. 224, 
225; one small specimen at Stat. 240;. another small speci- 

.men at Stat. 262; two specimens, one tery -large and ono 
small,, a t  Stat. 290; one specimon, very large, at*Stat. 226; 
two sinall specimens, ' oue at Stat. 336 'and on& at Stat. 
338; t\vo specimens 'at  Stat. 357. 

,' 10-14, Park El, 1877. . .  . .  

. .  

.' . . .  
. .  

13. Halicryptus spinulosus, ; v. Siobold. . .  

- . .  . ' spinuloeue, v. Siebold; 1849. Seuc preuss; , . 

: berg. 3 .  

Provinoialbllitter,. VII, pag. ,184. Icijliigs- 

. -  ' ' .  spinulgsus, Y. Siobold, 1862. keitschr, E . . 

- , ' spinulosus, Ehlers,. 1.862. Zeitschr. ' f. . 

.- , spinulosus, Ehlers,: 187 1. Sitzungsbericht 
dl pliys.-ped. S O ~ .  zu Erlangon, 111; pag. 84. - . .spinulosus, Willomoes-Suhm, .187 I: Zeit-' 
schrift E w.' Zool., XXI, pag; 386. . ' * 

. .  
. .  W. ZOol., XI; p q .  ,413. . 

, . Zool., XI, pag. 401, P1. xxzv. ' ' I 

. .  

. .  
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. Fain. Bonellid&, Baird. 
. .  . .  

14.';. Hamingia arotioa, Dan. & &ien. 
1 Exemplar pa Station 270.' 

15. Saooosoma vitreum,.'ban; & Koren. 
.. . 

. * 1 Exemplar'paa Stat. 40. ' ' . .  
. .  

. .  , 
Fain. .Epith'etosomatidse, Dan. '& .Kor: 

,. . .  8 . .  

"16. Epit$etoeoma norvegicum, 'Da.n. '&  Koren. 
.2 iuindre godt konserverede. ExFmplarer, p k  Station 

* .  190. 

.Fam.' Bonellidze, Baird. 

14. 'Hamingia arotica; Dali. & KoTen, 
One. spe.ci,rnen at Stqtion '270, 

16. sacc'osoma vitreum, .Dan. &   or en.' . .  . 
Ope ,specimen at 'Stat? 40. 

1 

. 

Fam. Eyithetosomatidk, . .  . Dan', , & ' Ror. . .  , ' . .  
. 16. ,EEpithetosoma narvegioum, . .  Dan. '.& Koren. 

Two. specimens (sta.te 'of 'preservation not very' goad). . .  
. .  . .  at Stat. 190. 
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F or t,e $ne 1 s e 
over de Arbeider, der vxsentligst ere benjktedt? 

ved edenne Afh+ndling over Gepliyreerne. . .  .. . 
* .  .. . - .- .. 

Baird, W. Monograph of. the Species of Worms belonging 
' 

to the Subclass Qqhyria.; with a Fotice. 
of 'such . Species as ,'are contained in the 
Collection of the British Museum. Proceed. 

Systema hehinthum, 11, Vindobona? 1881'. 
. -  ' .Revision der Rbyngodcen, Sitzungsb. der 

. matli.-nitur~\:. Classe d. k. k. Akademie 
der ~ i s s e n s c ~ i .  in Wien; .XXXVII; 1859. 

Ehlers, .E. Ueber die Gattung Priapuhs. Zeitschr. f. w. 
Zool. l l t e r  Bd.. pag. 205. Tab: 20-21. 

Zeitschr. f. w . 1  ZOO~.  l l t e r  Bd., pag. 401. 
Forbes,. E.' a. .'History of British Starfishes. London 1841. 
Freg, H. und Leuckart, R. BeitrUge , zur I k q t n i s s  wir- 

belloser 'hiere. Braunschweig 1847, Xto. 
Graber, V. U&er die Hqut einiger Sternwiirnier. '(Ge- 

pliyrea)). ,Sitzungsb. d. Akademie d: Wis-' 
sensch. LXT7II. , lste Abth., * 'Jgn-Heft. 
W e n  1873.. . 

Greeff, R. Vebec Thalasseina. Sitzungsb. ' kesellsch. d.. 
geimmten Xaturwissensch. Marburg 1872. 

Ueber d. Bau. und d. Enttvick. d. Echiuren; 

Beitrlige zur anatomisclien' und systemati-. 
. ' s6hen. Kenntniss de; Sipunculiden. Zeib 

sclirjft f..  w. zool.  .XV. ,1866. . 
. -  Uutersucliungcn iiber einige ameriknnische 

Sipunculiden.. Zeitsclir. f. w. ZOO~.  XTTII. 
18GG. 

Koren & Danielssen;, Bidrag' til de norske' Gep!iyl%ois 
' Naturhistorie. Fa.una. littor. Norregia; . 3 .  

* Kowelewsky, A. ' Thalassema. Protokol Naturforskerfor- 

. of.tlie Zool.' SOC. of London 1868. : 
Diesing, C. M. 

.- Ueber I 'Halicryljtus spinulosus; v. Siebold..' 

' .Juli. * . .  

Arch. f., Nat. 1877;. 11a.g. 343. 
* -. 

, .  

Keferetein, W. 

' .  

' ' .' Hefte, pnp. 111. . .  ' .  

I snmling. Kiew 1871. 

L i s t  
. of the princi1;al ,Works consulted in preparing . 

.' . , this Mgnioir. 
-. - - . .- -. . 

Laceee-Duthiers, H. .Rech. sur 'la Bonellie. Ann. Sciences 
nat. 4 S. f0 T: 1858:' pag. 49. ' . 

Miiller, 3. . Ueber dinen'neuen Wurm! Sipunculus scutatus. ' 

Arcliiv f. Naturg. X. 
Miiller, Max. . Obs&ationes anat: de iiermibus qbibusdam, 

inaritimis. . Diss. .Berol: 1852. 4to. Tab. 
1-3. 

.MMllebi&, K. Gpyhyrea. ,T'ahresbericht d. .eonmission' zui. 
wiss: Untersucliung der. deutsclien Meere, 

' 2 und 3 .Jahrgang, pag. 156. Berlin 

Quatrefiges, M. A: de. Estoiro' natWlle  . des Amel@; 

Rathke, J; 

Bbrlip 1844. 

. .  

18'75. ' . . .  

. .  II, 1866. . .  

Iagttagelser liouliorende til Indvoldsornien& ' 

. .. : og Bloddyrenes Naturljistoiie: Shifter' af ' 

. Naturhist. 'Selsk. T'. Kjobenha~n 1799. ' 

Rathke, H.' Beitriige ' zur .Fauna Xorwegons. . ~ o i m  Acta! 

.Schmarda, L. Bon'ellia. Denkschr. (1; Wiener Akad. 4 

Schmidt, 0. .Ueber Sipunculoiden (Gephyrea). Zeitschr. 

' ' ' . Acad. Leap. Carol. XX.. 1843. . '  

.' . d3d. 1852,. pag.. 117,' Tab.'4-.7. * 

f. die gesammten Xatura. III. Halle,. 

kpengel, w.'. J., Dr. "Beitriige zur Kenntniss der Gephy- 
. ' .reen. Die Eibildung, die Entwicklung u. 
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Forklariiig over Tavlerpe. 

Tab, I, Fig. 1. 

- ' 2. 

- 3. 

4. - 

).I . 

-! 5. 

- 15, 
- 15'. 
- 16, 

.. . . . . . . -. . . 

Phascdosonza Lilljeborgii, forstsrret. a 
Kroppeu; b Snabelen; c Tentakleiie; d 
Analaabningen,. 
Den samme' aabpet, forstsrret. a Retrak- 
tor med sine to Rsdder;. ' b  'Retraktoren 
'lgngere forti1 ; c Segmentalorgan ; a Spise- 
rsret ;  e, f Tarmen; g Tarmen, idet don 
gaar ,over i 'Rectum; 12 Rectum; i Nerve- 
strrengeu. 
Trersnit af .Huden, forstsrret. a Cuticula; 
b ,,Epitheliaget ; c Hudkjertelens' Grundd61; 
d .UdfsrselSganben ;. e Den tragtformige For- 
.ddybning i ' Cuticula, hvori Udfmrselssangens 
Aabniiig ; f Kjertelens Bindevrevskapsel; 'g  
Epitlielet, soin beklider Kapselens indven- 
dige Flade; / a  Bindevoevslaget. ' . ' . 

Tversnit af Huden, forstprriet. a Cuticula;' 
7, Epithellnget; c Kjertelens Grunddel; d 
Udfsrselsgangen ; e Udfsrselsgangens Aab- 
ning i Cuticularfordybningen ; f Epithelet, 
der beklaeder den indvendige .Flade af 
KjerteleG, saint dennes ' Udfsrselsgang~; g 
Binde,raevslaget ; 11 Tvei;- og Laengdemusk- 
ler. 
&idosiT?wiz a?waatuna,. forstprrret. a Ind- 
siiprriiig rundt Kroppens bagerste Ende'; 2, 
det foneste Skjold ; c det . bagerste Skjold. 
Den sanime aabnet, fokstsrret. a'  Skjol- 
dets indvendige Flade; 2, Nuskler; c Re- 
ti-aktor ined dens tvende RBdderi d den 
foireste Ende af. Retraktor ; e Tentaklerne; 
f 'Spiseroret; g Tarmen; .'h Rectum; '.i 
Bggestokken ; k Segmentalorganet.. ' 

Onc7,nesowza glaeiale, naturlig Stsrrelse. 
Don samme, forstsrret. 
Den samnie, aabnet, forstsrret. '.a. Anal- 
nabniiig ; b Retraktor ; c Segmentalospn ; 
a;. e Spisersr ;. f Begyncfende Tarin ; g Bag- 

. . '  

P1. 

. .  

. .  

. Explanation of the Plates. 
. .- . - 

I, fig.' 1. Phascolosoina Lilljeborgi, magnified': a trunk;, 
2, proboscis; c tentacles; d anal opening. 

- 2. . .  

3. - 

4. - 

- 5.  

6 .  - 

- 15. 
- 15'. 
- 16. 

. .  
Same animal, opened, magnified : a retrac- 
tor, with the two roots; b retractor, farther 
in advance; c .segmehtal organ ; d &sopha- . 
gus; e, f intestine; g intestine, where it 
passes., into 'the rectum; la rectum; i. ner- 
vous chord. 
Transverse section of '  skin, magnified: a ,' 
cuticle; b epithelial layer; c .basal portion . 
of tegumentary gland; d excretory duct; 
e funnel-shaped depression in cuticle, with 
the opening of the ekcretory duct; f cap- 
sule. ,of gland ; g epithelium investing inner 
surface of capsule; '+ layer of connectivi! 
tissue. 
Transverse. section . of skin,, magnified : a 
cuticle; 2, epithelial layer; c basal portion 
,of gland; d excretory duct; e.opening of 
excretory duct ipto the cuticular' depres- ' 

sion ; f epithelium investing the. inner' sur- 
face of the .;land and of its excretory 
duct; g layer of connective tigsue; h' tiani- 
perse and longitudinal muscles. 
Aspidosiphon a?waatum,, magnified; a in- 
striction round posterior extremity of .  body ; 
p' foremost shield; c hindmost shield. 
Same 'animal, opend,  magnified : . a inner 
surface of shield ; 2, nluscles; c retractor, 
with both roots.; ' d anterior extremity of 
retTactor; e tenta.cles; f mophagus; g in- 
testine; .h rectum; ii the ovssy; k segmen- 
tal .organ. . * 

S t h e  &mal, magnified. 
Same aninial, opened,' mnguified: ' a anal 
opening;. b retractor; c iegieiital organa; 
a, e ompilagus ; . J' coiimenceinent ;of. in- 

Onchne'ioma glaciale, natural size. . .  
.. . 
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tillgbende Tarmslynge ; h Fortillgbende 
Tarinslynge ; i Rectum.; k .Nervestraengen. 

Tab., .I, Fig.. 1.7. Tversnit af Huden, foistmret. a Cuticula; 
b. Epithellag; c Bindevaeyslag ; d Ringmusk- 

' ler ; e Laengdemuskler ; f Hudkjertelens 
' . ,  '. Grunddel; g. Dens afrundede Spids; ' h  

' . Udfprrselsgangen; i Kjertelens indre Epi- 

! 
.I . 

. .  

thelbeklkdning: 

- 18. Tversnit , af ' Snabelens '.Hud, . 'besat med 
' Rage':; .forstprrret. * a C.uticha; b Epithel- 

laget; c Kjertel; d Kjertelens Epithel; e 
' 

. .  
.. . HQe,  . ' 

.- 19. ' Den 'forreste Del af. Snabelen ' med sine 

- 20. Hager, s e t  fra forskjellige. Sider, for- 

Tab. II, Pig. .7. Ehdeskjoldet af Aspidosiphon armatuin, for- 
stprrret. a, Randplader ; 6 Runde, inere cen- 
trale Plader; c 5--6 Ringe besatte. med 

. Chitinplader. . 
8; 'Det forreste Skjold, forstprrret. * a . Skjol: 

.dets Randplader; b' Furen imellem. disse; 

. Hager, forstprrret. . . 

' .  '. . st0lTet. . 

. .  

* - 

. c '  De  runde,"ophpriede' Hade:. ' . , 

.--. 9. :Haferskkkme paa Sl ldelen, .  forstarret., 

- 11. Et, Stykke Hud af Aspidosiphon armatm, 
. seet fraotei, foystprrret,. ' a: Porer.. 'for 

. Kjeelernes- Udfrarselsgang ; 'b  Chitinplader. 

- 12. Tversnit af Buden af Aspidosiphon arma- 
. tum, forstprrret. a Cuticula; b Chitinplade; 

' c  Epithellag; d Hudkjertel; . e  Dens Ud- 
farselsgang ; f Bindevaevslag ; g Rihgmusk- 

' , - 10. Hagerne; forstai~et. 

.' . . .  

' ' ' 

ler; h Lkngdemuskler. . , .. 
. .  

. .  
- 13. ' Et Stykke Hud af Aspidotxplmz artnatum,' 

seet frzoven, strerkt forstprrret. a Cuticula'; 
i Chitinplade; 'c Aabning for Hudkjerte- 

, 

. , ' lens UdfprrselikanaI. 

. '  - 14. Den indre H a d e  af det firreste Skjold 
. .  rned .dets Muslielapparat, forstmret. . a 

' Sidemuskler 1. b Centrale Muskler ; c ' De 
- 'forreste buskler. 

- 21. St,ephano&m Hans&,, naturlig Starrelse. 
u .Krop i Z, 'Bagenden; c '  Snabelens Grund; 

' : d  Den forreste Del af Snaholen; e Snabe- 
lens Hals; f Nundskiven med den cen- 
trale Mundaabning.; g Tentakler ; h Anal- 

. .  ' aabnipg. 
-. 22.. Den forreste Ende af Snabelen ined Mund- 

. skit-enogTentakelkraven, forst0net;a Mund-'. 
. . skiv'en; b Mundkbning;' c Tentakler ; ' d 

. .  . 

D e  i Grupper siddende .Papiller. . .  
. ,  . .  

17. 

18. 

.- 19. 

- 20. 

fig. ?. 

- 8. 

7 9. .-: io.. 
- 11. - 

- 12. 

- 13. 

- 14..  

- 21; 

- 22. 

testine ; g circumvolution passing back- 
wards ; h circumvolution passing forwards ; 
i rectum; k nervous chord. 
Transverse section of skin, magpified : a 
cuticle'; b epithelial layer; c layer of con- 
nective tissue; d annular' muscles; e long- 
itudinal muscles; j '  basal portion of tegu- 
mentary gland; g rounded extremity of the 
gland; la excretory duct; i epithelial tunic 
investing inner surface of gland. 
Transverse section of skin of proboscis, 
studded with chitinous hooks, magnified : 
a cuticle; b epithelial layer; c a $land; h 
epithelium of tlie gland; e hooks. 

Anterior portion of proboscis , with the' : 
. hooks, magnified. 
Hooks, viewed in different positions, mag- 
nified. 
Terminal shield of Aspidosiphon avhiatzw; 
magnified: a marginal plates; b round 
plates, more centr91 in'. position; rings 
covered with chitinous plates. ' ,  

Foremost shield, magnified : a the marginal, 
plates; b ' furrows between them;' c.  the 
round, prominent ' plates. 
Series of hooks on the proboscis, magnified : 
Two of 'tliu hooks, magnified. 
Strip of skin 'of Aspidosiphon . armatum, 
viewed from alioye, magnified: a pores for ' 

the. excretory duct .of the glmd;  b chitin- ; 
ous pla.tes. 1 
Transverse section of ' tlie skin , of Aszido- 
siphon av;;zahum, . inagni fied : a 'cutic!e ; B 
c h i t h u s  plates; c epithelial layer; d teg- 
ulnontary glands; e excretory duct; f layer . 

of connective &sue ; g , annular. .muscles ;' 
72' longitudinal muscles. . .  
.A piece of"the skin .of Aspidosiphon 'arwia- 
turn,, viewed from above, 'highb magnified: 
a cuticle; .b a chitinous plate; c o ening 
fo;. tho excretory canal of the togumentary ' 

gldnd. , . '  
Inner 'surface of foremost shield, with its ' 
musc~i la~  apparatus, magnified: a literal . 
muscles: b central muscles; c forenl~st ,  
muscles. 
Stephanostoma, Hanseni,' natural size,: a 
Funk;  b .posterior extremity; c babe , of 
proboscis ; d anterior portion of proboscis; 
e 'neck of pr.oboscis; J" buccal disk with tlh 
buccal orifice in the centre.; g tentacles; 
h a n d  opehing. 
Anterior extremity of .proboscis, with the 
buccal disk and tentaculir ,collar, ~ magni- 
fied:' a buccal disk; b bucca;l aperture; c .I 

teiitacles; d grouped papillae. . . 

3) 

I .  

, .  
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Tab. II, Fig. 23. Snabeleiis' forrest'e Ende med Mundskiven 
og Tentakler, seet fra Siden, forstpr~ret. 
a Store Testakelgrupper ; 2, Enkelte Ten- 
takler iinelleni de. store Grupper. ' . . .  

-. 24. Et Stykke. af Snabelens Hud, seet fra- 
oven! for a t  .vise Papillerne, forsMrret. 

- 25; Tversnit af Huden, forsterrret. a Cuticula; 
b Inhsynknhger i Cuticula, i hvis Bund 
Hudkjertlernes. Edfmselsgang aabner sig ; 
c Epitliellaget; d ,Hudkjertel; e Ring-. 

.. . 
. .  

' niuskler : f Langdemuskler. . ' 

26. Et Stykke af de t  u,sviite Tversnit, s b r k t  
forstmret. a Cuticula.; 2, Fordylining i 
samme, i hvis Sund Udfer~selsgangeii for ' 
Hudkjertelen. aabner sig'; c Epithellaiet ; * 

d Kjertelens,Grunddel; e Kjertelens Spids; 
f Wdfprrselslianalen ; 9 EpithelBt, som be- 
klsder Kjertelens indre Plade ; 12 Binde- 
rzevilaget. . 

-- .27. Stqlta~wstmna. Haiiseni, aabiiet 'fi.n. R'yg-' 
, gen, niget . forstpill.et. a Spi'serwet; b.' 
' Tariiien ; c Spindelmuskelens bagerste og' 
forreste Eride ; d Spindelinuskelen'; e Rec- 
tum ; ' J  Et Blodkar paa Spisereret ; g n e t  
kontraktile Kar nwd sin blinde; frib 
limgende Ende : . A. ltygretraktor ; i Seg- 
mentalorgan ; k Nervestrang; 2 Bupetrak- 
tor ; 'm Indtrnkken Snabel. 

- '  28. Et. Segmentalorgan: forsterret. a Den 
ovale tragtfbrniige Aabning. , * 

-. 29. kervestrengen med dens Svdgring, for- 
stmret. a Xervestrrengeh med Si+gene ; 

' b Svslpingen; c Ryggangliet (Hjernen). 

Tai. III, Fig, 1. ' l%ap&Zus tgpjcus, . i naturlig Sterrrelse. 
'a Nervestrahgen. . . 

2. Den sanime m b n d  fra Ryggen.: a E u -  
dens L&igdeiiiuskler ; 2,- Enkelte Lmgde-' 
muskler, der gna over i Tillisenget; c 
Muiidhulen ined Tnndapparatet ; d Iiid- 
snoring pna ' Spiserplrot, hvorved Foldep 
paa den. indre Flade dames;  e Liiigde- 

. folder p a  Spiserprrets, indre Flade ; J 
Spiserarcts Overgang' i Tarmon ;. 9 Tver- 
folder pa' Tarinens indKe Flade; 12 'Roc- 
tuni; i. Bggestokkeii ; k Dells Udfpr~sils- 
gqng'; ' 7 Udf0rselsgangeiis Begyndelse i w 

' De lange Retra,ktorer; n De korte KO- 
, traktorer. - 3.. Trersnit af Huden, 'forsterrret. a Cuti- 

cula. med Cliitinprtpillerne ; b Epithellaget ; -' 
c Bindevsevslaget ; d Ringmusklerne ; e .  e 
Lsengdemusklerbe lied deres bkede ; , f MU- 

' .  . ,  

- 

. .  

. 
Den norske h'ordhnvsoxlieditioii. IJniiielgseri OK Koreri: Gopliyren. ' 

P1. 'E. fig. 23. Anterior extremity of proboscis, with the 
buccal disk a.nd the. tentacles, .side-aspect, 
magnifigdd': a large groups of tentacles; b 

. isolated tentacles dispersed between the 
1arge;groups. . , 

- 24. Strip of skin of probgscis: figufed is  seen 
frofii above. to slioiv the papilla?, magnified.. 

- , '26. Tralisverse section , of skin, magnified : a. 
. cuf;icle ; 2, depressions in the cuticle. through 
tlie bottom .of which op& the excretory 
duct of tlie tegumentary glands; c epithe- 
lial layer.; d .tegudentary gland; e annular 
iiuscles : f longitudinal ,muscles. 

- 26. ' Part of the same, tiansveAe section, highlj 
magnified: a cuticle; b one of.the depres-' 
sions therein, though tlie bottom qf which 
opens the excretory duct of the teguiiienb 
wu.y 'glands; c epitlielial h p r ;  d basal por- 
tion of the gland; e ,ext.reniity of the gland ; * 

' J' excretory canal : 9 elhtheliuin iiii.esting 
the 'iiipr surface of tlie gland; '11 ',la$+ of , 

cofinective ti&ei . . 

' - 27. Stqkanostm~m Hammi,. viewed through the 
back. slightly magnified : * a wsophagus;. li 
intestini. ; c posterior a,nd aqteriop extreni- 
ities of fusiform muscle : d fmiforii! muscle.; 
e rectum: 4% a blood-vessel of  the isopha- 
.kus; g' tlie contractiie vessel: wit11 its cacal 
free depending ,extrei;ity ; la. tlie ~ dorsal re- 
tractor: i seguiental organ; k nervous 

, chord; 1 the ventral retractor; 9 ) )  probe- 
scis. iuraginated. 

. 28. "lie segiiieiital organ: iiiqgiified : a its ovalj 
funnel-sha ped ,opening. 

29. Tlie' nervous chord, with its phsryn$resl 
Tiiig. ' magnified : u nerTous choi21 \\:it11 sub- 
sidiary branches ; b pharpgei l  ring: c dor- 

Pl:III, fig. 1. pliupulus typiczu, naturkl size: a nqrvous 

' 

' 

* .  . .  

' . *  

s a l  ganglion (brain). . ' . .  

* a .  . .  .ch~rd. . 8 

- 2. Same animal, opened dorsally: a -long-. 
itud.ina.1 inuscles of the skin; b isolated 
longitudinnl 'muscles passing into the sp- 
i~eiidix; c cavity of h e  fiioutb, with denthl ' ,  

apparatus ; ci cgn'striction of the esophagus, 
producing R fold'son the inner sprface of . 
the organ; e 'longitudinal. folds on inner 
surface of ccsophagus; j f :  passage 0.f the . 

' mophagus i&o the ' intestine ; g transverse 
folds on iilner surface ,.of intestine: h rec- 
tuni: 'i. tlie ovary: k its eferent duct; I 
;rigin of e f e rp t  duct; m t ~ i e  loiig retrac- 
tors; 9) tlie sliojt retractors. 

3. Transverse section of skin.' iuagnifiid: a ~ 

cuticle, ,with cliitinQus papillre ; B epithelial 
lajer ; c 1 n . p  of counective tissue ; & mnu- 
lar niuscles; e longitudinil musgles, with 

- ~ 

- 

4 A 
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skelbundter ; g Deres Membran; h Fibril- 
lerne ; i Skraistribningen i Fibrillerne ; , 
k Nerven;. 1 Dins Bindevaevsskede; m 
Bindevsvsseptum; n Den indre, brede 
Del af Nerven. ' 

a Pig- 
gens' Grunddel ; b , dens Spids ; c Epithel- 

. beklqdningen ; d Skeden, . der  omgiver 
Piggen; e ,Kjerteleni .$ Epithelet paa 

' ' ., . Kjertklkagselens indre V i g  ; g .Udfsriels- 
gangens Begyndelse; ' h Dens Fortsattelse 
op igjennem Piggen; i Dens Aabning; lc 
Muskelfibre, der gaa tif,;den indre Flade 

Tab, I& Fig. '4, 'Et Tversnit af Glans, forstprrret. 

. 

. . a f  Skeden; 1 Ringmuskler. 
. 

' 

' - , 5. Et Tyersnit, ligeledes af Glans, forstsrret. 
a Piggens yrunddel; b' Dens Spids;. c 
Epithelbeklaedningen ;' d Skedeni e Kjer- 

. * telen; f Dens Epithel; g Kjertelens Ud- 
fprrselsgang;' h Dens Fortsaettelse og Aab- 

. . ning; i Musklew til Skedens indre Flade, 

.- 6.  Tversnit af den bag;Qrste Del af Mund- 
hulhedens Hud med de deri .faestede Ten-  

, ' der, forstsrret. a Tandens Grunddel; 6 

. .  . t  

. ,  * . . .  

. I  . Dens Spids. . 
. I  

- 7. En Tand, s h r k t  forstprrret. a Epithel, 
som beklaeder Tan'dens Hulhed b Tandens 

- 8. Tversnit af den mellemste Del af Mund- 
hulhedens Hud med de. deri fgstede 
Taender. q Chitinhud; b Epithel. ' ' 

' , f@tc-SpidS.. . ( .  

. .  
- 9. 9.' Svslghovedet med Spiserprret og den be- 
/ gyndende T a m ,  forstmret. 'a 'De yhre, 

brede Muskler; b De indre smde Musk- 
' .  ler ; c Indsnprring paa S p i s e r ~ e t  ; 'd Musk- 

ler., som gaa over i den muskulqse Mem- 
bran e; som 'fester sig pa Volden f; g 
Rummet imellem Indsnmingen paa Spise- 
rprret og Muskelmembranen ; . h Muskler ;a 

* i overskmxie og opslaaede Retraktorer. . .  . . .  

' - 10. Tversn:t pf Taimens midterste Del, for- , 

stgtrret: a .Tarmfolder med heres Epj-. 
- . thelialbeklsdning ; b BindevLu ; c Binde- 

'vaevslister, der danne Tmmfolderne: . . '  . .  

P1. III, fig. 

- 11. Tvdrsnit af Huden paa Glans af P r i a p  
lus caudatus, forslarret. a Skeden, som 
omgiver Piggens nedre Del;. b' Aabningen . 
paa Piggens Spids; c Epithelet, som be- 

' klader Piggens indre. Flade; ' d  Kjer- 
telens .* 

- 12. Et Hudparti ai Glans,' seet naesten fra- 
. .. oeen, forstprrret. a Den nogetasammen-, 

. . sheath ;. f fascicles of muscles ; ' g their 
iiiembraiie; ,h fibrils;. i oblique striature of 
fibrils; k the nerve; 1 its sheath of con- 
ne6tive. tissue ;. m septum of. connebtive 
tissue ; n innei,. broad portion of .nerve., 

4. Transverse section. of proboscis, magnified: 
' a bisal portion of spike; b its pointed ex- 

' tremity; 'c  epithelial tu&; d sheath en- 
closing tlie spike ; e the gland ; J epithelium 

* on the inner wall. of the capsule of the 
' gland; g oi*igin of excretory duct; h its 
.continuation up through the spike; i its 
opening ; IC muscular fibres protending to 
inner surface of sheath ; 1 annular muscles. 

5.  Another transverse section of' the probo- 
scis, magnified: a base 'of' spike; b point 
of spike; c epithelial tunic; d sheath; .e 
the gland; f epitheliumainvesting i t ;  g ex- . 

cretory duct of gland; h its continuation ' 

and opening ; i muscles protending to inner 
surface of' sheath. 

G. Transverse section of the postkior portion 
of the dentif'erous integument. clothing the 
cavity . of the mouth, showing the teeth 

: alif'fixed thereto, magnified: a base of tooth; 
7, point of' tooth. 

7. A tooth, highly . magnified: a. epithelium 
covering the hollow o f '  the tooth; 6 the 

* 

. .  

. ' 

* '  

. .  . solid point of tlie tooth. 
8. Transverse' section of the medial poytion * 

of the dkntiferous integument clotlilng the 
. cavity of the ~pouth, showing the teeth 

a f h e d  thereto, magnified: .a .chitinous in- ' 

tegument; 7, epithelium. 
9. The kullet, together with the ksopllagus 

and the commencement of the iptestine, 
. .magnified: a the broid exterior myscles; 

. b the narrow interior. muscles; c ,instric- , 
tion of the mophagus ; . d muscles 'passing 
into' the muscu1a.r .membranet (e), which * 

are attached to the tendinous ridge (f); 
9 the space betaoen the Qsophagus and 
the inuscular ,membrane; h muscles; i re- 
tractors, cut through and laid .open. 

10. Transverse section of ' the medial * portion 
. of the intostini, magnified: a folds of the 

, ' intestine, invested with epithelium ; b coni 
nective .tissue; c fillets of connective tis- 
sue, producing the folds .of the intestine. * 

11: Transverse section of skin of proboscis, in . 
Priapuloides caudatus, magidied : a sheath ' 
enclosing the lower portion of the spike; 

. b  opening at  the'point of the.spike; c epi- 
thelium investing the inner surface of. the 
spike; d the gland, 

,12. Portion of. the skin of the p' roboscis, liewe;, 
almost from above, magnified: a the sheath, 

. .  

. .  
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trukne Skede; b A$mingen paa Pig- 
gens Spids; c Fordybning i Huden 
oinkring Piggens Grund. 

Tab. 11- 6: I-. Fig. 1. Havraingia ardica i naturlig Stprrrelse. 
a Munddrtbning :' b Den haltlvinmnefor- * 
mige Hidfold (Antydning til en Snabel) 

, oinkring Munden; c Cylindriske. kruui- 
bpriede Papiller (e'gentlig Udfsrselsgange 
for Uteri) ; d Kloakasbning. 

- 2. Kroppens forreste 'Ende, seet forfra, 
forstprrret. a Mundaabning; b, b De 
to Hudfolder : c' Foreningen jmeUem 
den forre$@ og bagerste Hudfold; d. 
Furen imellein Mundlpberne og den 
forreste Hudfold ; e Den' brede Fordyb- 

. ning imelleni den forreste og bagkrste 
Hudfold; f De to krumbdede PapjUer. 

- 3. Kroppens bagerste Ende med Kloak- 
aabningen i Centrum. forstprrret. 

-- 4. Tversnit af Huden, fol'stprrret'. a Cu- 
ticula; b, 2, Det hyaline Bindevqslag. 
hvori Cellegrupper ere leirede; c To 
sammenhaengende Celler ; d Ringmusk- 
ler : e Lsngdemuskler ; f Skraamuskler; 
g Centralnerven, 

- 5. Huden seet ovenfrn, forstprrret. a 

- 6 .  Hamingin ardica, aabnet fra R i g e n ,  
natu+lig Stprrrelse. a Mundhulheden ; 
b Spiserprret ; c -  Ringformige Fordyb- 
ninger. dannede af det fibrillere Binde- 
V(PV ; d- f ,  Begge inklusive Ta rmbre t  
med dots mange Bprininger; u Rectum; 
2; Tendincase Fibre, der binde Kloaken 

. til Kropsveggeri; z Rygkarrot. 
- 7. Tversnit af. Spiser~ret,.. forstprrret. a 

Epithellaget ; b Indsynkningernc? i .  det 
kjernerige. fibrillare Bindevav ; c fibril- 

Cellegrupper. : 
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lhrt Biklevrev; d Lmkdemuskler; e 
Itinginuskler. 

. .  A - '8. Dei; 'bagerste Kropsdol, nnbnet, og 
' elide1 nf  de tendinprse Fibre 'overskaarne 
og slaaede tilside for nt'vise de to Tnrni-'. 
ttl,l;eddices, lidt forstsrret. a, a De  

' buslcformip Kajertelapparater ; 2, Hoved- 
stnniinen ftw disse;' c' Endetakmsn; d 

_ .  de tendinprse Fibre;  e .Klo&k. 
- 9. a, En r~rformig Gren 'fra det buskfors 

. inige Organs Hotedstamme ; , b, b Slange- 
. formige Rprr; c' Tragtfo.rmig Aabning . 

for e t 'af  disse Rprr, forstprrret. 
- 10. Den prverste' Ende af et slangeformigt 

. R0r ined sin tragtformigt udvidede 
Anbliing, forsynot inod Cilier , sa.mt 
dens T'qgt? . tnpetserede, med Celler, 
forstrrrret. ' . 

' 

sli(r4tly contracted; 2, the opening, a t  
tlie iioint of the'sljike; c depression in 
the skin round the base ?f tlie spike. 

P l s h Y  &VI fig. 1.- Hamingia, ard&a, natu id  size: a, buccal 
aperture; lunate' fold of the skin 
(rudinieiitary proboscis) round the mouth ;' 
c cylindric, arcuate papilla (strictly,. 
eferent ducts for thb. uteri); d cloacal 

* -. 2: Anterior extremity of body (front aspect), 
' 

' I , magnified : a iuccal aperture; * b, the 
two folds of the skin; c junction, of the 

' anterior kith the posterior fold; $ fur- 
row between the buccal.labia and the 
anterior fold ; e broad depression between ' 

the anterior and t.lie ~ posterio; fold ; f 
the two axciati? papil~ze. ; 

. -  3. Posterior dxtrenpity of bbdy, with -the 
cloacal opening in ;the centre'! 'magnifiad. 

4. Tknsrerse  section, of: skin, magnified: 
' a  cuticle; b, b hyaline layer of connec- 
tive 'tissue, in wliicli pro diipersed groups 
of cells : c .two connate cells ;. d . annular 
muscles; elongitudinnl musclcs; f oljlique 

- 5. The skin, viewed from above,, !nagnified: 

- ,G.' Ha,w&agia ardica, opened dorsally, nab  
, ural size: .a cavity. of the mouth; b 

cesophngus; c ' annulay' depressions in 
, ' f ibr i~~ous co'nnective tissui, ; d--t (inclu- 

sive) tlie intestinal c m d ,  with ' its numer- 
ous'convolutions ; u reetuni ; ' 2) te'ndinous 
fibres! webbing the cloacum to the wall 

.of the body.; x dorsal vessel. 
- 7. Tr&nsverse section . of the +.esophagus, 

niagnified: a epitheljhl layer;' h impres- 
sions in the nucleal, fibrillous connec- 
tive' tissue ; c fibrillous conne&ive tissue ; 
'd longitudjnd -1nusc1es;. e annule *MUS- 

-' 8. Posterior portion of 'the body; opene?, 
and with part of the tendinous, fibres 

' cut through and .reflbcted! "to show tlie 
two intestinal, appendices, siiglltly mag- 

' nified: .a, a the bushy glandular appa- 
.ratus; b their principal stem; c rectum; 
' d  'tdndinous fibres; e the' cloacum. 

' 6  - 9. a, a. tubula; branch protending from the 
principal stem. of the bushy organ; b, b 

' . * sinuous 'tubes; c funnel-shaped ..opening 
for one of' the' tubes,. m@nifiecl. 

-*10. Superior extremity of :one of' the sinu- 
ous tubes! with its funnel-shaped, ex- 

' . panded opkning, . fuknished 394 cilia, . ,  

and liiving its wnlls. lined. with .cells, 

* 

. .  
opening. a ,  . 

. 

. niusc1es;'g the central nerre. . 

a groups of colls. 

: - 
. .  .. 

, cles. . . .  

. . . 

* 

' 

. .  magnified. 
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. - 13. a, a, b, b .De  enkelte Epithelceller i i 
* ' disse R0r; c Runde Smaalegemer. som 1 

udgaaende Ka;.; k Hjerte (0. 

- 161 a Centralnervestrangen, den. midterste 

* .  . .  

./ 

I/ 

c I /  
. .  il 

- -17, 'a U d f 0 r s B l ~ ~ ~ f ~ ; U t e r u s ;  .B Kanalkn 
for Tcagten; c.Den frie*Del af Kana- 

7 len; d Tragtens Aabning; .e Cilier, 
. forsbrret. , 

. .  

I 

i 

V, fig. 11, A liepatic cell: makified. 
- 12. Epithelium in'wsting the inner surface 

of the sinuous tubes, magnified. 
- 13. a, a, , b ,  b isolated epithelial cells. dis- 

p h e d  throughout the tubes; c, c, d,  e 
round corpuscles, found floating in the 
perivisceral .fluid. . . 

- 14.' a the dorsal vessel on the outer surface 
of, the cavity of the mouth; b the point, '. 

'at .which i t  'passes a.cross t o  the left 
uterus; c course of the vessel; d the 
point at which it passes'across to the 
left hori,zontal circumvolution of the iri- 
testine; e' that a.t wbich' it divides;'.f 
tlie branclies of one of the *stems; 'g 
junction ' with the 'branches from the 
'ventrd vessel; ,la the vcntra.1 vessel; i 
one of  the steins of the ventral' vessd, 
accompanying the intestine k the other 
stem of -the ventral vessel, whose 
branches unite with .those of. the dorsal.' 
vessel; 1, ?u continuation of the ventral 
vessel anteriorly; between the two uteri, 
where i t  crosses the 'dorsal vessel. 

- t6. a central nervous cbofd; b ventral ves- 
. sel; c, d, e branches proceeding. there- 

froill; f anterior portion of the blood- 
* . .  vessel, just beforeit divides; y its dicho- 

tomous division; h . t i e  riglit, expanded 
br'anch; i the vessel proceeding from 
the expansion; k the heart (?). 

- 16, a central neivous chord, medid portion, 
with the subsidiary branclies f b anterior 
portion of centrat nervous chord, with 

' subsidiary branches; c a branch passing ' 

to the .right uterus ; c2 anterior division . 
. of central nervous chord; e branches 

proceeding to the. m s o p h ~ u s '  and the 
. *  . cavity of the mouth; f posterior portion 

. of central :nervous choi-d; y dichotom- . 
'ous division of the choyd; h, .h ..the 
.uteri; i eferent duct for the left uterus; 
k canal for the funnel; 1 .the funnel; vn' 
eiitrance to the'funnel; n, n the ovary; 
0, o groups .of f o ~ i d e s ;  p ova, nearly' . 
developed. . ' .. . 

,--'17. a oferent duct for one of tlie uteri; b 
canal for the funnel ; c .the -fi.ee poi-tiiui 

. , of tlie canal; d opening of'the funnel; 

e .  

. 

, . 

. .  

. .  

.. 

.. e cilia, magnified. . .  e .  

. .  
- IS.' Himingia ardica, figured ti*om a living: 

siecinwn, natural size. 
- 19. Stepl~nostmm . Hanseni, figured' from a 

living spe'cimen, nat i ia l  size. 
- 20. Smcosoma .L-tr&wa, figured from a living . 

specimen, very slightly magnified. 

. .  



- 21. 

Tal. VI, Fig. 1. 
- 2. 

, - .3 .  

Den bagelste Endo af samme, sect ha- 
oven. 
.Saccosonaa vitreuia, niturlig Stpriielie;. 
Den samme, forstprrret. a Den forrestt), 
cylindriske, opake Del ; i Mundaabning ; . 
c Den $l&klare, kugleformige Del; d 
Den koniske, opake Ende: e Analaab- 
ning ; I f '  Tarmslynqinger. 

Den sanuiie, aabnet .efter Rygsidun, for- ' 

s t n e t .  u .  Lengdemuskler; b h n d -  ' 
aabning, omgivet af en Vold; c Spise- 
raret; d Mayen; e Bogyndende Taym; 
j '  Tarnislynger! livori sees Excremknter ; . 
g Reqtu.m ; h'Tendinprse.Fibre, som binde 
Rectum til Kropsveggen ; i Den tilbage- 
slaaede Hud. . 
Den forreste, cylindriske, opiake. Del af 
Legemet, aabnet eft& Rjggen og Spise- 
rprret. bo?ttaget, forstprsret. a Lengde- 
iduskler ; b 'Centralne.i.vestrs~ige~i me'd 
sine Sidegene ; c'aggestokken ; d Bgge- 
beholderen (Uterus) ; e 2Eg ; j '  Udfprrsels- 
karken .for Uterus; 9 2Eg. i Udf0rseis- 
.kaiialen; h' Tragten. 
'l'versnit af Huden p& deli 'forreste, 
cyliiidriske, opake Del ai' Legeiniet, for-. 
stirret. h Cuticula; 11 Epithel; c. 'Bind? 
v z v  ; d Ringmkkler ;. e Lmgdeniuskle?; 
f' Eli fin Keivegl'en ; 9 'Ganglieforniige . 
Fortykkelser. . . 
Hudep' af' doli ' glasklare ' Legonis'del; 
&ori Muskelfletiiinger sees, forstprrret. 
CL lhgmuskler  ; 2, Langdemuskler ; c 

. .  

.. Skraaamuskclfibre, der iidgaa fsa Ring- 
niuskleFiM' : 

- 7. Escrementer, forst8rret. . 
- 8. Et Stykke af Bggestokken, .forstczrrret.' 

. a Follikel; b Uelly. 
- .' 9. Epiihetosma norvegictwt,' foistrarrdt.' a 

liroppen; 3 Sn'nbden; ' ' 

- 10: Den samine,' forstprrret OF apbnet efter' 
'Bugfladen. a T,arinen.' . . 

- 11. Den saivmi?, aabnet efter Ryggev, for- 
. stpriyet. a Aabningen paa Hud,eris iqdiieT 

 lade; b Spiseraret; c 'Indsngring, hvdr 
. Spiseipret gaar over .i TaFmen ; d .Tarm- 

folder'; e Muskelbaanfi lmigs Tmiiiens 
e Rygflade; f Uterus., . 

.. 

. .  - 12. Den foneste. liropsende, aabnet for a t  
vise Aabningerne for Sidespalteime, smut.. 

' . Aabniigen for Snabelen, forstirret. a,  
Spaltekbninger,; 2, Snabdaabning. , 

. - 21. 
e .  

P1. VI, fig. 1. 
2. - 

- 3. 

4. - 

5. - 

- 6. 
8 .  

Same animal, .postelmior extremity, viewed 
from abovk. 
Saccosoriaa. vitreum, natural size. . 
Same aniiial, magnified: a interior, cy- 
lindric, ! opaque po r t ib ;  2, buccal aper- 
ture: c the.  hyaline globulm portion; d 
the ' conical! , opaque extreinity ; e anal 
opening; f circiynvolutions of the ih- 
testine. 
Sade  aniiwd, opened dorsaily, inagnified : 
n longi$ndirial muscles; b buccal aperture, 
,surropndkd by a ridge; c .  cssopl?agus; d 
stomaoh.; e comwencement of intestine ; f 
circunivolutions of' the ihtestine, in yhich 
.are seen faxxi pellets; g rectum; la ten- 
dinous fibres, webbing the .rectum to .the 
wall of the body; 'i the skiu, laid' back: ' 

The anterior,' cylindrical,, opaque portion, 
of ,the body!, opened dorsally! hnd with, 
the oesophagus reinoved , magnified : a 
longitudinal niuscles; ' b 'central nervous . 
chord,' with. the subsidiary branches; c '  
the ovary : d the uterine pouch (uterus) ; 
e ova; f' the eferent canal for,the uterhs; 

o ' v ~ .  in the eferent 'canill; 13 the' finnel. 
Trans;erse section 'of the skin 'on the 
anterior, cylindrical, .opaque portibii of 
the body! magnified: u cuticle; b epi- 
thelium ; c connective tissue ; d annu€ar. 
muscles; . e  longitudinal muscles; f; a 
slender nervous branch ; . 9 . ganglionous 

, insljissations. .. . 

Skin. of the' hyaline portion of the' body, 
in ;vliicli axes seen muscular reticulations, 
mknified': a hnu la r  inuscles; b loqgitud- 
inal musclFs; 'c oblique .protending mus- 

t cular libres! is&& from the .annulas 
muscles., . 

. .  

1 7.' Feces, 'magapified. . ' . .  

- 

- ' 9. Epithetosoina norvqimiu, magnified : a the 
tr&'k; b the proboscis. 

10. Same animal, magnified, aiid .opened ven- 
a, . trally; a th6 intektine. , . . 

-, 11.. Same . animal,. openad. .dors&lly, mag- 
nified : .a 'oppning ' on the innei.. surface 

. of the skin; b mopbagus; c ,211 instrig- 
tion, where th;! pophagus passes .. into 
the intestiue; ' d  folds of the intestine; e 
musculw bands passing ,along the dorsal 
surface of the intestine; jl the uterus. ' 

'- 12. 'Anterioi extremity'of 'the body, * opened 
to ,  show the apertures' foP. the lateyal .fis- 
sures. and the orifice for th'e piwboscis. 
magnified : a fissiform apertures ; * b orifice 

8: A :piece of the ovn~y, magnified: a a *fol- . 
. licle; 2, cells.. 

' 

' 'for the proboscis. 



Tab.: VI, gig, 13. 

- 14. 

. ,  , .  

- :15. 

Den forrest;! Kropsende. forstsrret. a 
Sidespalteke; b Mundhnbning; c Sna- 

.bel. 
Tversnit af Kroppen, forstxfrret. a Cuti- 
cula; 7, Epithellag; c Bindevsvslag; d 
Ydre Ripgmuskler ; e Lsngdemuskler ; 

'J' Indre Ringmuskler; g 'Tarmfolder q e d  
.sit 'Epithel; h Centralkar i Nervestrsn- 
gen; i Kervestrsngdns Skede; k Xer- 
vens ydre celloliere Lag: 1 Nervens 
indre fibrillme Lag. 

. .  
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I 

I PI. VI,  fig. 13. . Anterior extremity of body. magnified: a 
I lateral fissures: b buccal aperture; c pro- 

'boscis. 
- 14. Transverse section of the body. magnified : 

a cuticle; b epithelial layer: c layer of 
connective tissue ; d external annular Inus- 

I cles ; e longituclinal iiiuscles : f i i t A a 1  
I annular muscles; g folds of  tlie intestine: 

with their epithelial covering; h central 
I vessel in the nervous chord; i sheath of 

nervous chord ; k external cellular layer of 
I , the nerve; 1 intemn1,fibrillous layer of the 

, nerve. . 

I 

.. 

,I . 
I 

I 

Trersnit af Snabeleiis Hud, for'stmret. . - 16. Transverse section of' skin of proboscis. 
a Cutiqula; b Epithel; ~ 'Bindevav .  ' I, magnified : a cuticle ; b epithelium ; c coii- 

. .  iiectire tissue. 
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nder 19de Marts 1874 indsendte Prpfessorerne H. Mohn u og G. 0. Sars til den kongelige norske Regjerings 
,Departement for det Indre en Forestilliug saalydende : 

Gjennem vore Studier af vort Lands Natuyforhold 
ere vi ‘komne til den. Overbevisning, at Forklaringen og 
Forstaaelsen af disse maa a g e s  hovedsagelig i Forholdene 
i det Hav, som omsluttes af Norge, Fserfierne, Island, Jan 
Mayen og Spidsbergen. Deiine Del af Verdenshavet danner 
et stort Bassin, i livilke Atlaiiterhavets varine Vande stsde 
sammen med Ishavets kolde. D e  Bidrag til Kundskaben 
om dette Hav, som hicltil foreligge, gjzlde Iiovedsagelig 
alene Bzkkeqets Rand. og skyldes for den stprrste Del 
@orskn&er, anstillede af Expeditioner, udsendte fra frem- 
niede Lande. Saaledos have de forskjellige Svenske og 
Franske Expeditioner til Spidsbergen giwt udmerkede Op- 
lysniiiger om Bassinets sstlige Rand, og de fra England 
med nampskibene .‘Lightning” og *‘Porcupine” i 1869 og 
1870 udsendte Expeditioner have tilvejebrqt Oplysninger 
om dets sydvestlige Rand inellem Skotland og Faeigerne, 
der i inere end en Henseende maa kaldes epokegjsrende. ’ 
Hvor Havet stsder op til Sorges Kyst ere Forholdene inde 
ved Kysten blevne underssgte dels ved vore Zoologers Ar- 
beider, dels i de senere Aar ved de med Oplodningsdamp- 
skibet “Hansteeii” . udfsrte’ Expeditioner. Fra det aabne 
Hav derimod er det yderlig lidet, der er tilreiebragt af ’  
Oplysninger. Norske Szlfangere have vistnok siden 1867 
jevnlig liver Vaar anstillet meteor6logislre Iagttagelsei og 
lejlighedsvis fors0gt Maalinger af Temperaturen’ i Havets 
Dyb, men i Forhold til Gjenstandens Storlied ore disse 
Resultater kun at betrngtc soin de fmste Yink om de 
sandc Forhold. 

Hvad de fysiske Forhold angmr, have de Fraiiske, og 
i langt hprjere Grad de Svenske Spidsber~ens-Expeditioner 
foretaget Lodninger inqllein Korge og Spidsbergen saint 
langs depne OgruppesVestside, der vise,. at der melleiii de 
nsevnte Lande-ikke or dybere end 270 Favne, og Lodnin- 
ger fra flere Tyske Expeditioner have godtgjort, a t  hele 
Ostishavet mellem Norge, Spidsbergen, Novaja Semlja og 
Nord-Rusland danner et eneste, Flak, der grunder op mod 
disse Landes Kyster. 

Den iiorsko R‘ordlinvserpeditio~~. C. Wile : Espoditionons Ilistorie. 

n the 19th ‘of March 1874, Professors H. Mohn and 0 G. 0. Sars memorialized the Home Department of His 
Norwegian Majesty’s Government as follows : - 

A careful study of the physical and biological coii- 
ditions peculiar to our native country, has convinced us, 
that the means whereby to comprehend apd explain them 
must be sought chiefly in a thorough exploration of the 
Sea stretching between Norway, the Faroe  Islands, Iceland, 
Jan Mayen, and Spitzbergen. This part of the Ocean coii- 
stitutes a wide basin, in which the warm water of the 
Atlantic meets the cold indraught from the Polnr Seas. 
Our present knowledge of this ocean-tract refers principally 
to the margin of tlie basin, and is in gea ter  part a result 
of Expeditions despatclied By foreign countries. Thus! for 
instance, the various Swedish and French Expeditions to 
Spitzbergeii have contributed very materially to. furnish 
information concerning the eastern inargin of tlie basin, 
and  tho^. sent out from England with the “Lightning” 
and the .‘Porcupine,’’ in 1869 and 1870, have, as regards 
the south-western margin, between Scotland and the Fsre 
Islands, supplied data that ] m y  be said to mark an epocl- 
in the liistory of mayine research. The strip of ocean 
iurnediately adjacent to  the Norwegian coast, has been in- 
vestigated partly by our zoologists in the course of their’ 
labours, and partly on the annual expeditions of the Coast 
Survey. niith the steamship ‘LHansteen.” But as to the 
open sea, what we us yet know is meagre in the ex3renie. 
True, meteorological observations have, since 1867, been 
taken every “spring ’ by captains of Norwegian sealeis: 
who now and again will make attempt t o  determine the 
temperature in the depths of the ocean; but such results 
must, compared ‘to the magnitude of the problei;, bo re- 
garded as mere ilitiinatioiis of the truth. . 

With respect to physical conditions. souiidings were 
effectod o i  the French. and more especially on the Swedish, 
Spitzbergen Expeditions, between Norway and Spitzbergen 
and dong the western shores of that group of islands, 
showing the depth of the ocean between the said countries. 
to be nowhere gea te r  than 270 fathoms; and froni soundings 
taken on divers German Expeditions, the whole eastern sec- 
tion of the Arctic Ocean is lmown to constitute an inrmense 
flat, shoaling gradually up to the coasts of Korway. Spitz- 
bergen, Xovnja Zemlja. and Korthern Russia. 

1 



Vestenfor Linien mellem Tromss og Spidsbergen og 
vestenfor samt * nordenfor denne 0 styrter derimod Bunden 
sig ned til e t  stort Dyb, der midt imellem Spidsbergen og 
Grsnland maaler 2660 Faine, en Dybde, der rivaliserere 
med selve Atlanterhavets. Xra den nordlige Side af Bas- 
sinet haves iqgen Lodninger; kun red man, at den iu l -  
kanske 0 Jan) Mayen styrter sig meget brat ned i Havet. 
Heller ikke ved man, hverken hvorledes Bankerne pad 
Islands Vestkyst eller Flakket mellem Island og ‘ Fsrserne 
gaa over til Ishavsdybet. Forholdene mellem Fsrprerne og 
Skotland ere derimod nplie underssgte af .‘Porcupine“-Ex- 
peditionen i 1869. Her gaar fra Isliavet en smal Rende 
pas 600 Favnes Dyb ned i Atlanterhavet. Denne Rende 
samt den formodentlig dybe Rende mellem .Island og Grsn- 
land synes at vaere de eneste Communicationsveje i Dybet 
mellem Atlanterhavet og vort Ishav. P a s  de‘n norske Side 
straekker Kundskaljen om Havbundens Form sig saagodtsom 
ikke udenfor de af Fiskerne bessgte og af “Hansteen”-Ex- 
peditionerne oploddede Banker. Kun pas e t  eneste Sted, 
ved Storeggen, have disse Lodninger antruffet en rask 
Heldning af Bunden ud mod det store Har-Bassin. Ellers 
ere vi totalt uvidende om, paa hvilken Maade vor Kysts 
Banker gaa over i Ishavsdybet, om det sker brat, eller 
langsomt, om det sker n s r  Kysten eller om det fsrst finder 
Sted langt ude i Saen.. Kundskaben om dette Punkt er 
det netop, som vi maa  anse det for. e t  Hovedpunkt at 
vinde. 

Med Hensyn til Temperaturen i det her orntalte Strprg 
af Havet er vor Kundskab indskrsenket omtrent til de 
samme Localiteter, som de hvor Dyhdeforholdene ere under- 
ssgte. Temperaturmaalingerne fra vor Kyst vise, a t  vore 
Banker og vore Fjordes tildels store Dyb dskkes af Vand, 
hvis forholdsvis hsje Vaimegrad viser hen til Atlanterhavet 

‘som dets Udspring. Intetsteds langs Norges Kyst er der 
paa Bankerne eller Fjordenes Bund fundet Kuldegrader. 
Saadanne ere derjmod fundne ikke alene saavel i Overfladen 
%om i Dybet- ude i Havbassinets centrale Del og henimod, 
dets vestlige Rand, men ogsaa i den dybe Rende mellein 
‘Farereme og Shetland allerede i 300 Favneg Dyb. I 

Hvor langt iri maa gaa ud i Havet yestenfor Norge forat 
traeffe p k  iskoldt Vand paa Bunden, derom staa vi aldeles 
blottet for Kundskab. Her  staa vi atter v6d et  Hovedpunkt, 
thi denne Graendse mellem det rarme’ Atlariterhavsvand og 
det iskolde Polarvand maa, efter det hrad der kan slhttes 
af l ipende  Forhold, betegne Grsndsen for de i Havet 
levende Vseseners forskjellige Udbredelse til den ene eller 

.til den anden Side. End ringere end vgr Kandskab om 
Dybde- og Varmeforhold er vor Kundskab am Strsihforhold, 
der spiller en saa stor Rolle i Dyrelivet, om Havvandets 
Bestanddele, der e t  af lige V?@ighed, og om de jordmag- 
netiske Forhold, der .for Theorien som for Skibsfarten er 
a.f sax Betydning. 

West of a line extending between Tromspr and Spitz- 
bergen, as also west and north of the latter locality, the 

, bottom sinks to a great depth, reaching between Spitz- 
bergen an& Greenland 2650 fathoms, and accordingly rival- 
ling that of the Atlantic itself. Along the northern boun- 
dary *of the basin no soundings have as yet been taken; 
all we know is, that the volcanic island of J a n  Mayen 
plunges precipitately into the ocean. Yor is it yet known 
how or where the banks on the west coast of Iceland and 
the flat between Iceland and the Fs roe  Islands, pass into 
the depths of the Arctic Ocean. The section stretching. be- 
tween the F m o e  Islands and Scotland, was, on the other 
hand, carefully explored on the “Pqrcupine” Expedition, 
in 1869. . I n  this tract, a narrow channel, 600 fathoms 
deep, extends from the Arctic Ocean to the Atlantic. This 
channel, and probably too the deep channel between Ice- 
land and Greenland, would appear to be the only highways 
by which the depths of t i c  Atlantic are connected with 
those af the Arctic Ocean. Along the Norwegian coast, 
what we kno~< of the nature and contour of the bottom is * 

almost exclusively‘ cohfined to that’ of the banks periodically 
visited by fishermen, and which of’ late years have been in- 
vestigated on the Coast Survey expeditions with the .lHan- 
steen.” In  but one .locality - of€’ the Storeggen bank - 
was the bottom found to sink rapidly down to the great 
ocean-basin. With this esception, we are totally ignorant 
as to how and where the banks lying off the coast of thi!! 
country pass into the depths of the Atlanti’c, whether 
gradually or precigitately, whether in close proximity to 
the coast or possibly in mid-ocean. Now, the solution of 
this problem appears to us of the greatest importance. 

As regards ,the temperature throughout the aforesaid 
ocean-tract, i t  is known only for most of the localities in 
which the depth has been measured. The comparatively 
high temperature distinguishing the vater .on our coastal 
banks and in our fjords, many of which are of great depth, 
points to ‘the Atlantic Ocean as the source whence i t  is 

Nowhere along the coast of Norway, whether ’on 
the banks or a t  the bottom of the deepest fjords, has 0” 
been observed; but in the  central part of the ocean-basin, . 
and at itswestern margin, the temperature has been found 
to be below zero, both at  the surface and in the depths; 
nay, in the deep channel between the Shetlands and the 
F s r o e  Islands .O” is reached at a depth of 300 fathoms. 

At what distance from the western shores of Noway 
the glacial bottom-area commences, we are unable *to infer 
from the data as yet obtained. Here, then, we stand in face 
of another highly important question ; for the limit at which 
the warm water .of ‘the Atlantic meets the cold indraught 
from the Polar Sea, must, reasoning from analogy, makk . 
the limit! of distribution for the animals inhabiting the 
warm and cold areas. But, trifling as is our knowledge 
of depth and temperature in that ocean-region, we know 
still less concerning the nature of its currents, - a phy- 
sical condition which everywhere exerts such great influence 
on the character of the marine fauna, - concerning the 
chemical constituents of its water, - no less important in 

t derived. 



Af hvad vi hidtil vid'e om det Hav; som omgiver 
Norges Kyster, kunne vi erkjende, at det er dette Hav, 
hvem vort Land skylder sin Existents som beboet og som 
civiliseret Land. Gaar man til de samme Breddegrader 
i Asien eller Amerika, trmffer man kun Js-0rkener. der 
sparsomt beboes af nomadiske Folkestammer. Det milde 
Klima, som i Norge' gj0r Landbruget, vor vigtigste Narings- 
vej, mulig, skyldes ,det varme Hav, som beskyller vore 
Kyster. Dette Havs Varme er ikke indskrsnket til Over- 
fladen: i saa Fald vilde dets Virmekraft mart vsre  for- 
brugt under den lange Vinter; men, som anfmt, findes paa 
Kystens Banker og Fjordenes Dyb varmt Vand, der gjen- 
nem den lange Vinter, naar den koldere Luft stadig trzkker 
Vasipe fra det vaimere Vand, er det Reservoir eller den Ovn, 
som stadig forsyner Luften med Varme, og hvis Varme- 
mangde er saa stor, at den holder ud den strengeste Vinter 

Udenfor 
Bankerne have. vi i Dybet Ishavets iskolde Vande,. der 
fylde Far+ Shetlands-Rendens nederste Halvdel. Mod 
dises  Indtrsngen til Landet danne Bankerne den beskyti 
tende Vold, de holde de iskolde Vande langt borte fra 
Kysten og hindse dem fia at  trange ind i vore Fjordes 
Dyb. Uden disse Banker skulde vi visselig i Xorge have 
Grwlands Klima. Bankeriies Udstrakning mod Vest eller 
Nordvest er saaledes en capital Sag for hele vor Tilvarelse 
- inen liidtil er den os ganske ubekjendt. De varme 
Vande, der flyde nordover fra Atlanterhavet, have en stadig 
Tendents til at gaa til hejre, altsaa til at kaste sigind paa 
Ehsopas Vestkyst. Her mode de vore Banker. over hvilke 
de flyde. Denne Omstsndighed el: af den s t ~ r s t e  Betyd- 
ning. 'Phi Exempler fra andse Steder, f. *Ex. fra Fer+ 
Shetland-Rehden, vise, a t  hvor de varue Vande flyde over 
e t  Underlag af iskoldt Vand, foregaar der fra dette en 
sterk Afkjeling, der endog naar til Overfladen, og saaledes 
bidrager til a t  gj0ry Klimatet koldere. Men hvor det 
va,rme Vaud flyder over en Landbund, der tjener depne 

Det  skyldes 
derfor vore Bankers Udstrakning, a t  Atlanterhawts varme 
Vande uden nogen sterk Afkjerling kunne omslynge vore 
Kyster helt op til Groendsen modRusland og videre. Den 
Udholdenhed, som det varme Vand har til at modstaa 
Vinterens Strenghed, beror foruden p m  Landbundens, det 
er Bankernes, Udstrakning ogsaa paa deres Dybde - inen der- 
om have vi ikke Kddskab  uden for den ma le  Rands.Ved- 
kommende, som de senere Aws Dyblodninger langs Kysten 
har skaffet os Kundskab om. 

' uden at tabe noget merkeligt af sin Varmeevne. 

* til at bevare dets Varme i lan$e Strackninger. 

their operation, - and finally, concerning the' phenomena 
of terrestrial 'magnetism, which, bearing as they .do alike 
on science generally and on practical .navigation, aye of 
peculiar significance. 

From the facts, as yet determined respecting the sea 
that layes our shores! .. we. !nay 'safely assume, that to its 
waters. is Korway indebted for her existence as a habitable 
and civilised country. In  Asia. and America, the land 
within the same pasallels of latitude constitutes a vast icy 
waste, thinly peopled by.,nomade. tribes. The mild climate 

. of Norway, indispensable for the prosecution of agriculture, 
whereby the great bulk of the population .subsists, depends 
mainly upon the high temperatuse of the sea suiyounding 
our coast. The heat 'given. off by the water is not de-. 
rived exclusively from. the surface; were such the case, its 
source would soon be exhausted*during the long northern . 
winter; but, as previously stated, water of a high tempera- 
ture is found on the banks and in the depths. of the fjords, 
which, throughout the long winter, when the cold air is' 
incessantly drawing off heat from the sea, constitutes, so. 
to speak, a reservoir. whence the atmosphere is supplied 
with heat; and' the amount in store is much too great 
to admit of' being sensibly reduced by the longest and inost 
rigorous of winters. Without the banks, we have the cold 
water from the Arctic Ocean, filling 'the lower half of the 
channel between the F m o e  and the Shetland Islands. Now, 
i t  is these banks that form a protective barrier, effectually 
preventing the cold water from forcing a passage to the 
coast, and from mingling its waters with those in the depths 
of our fjords. Deprived of these banks,. Norway would 
assuredly have the climate of Greenlandi Hefice their 
extent, in a westerly or north-westerly direction i s .  a 
question of vital i m p o r t a k  to the people of Xorway, 
ye t ,  concernipg which we have at present everjrthing to .learn. 
On its northward course; there is a marked tendency in the 
warm Atlantic water to keep to the right and bank up 
against the western coast of Europe; Here it reaches our 
banks, over which i t  passes. But this is a most important- 
fact; for whenever a mirm current flows ovgr a substratum of 
cold water, as is the case in the channel extending between 
the Shetlands and the Fsroe  Islands, it pasts with a consider- 
able portion of its; heat, being cooled up to the surface, and 
thus contributes towards the severity of the climate ; but 
where the warm water flows directly 'over .the bottom, *it 
will retain its heat  for a very considerable distance. Hence 
it is the magnitude and extent .of 'our banks that enab€es 
the waxm water of the Atlantic, without being deprived of 
any great amount of heat, to compass our shores as .fax 
north as! nay farther than, the Russian frontier. The 
tenacity evinced by this water in retaining its high tom- 
perature, how intense and protracted .soever may be the 
cold, is due, not only to its flowing for a long distance in 
immediate contact with the bottom, or to the extent of the 
banks, but likewise to the depth in those localities. As 
regards these conditions, however, all that  we know has 
reference solely to the narrow, belt along the coast in which 
of late years soundings have been taken. 

1* 
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Med Hensyn til DyrelivetsForhold i den omhandlede 
Havstrskning er vor Kundskab omtrent paa det‘ samme 
Trin som med Hensyn til de fysiske Forhold. Denne Hav- 
strzkning er hidtil saagodtsom slet ikke unders~gt  og meget 
synes at lade formode, at Dyrelivet her saavel oppe i Seen 
som paa de stprrste Dyb’ 6 1  vise sig sardelcs rigt ud- 
viklet. Navnlig vi1 der til de paa de store Dybder (som 
her gaa ned til over 2000 Favne) levende Dyrformer knytte 
sig en ganske serlig Interesse. ikke blot i zoologisk men 
ogsaa i geologisk. Henseende, da det allerede har vist sig, 
a t  saadanne Dybvandsdyr ofte kunne aabne os ganske uven- 
tede Indblik i vQr Jordklodes tidligere Forandringer. Det 
lidet vi til Dato kjende om de fysiske Forhold i den om- 
talte Havstraekning, tprr nu ogsaa lade os formode, at der 
efter al Sandsynlighed her vi1 findes et rigere og mere 
varieret Dyreliv i Dybet, end maaske i nogen anden Del 
af Verdenshavene, og at man derfor .netop her lettest vi1 
kunne faa l0st mange endnu uggjorte Sporgsmaal vedkom- 
mende Dyrelivets Udbredning i Havets Dybder og Forhold 
til tidligere Jordperjoders Dyreliv. D e  engelske Expedi- 
tioner med “Lightning” og “Porcupine” have allerede til- 
strrekkeligt vist os, hvilket vidt Felt for fremtidige Under- 
s@gelser, ber~rende de vigtigste Sp0rgsmaa.l i Naturviden- 
skaben, der her ligger aabent for os, og det er gansko 
naturligt, a t  den‘ videnskabelige Verden ogsaa venter, at der 
fra voit Lands Side skal gjdres noget til  Fremme af en 
Sag, der er af saa stor Betydning for Videnskaben og hvori 
allerede saa mange Nationer have taget virksom Del. 

Vi have ogsaa’ en dobbelt Opfordring hertil, da der 
ved Siden af de rent videnskabelige Resultater ogsaa kan 
ventes opnaaet Resultater af stor praktisk Betydning for 
vort Land. At Undersprgelserne af de fysiske Forhold i 
denne Havstraehing vi1 give vigtige Bidrag til Bedsmmel- 
sen af TTejrforholdene langs vor meget befardede Vestkyst 
og derved altsaa komme Kystbefolkningen tilgode under 
’dens haarde og farlige Bedrift tils0s, er vel utvivlsomt. 
Ogsaa er det at vente, at mangeSpmgsmaa1 vedkommende 
vore vigtigste .Fiskerier herved . vi1 kunne lerses. Navnlig 
girelder dette de for vort Land saa vigtige Sildefiskerier. 
Som allerede Undertegnede Sars har udtalt, er der al 
Sandsynlighed for, a t  de store Sildemasser: der om Vinte- 
ren og Vaaren besarg‘e vore Kyster, netop haw sit egentlige 
Tilhold i den omtalte Havstrskning, og at de. Variationer, 
som gjennem Tidernes L0b ere iagttagne ved Vaarsildfiske- 
rierne, vaesentlig afhaenge‘ af og betinges af de forskjellige 
meteorologiske Forhold i det udenfor liggende Hav. 

Den ’ store saavel videnskabelige som praktiske In- 
teresse, der saaledes .knyttQr sig til Kundskaben om vort 
Vesterhavs Naturforhold, gj0r det i mange Henseender 0n- 
skeligt, at en madan Kundskab erhverves saa snart og saa 
fddshndig t  som muligt. E n  gadevis Fremgangsmaade 
med Benyttelse af de forhaandenvaerendo Hjelpemidler vi1 

Of the fauna inhabiting the tract of ocean referred 
to in this Memorial, our present knowledge is no less 
limited than of its physical conditions. This ektensivo 
region has never yet been made the field of zoological in- 
vestigation; and there is much to wapant our assuming, 
that the animal life prevailing there will prove to be 
distinguished alike at the surfaceand in the greatest depths 
by a high degree of development. And moreover, peculiar 
interest will attach to forms of animal life occurring in 
the great depths (upwards of 2000 fathoms), not only from 
a‘ zoological, but ‘also from a geological point of view. in- 
asmuch. as deep-sea animals hare frequently afforded an 
unexpected insight into the earlier transformations of our 
planet. From the little at present known of the physical 
conditions distinguishing the aforesaid &ocean-tract, we may 
infer, that, inhabiting its depths. will be in all probability 
found a fauna more extensive and varied than, perhaps, 
in any other part of the ocean; and hence that we .may 
rely on i t s  furnishing exceptional facilities for the elucida- 
tion of many still unsettled questions touching the occur- , 
rence of deep-sea ‘aninials, and the coiiditions affecting ani- 
mal life in former geological periods. The results of the 
British Expeditions with the “Lightning” and the “Porcu- 
pine” have shown us how wide a field of research this sub- 
ject opens, bearing as it does on the weightiest problems 
in Physics and Natural History; and i t  is butnatural that 
our country should now be expected to contribute her quota 
towards the advancement of ? cause so important to the 
interests of Science, and in \i-hich‘ so mahy nations have 
already taken active part. 

Besides, we have in this case an additional inoiive to 
impel us, since, apart from scientific expectations, there 
is reason to conclude that great material advantage would 
accrue to the country a t  large. Thus, for instance, a 
thorough investigation of the physical conditions peculiar 
to the said ocean-tract, must very materially assist in thi’ow- 
ing light upon the meteorological influences so potent in 
determining the weather on our western shores, and thereby 
render special service to the coastal, population when en- 
gaged in their arduous avocations. Noreover,. many now 
open questions affecting the most important of our fisheries, 
would, we may reasonably opine, be elucidated. This refers 
in particular to the great periodical herring-fisheries. As 
already suggested by one of your membrialists (Sars), it is 
in all probability. this tract of ocean within which l i ~  the 
true haunts of those enormous shoals of herrings that in 
the winter and spring annually repair. .to our ’shores; qnd 
the marked irregularity of occurrenco, observed, in the 
coqse of.years, after a longer or shorter interval, to dis- 
tinguish these fisheries, may no doubt be traced to  meteo- 
rological influence at work off the coast. 

Hence, as very great benefit would assuredly result 
alike to Science and to the material interests of thenation 
from, an intimate knowledge of the physical and biological 
conditions distinguishing the Norwegian Seas, the sooner 
and the fuller, in our judgment, that knowledge be ac- 
quired. the better. A gradual mode of procedure, using 



5 

her ikke strskke Ian@ til. De norske Skibe, somfortsins- 
vis besprge disse Farvande. ere Sslfangerne. Fra dissa kan 
man fremdeles vente Bidrag til Kundskab om Havets Vejr- 
forhold, der efterhaanden ville sst te  os istand til a t  laere 
disse vigtige Monienter for Dyrelivet og Havboernes Van- 
dring a t  kjende. Szlfangernes Ophold i disse Egne fore- 
gaar dog kun til en Del af Aaret, Marts til Juni, og til- 
dels langt Nord og inde i den med Drivis belagte Del af 
Havet, son1 udgj0r den allernordligste Del af det Felt, 
livprtil vi her sigte. Endel norske Fartajer ’fare tildels et 
godt Stykke udenfor Kysten til og fra Arkhangel oinSom- 
meren. Ogsaa fra en Del af disse kunde man erholde 
meteorologiske Iagttagelser. Hvad der paa denne Maade 
kunde indvindes af Oplysninger, vi1 det meteorologiske In- 
stitut bestrsbe sig for a t  lade komme til Nytte for den 
attraaede Kundskab om Havets *Vejrforliold. Videre end 
til saadanne Iagttagelser kuhne Handelsniarinens Bestrac- 
belser ikke-naa. Det har vist sig, a t  der med Maalingen 
af Havets Temperatur i Dybet om Yinteren .for Sslfan- 
gerne er forbunden szregne Vanskeligheder, der have gjort 
mere end en Skibsfgrers ufortrprdne Bestrsbelser til Intet. 
Mere kunde vistnok udrettes, om en Videnskabsmmd med- 
fulgte et saadant Fartprj, Men da donne ikke kunde diri- 
gere Skibet hen til de Steder, hvor hans Undersprgelser 
vilde vaere af stgrst Interesse. og Salfangerne, som naevnt, 
opholde sig den meste Tid udenfor det Felt, der naermest 
skulde rsre  Gjenstand for den mest lovende Undersagelse, 
vi1 ogsaa et saadaut Middel blive for kortraekkende. 

Vi blive saaleiles staaende ved den Overbevisning, a t  
U~dersprgelsen af Havet vestenfor Norge, for at blive effec- 
tiv, maa udfprres ved en dortil bestemt og udrustet viden- 
skabelig Expedition. Som Forbillede for en saadan staa 
de Britiske Expeditioner med .‘Porcupine’’ og L‘Chalhger”. 
Den sidste, der gja4der alle de store Verdenshab og har 
en stor kraftig Dampcorwt til siq Disposition, or udrustet 
nied alt livad der til dens 0jemed kan fordres og or sit 
Land i enhver Henseende vzrdig. Saa storartet et Appa- 
rat vi1 til Undersprgelscn af vort Hav ikke vacre nprdvendigt. 
Vi ville i enhver Henseende vare hjulpno med en Expedi- 
tion saadan soin den med LiPorcupinell. 

Fra den Sorske Stats Side har der, uagtet mamange 
af vore Interesser knytte sig til Havet, ikke vaeret fose- 
@et iogen Expedition af vidonskabelig Art til de os d e r -  
nsrmest omgivende Have. Undersagelsen af de for vore 
nordlige Egne sw vigtige Fangstfelter i Nordishavet har 
ene og alene vacret overladt til den private l!”oretagsomlied, 
som her foruden de rent praktiske Resultater have med- 
bragt skjprnne Resultator for Videnskaben. s3jvel for Geo- 
grafien som for Naturvidenskaben. Vi kunne n w n e  Carl- 
sens Oi~sejling :Lf Spidsbergen, ham Indtrsngen i dot kariske 
Hav, ham og Tobiesens sanit senere Altmanns, Nilsens og 

to’ their ‘full extent the limited means now at our disposal, 
would certainly fail of its object. The Norwegian vessels 
that navigate those regions are mostly sealers. From this 
source we may indeed still hope to learn further valuable 
particulps of meteorological phenomena, which may event- 
ually lead us to a juster estimate of their influence on 
animal life and the migratory instincts observed in 
the inhabitants of the deep. Meanwhile. the sojourn of 
our sealing-ships in those high latitudes is confined to part 
of the .year only (from March to June), the vessels 
keeping, : too, nearly the whole time, among the drift-ice, 
which constitutes the extreme northerly limit of the tract 
referred‘ to, Moreover, the Xormgian ships that trade to 
Archangel, and yliich could also furnish meteorological ob- 
servations from the open sea, do not extend their voyages 
beyond the summer months. Of all information from 
these sources, the Meteorological Institute will of course 
take advantage, to extend our knowledge of the causes 
determining the weather a t  sea. With other and more in-. 
tricnte observations it does not lie in the power of the 
merchant-navy to furnish us. Observing the temperature 
at any considerable depth in winter, is attended with very 
great difficulty, so p e a t  indeed as to have rendered worth- 
less more than one captain’s indefatigable exertions. True, 
greater results might be obtained were a gentleman whose 
profession w2s science to xcompmy such a vessel; but 
even in that  C B S ~  he could not shape her course and visit 
the best localities for observations ; besides, the Norwegian 
sealers keep most of the season without the tract which, in 
preference to any other section of t i m e  Northern Seas. it is 
desirable to select as the field of exploratory research; and 
hence the alternative offered has little to advocate its adoption. 

In  face of the facts set forth above, w o  ’will em- 
phasize our previously expressed conviction, that, in order 
to investigate ’ effectively the tract of ocean stretching west 
of the shores of Norway, a special expedition must be 
despatched. As models we have the ‘LPorcupine’’ and ”Chal- 
lenger” Expeditions. The latter, which .has for its object 
the exploeation of the p e a t  Oceans of the globe, is fur- 
nished with a powerful steam-corvette, has been fitted out 
on a ‘scale commensurate with its importance, m d  is in 
overy way worthy of the British Nation. But means so 
extensive and costly are not required for investigating 
the Norwegian Seas; an Expedition similar, for instance, 
to that sent. out with the “Porcupine,” would cortainly bo 
adequate for the attainment of the end proposod: 

Though so many of our national interests are directly. 
connected with the sea, no Scientific Expedition bas yet 
been undertaken by the State to those parts of the ocean 
that lie next adjacent to the Norwegian coast. The ex- 
ploration of the extensive sealing-grounds in the Arctic 
Ocean hw been loft altQgother to private enterprise, which, 
apart from merely practical results, has enriched Science 
in the several branches of geograpJy, physics, and natural 
history. As a few instances in point, we have only to 
mention Carlson’s circumnavigation of Spitzbergen, his ex- 
ploring voyage fas into the I h a  Sea, and the discovery, 
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J o h s e n s  Opdagelse af Kong Karl-Land, der saa lsn’ge 
svsvede som en Taage for Geograferne, Tobiesens I%*- 
gelser fra Overvintringer paa Bjerne-0en Og paa Novaja 
Semlja, Johansens og Macks Omseiling af Novaja Semlja 
og Opdagelse af det varme Vand udenfor Obs og. Jeniseis 
Mundinger. Ved disse Resultater har Norge kunnet hsvde 
en Plads som Deltager i de Opdagelser, livormed en Raekke 
af Nationer have. bidraget til at sprede Lys over vor 
Planets nofdligste Egne, og denne Plads har vsret  en 
srefuld selv ved Siden af de rigere Xationer ined deres 
ganske anderledes vel udrustede offentlige .og private Ex- 
peditioner. 

Imidlei-tid tro vi, at Udrustningen af’ en egentlig 
Nordpol-Expedition. ’ med det Maal at tra?nge frem i 
hidtil uudforskede Polar-Egne, ikke bliver vor Sa&. Dette 
maa vi overlade til de rigere Nationer. Men naar der 
lige udenfor ror Kyst ligger et Hav, der indeslutter Op- 
havet til hele vqr Existents, og dette Hav hidtil er saa- 
godtsom ganske ukjendt i dets Naturforhold, da ligger Un- 
dersprgelsen af disse os Nordmhnd n s r  og naermere end 
nogen anden. 

E n  videnskabelig Undersprgelse af Havet udenfor 
Norges Vestkyst er en Opgave, som fra norsk Side visselig 
skulde kunne udfores med samme Held som de Britiske 
Expeditioner af samme Art. Den maatte gaa ud paa at 
underssge Havets Dybde, dets Temperatur, dets Vands 
chemiske Sammensstning og Gasindhold, dets Strprmninger 
saavel i Overfladen som i Dybet, Bundens Beskaffenhed 
08 geologiske Formation; dets 7-ejrforhold, de magnetiske 
Forhold og ssrlig dets Dyre- OF Planteverden af enhver 
Art. Som Resultater af en saadan Undersprgelse kan man 
vente a t  erholde Oplysning om d e  de Katurforhold, der 
betinge vort Lands Klima med dets Variationer og fremfor 
Alt om vore vandrende Fiskearters biologiske Forhold. Af 
hvilken Interesse saadanne Resultater vfide. vs re  tor den 
hele Xaturvidenskab, skulle vi ikke her videre udbrede os 
orer; alene de vigtige Resultater, .SON kunne gjores Reg- 
ning paa for vore Fiskerier forekommer det os at v m e  
nok at henpege paa for at motivere en saadan Undersprgelses 
Onskelighed. E n  til en saadan Undersegelse udsendt Ex- 
pedition maatte gaa ud fra den norske Kyst nordenfor Stat 
som sin Basis, og fra denne af studere Forholdene ud over. 
.Bankerne lige til- selve Ishavsdybet, en Opgave, sorn den 
for Dampskibet “Hansteens” Oplodninger lagte Plan ikke 
tillader dette at udfme, paa samme Tid som iLHansteens” 
Arbeider ville bidrage i hsjeste Grad til at stdrtte den til 
Havets Undersprgelse udsendte Expeditions Arbeider. En 
anden Tilslutning vilde Hav-Expeditionen have til de Bri- 
tiske Expeditioners Arbejde, nsvnlig til “Porcupine”-Ex- 
peditionens. Den vilde @ve denne, der nsrmest er at 
anse for en Pioner-Expedition paa disse Felter, den rigtige 
Udvidelse og Afrunding i Retning af Polarhavet og s m  
ledes modes med al mulig Sympathi af de Britiske For- 

first by that enterprising seaman and Tobiesen, and, some 
years later, by Altmann, Nilsen, and Johnsen, of Kong 
Karl’s (Wyche) Land, which had so long flitted mirage- 
like before the minds of geographers ; Tobiesen‘s valuable 
observations. taken when wintering on Beeren-Eiland. and 
on Novaja ZemIja ; Johansen’s and Macks circumna.ri- 
gation of Novaja Zemlja: and their discovery of the warni 
surface-water off. the mouths of the Ob and the Penisqi. 
The exertions of these Norwegian marineys have given to 
their country ’ her full share in the discoveries that h y e  
helped to throw light on the most northerly regions of the 
globe, thus securing to her an honourable position by the 
side of wealthier. nations. with their numerous Expeditions, 
either fitted out a t  the expense of the State or by private 
munificence. 

Meanwhile, a *‘Korth-Pole Expedition,” having for its 
object the exploration of unknown Arctic regions, does not. 
we conceive, come within the scope of Norwegian enter- 
prise. Such an undertaking must be left to nations better 
able to make the pecuniary sacrifice it would entail. But. 
off our coasts extends a tract of ocean which is the origin 
aad preserver of our existence as a chlised nation; and 
that expanse of sea being as regards its jlhysical conditions 
well nigh unknown, on Sorway should first devolve the labour 
of their solution. 

A scientific exploration of the sea west of Korlvay might 
certainly be accomplished by Sorweginns with success equal 
to that which has attended the like British Expeditions. 
It would comprise the depth of the sea, its temperature, 
the chemical coinposition of its water. the currents prevail- 
ing there, both at  the surface and in the depths, the ia ture  
and geological formation of the bottom! ineteorological and 
magnetical phenomena, and more especially all forms of 
animal and vegetable‘life. The results of such an inves’ti- 
gation might be expected to throw light upon the physical 
conditions determining our climate. and, above all, upon 
the biological characteristics of our migratory fishes. What 
value the ‘acquirement of such information would hare for 
Science generally, we will not dwell upon here; the i r e a t  
advantage which in all probability our fisheries vvould reap 
is alone sufficient to  show the importance of such an 
undertaking. An Expedition with the object here set forth, 
would hare as its basis the Norwegian cot& north of Stat, 
and from this locality would proceed to inyestigate the banks, 
exploring thence down to the deepest parts of the basin, - 
a scheme that does not come within tlie’liinits of the plan 
laid down for the sounding-operations of the Coast Survey 
with the “Hansteen.” the results of which would, however, 
very materially contribute to facilitate the scientifid work 
of the Expedition. Moreover, a Boswegian Expedition 
must derive additional importance from its intimate relation 
to British Expeditions. and more especially to that des- 
patched with the “Porcupine,” since i t  would furnish the 
very desirable opportunity of carrying on and completing 
in tho direction of the Asctic Ocean the work begun by 
the UPorcupine” Expedition (which bore a true pioneering 
character), and hence be met with the warmest sympathy 
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skere. Heron1 have vi allerede modtaget ‘Vidnesbyrd fra 
disse Kanter. Paa samme Tid have vi og bragt i Erfa- 
ring, at den Britiske Regjering ikke agter a t  lade ,,Chal- 
lenger’’ overtage denne Underssgelse af vort Ishavsbekken, 
som vi her ‘have for We. 

Til Udfprelse af Expeditionens Arbejder krsves en 
Zoolog med et Pa r  Assistenter, en Fysiker og en Chemi- 
ker, forsaavidt det Videnskabelige angaar. Til Arbejdstid 
maatte vaelges de roligste S?mmermaaneder, thi med uroligt 
Eav  er Arbejdet i de fleste Retninger umuligt. Maai 
ned, ’fra Ivfidten af Juni til Slutningen af August er den . 
lmgste  Arbejdstid, man kunde gjsre Regning paa, og af 
denne Tid vilde mange Dage ikke kunne benyttes, naar 
Vejret er uroligt. 

Af de til Expeditionen fornsdne Apparater er SkiHet 
det vigtigste og kostbareste. Et saadant maatte vzere et 
Dampskib, der besad tilstraekkelig Kraft til at mansvreres 
for Maskinen i , ethvert saadant Vejr, hvori Underssgelser 
.&f Havdybet overhoredet kunde foretages ; det maatte kunne 
niedtage Kul for en laengere Tid og have en brsndebespa- 
rende Maskine, have flere Baade til forskjellige Underss- 
gelser og et tilstrskkeligt Mandskab til Udfsrelse af alle 
med Dybvandsundersrdgelser forbundne, ikke ganske lette 
Arbejder. Til disse wdfordres ogsaa et Dampspil. Des- 
uden udfordres et Arbejdsrum for de videnskabelige Under- 
wgelser, soni kunne udfires onibord. 

Efter de Unders!ijgelser, vi ved Sagkyndiges HJelp 
have anstillet, findes der blandt norske Dainpfart0jer for 
Tiden ikke noget, som opfylder de naevnte Betingelser. 
Med Hensyn til Tilvejbringelse af et passende Far to i for  
Expeditionen stiller der sig nu trende Alternativer. 

A. Anskaffelsen af et nyt Skib. Med Hensyn til 
de tk  Punkt . ere vi s h .  heldige at kunne nmvne et Over- 
slag over detsKostende, som er blevet os velvillig meddelt 
af Nylands niekaniske Verksted. Dette Verksted ’har nem- 
lig fra den russiske Regjering modtaget Opfordring til a t  
udarbojde Overslag over Omkostningerne ved Anskaffel’se 
af et nyt Jerndampskib, med .Skrue, * skikket til Opsyns- og 
Opmmlingsfart0j, af en Stsrrelse og med en Udrustning 
og Indredning, som p a  det allernsernleste fdder sammen 
med, b a d  vi  efter Samraad medsagkyndige anse passende 
for en Expedition som den af os her omhandlede. Et s a -  
dant ‘Skib vjlde efter Nylands Verksteds Overslag, mod 
fuld Udrustning; Dampspil, Baade, Hsj- og Lavtryks-Ma- 
skine af fuld Kraft for Fartprjet, koste 40,000 til 45,000 
Spd. efter lYutidens Priser. 

Den Ksigsmarinen tilhorende Skrueskonnert .‘Al- 
fen”, som man Pavde taenkt at sBclge, kunde med en p s -  
sende Omforandring blive et  for Expeditionen hensigtsmas- 
sigt Skib. Naar man forsynede FarMjet med ,ny hensigts- 
maessigere :os storre Skrue, en uy stsrre og sterkere Kjedel, 

B. 

on the part of British sauants. Of this we have already 
received assurance. W e  are also able to state, that the 
basin of the Arctic Ocean will not be investigated by the 
&‘Challenger” Expedition. 

The scientific work involved in sucii an undertaking, 
would ch l  for the services of a naturalist, with one or two 
assistants, a physicist,. and a chemist. As regards the most 
fitting season of the year for the cruises of theExpedition, 
this would be obviously the finest suinnier months; for in 
rough weather the greater part of the vork of which there can 
be question is utterly impracticable. Two months and a 
half - from the middle of June.to the end of August - 
might be reasonably calculate? upon, including of course 
many stormy days on which nothing could be done. 

Of i l l  that is, needed for the Expedition, the choice 
of a vessel would be the chief consideration, as her acqui- 
sition would ipvolve the greateh outlay. She should be .a 
steamer, with an engine sufficiently powerful to admit of 
working her in any weather that did not render the ex- 
ploration of the ocean- depths altogether impracticable ; 
she must, too, be able to take out coals for a considerable 
period, have an engine specially adapted for econoinising 
fuel, be provided with several boats, in which, when o c a -  
sion called, to put off from the ship, and moreover be 
manned by a crew sufficientl) numerous to do all the 
work connected with sounding , dredging, trawling , &c, 
which, being mostly of a laborious character, would require 

‘a steam-winch for its effective execution. Finally, there 
must be room on board for instituting such observations 
and experiments as admit of being under6ken a t  sea. 

Having made inquiry of persons specially conversant 
with the subject, we are in a position tp  state, that, at the 
present moment, there is no Norwegian steamer that fulfils 
the conditions specified above. Now, as regards the acquisi- 
tion of a vessel far the proposed Expedition, choice can 
be made between three alternatives. 

A. The purchase of a new vessel. With respect to 
this alternative, we are in possession of an estimate, kindly 
furnished by the Manager of the Nyland Mechanical Works. 
The said Works have been requested by the Russian Gov- 
ernment to give an estimate of the cost of an iron screw- 
steamer, for the Coast Survey of that country, which, as 
regards burden, tackling, and general equipment.corresponds 
very nearly with tbe descviption of vessel that we, having ’ 
duly consulted expert;, believe to be most suitable for the 
Expedition proposed in this Memorial. Such a stemship, 
fully equipped, with compound engines, steamwinch, boats, 
&c., could, &s prices nom stand, according to the estimate 
of the .N.yland Works. be built for a sum of from Spd. 
40,000 to Spd. 45,000. 

I 

‘ 

. B. . The screw-schooner “Alfen,” belonging to the 
Royal Navy, which was to have been sold, niight, by suf- 
ficiently extensive alteration’s, be made a suital$ ship for 
the Expedition. Furnished with a new and improved pro- 
peller of increased dimensions, with lwger and stronger 
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formindskede Riggen og foretog Forandringer ved Apterin- 
gen, saaledes at der blev Plads for de til Expeditionen 
harende Videnskabsmsnd og deres Arbejder, foruden til 
Officierer og Mandskab samt stort Rum til Kul, yildeman 
faa et FartBj, som i saadant Vejr, som udfordres til de 
videnskabelige Mbejder, kunde manprvreres fuldstsndigt for 
Maskinen, og i mere uroligt Vejr kunde manprvr'eres som 
Sejlskib, kvorred Betingelserne altsaa vare givne . for den 
stprrst mulige Kulbesparelse og Kulbeholdningens Forslag 
for en laengere Tid, noget som var nprdvendigt for Expedi- 
tionens Arbejder ude paa det aabne Hav langt fia Kulde- 
pot. Omkostningerne ved en saadan Forandring er afNy- 
lands Terksted beregnet .til 17.000 Spd. Skulde tillige ny 
Maskine udfordres, hvad der neppe er nprdvendigt, ville 
Udgifterne stige til henimod 25,000 Spd. 

C.. Man kunde leje et Dampskib for den l'id, der 
' v,ar nprdvendig for Expeddonen hver Sommer, saa laenge 

den varede. Omkostningerne herved er det ikke muligt at 
opgive, da disse dels ville bero pas  Conjuncturerne, dels 
vaere afhaengige af de Indredninger, som Fartprjet nsdvendig 
maatte gives, for at vaere skikket til Expeditionsfartprj. 

Af disse tre Alternativer er det fprrste det mest anbe- 
falelsesvaidige, da det vilde give den stprrste Frihed med 
Hensyn til det he!e Arrangement. I denne Henseende er 
man noget bundet ved Altehativ B, og i hprjeste Grad ved 
Alternativ C. Ved dette sidste havde man endog den ube- 
hagebge Itisico, at maatte foretage nye Foranstaltninger 
for hver Gang. Exp,editionen skulde udrustes, og kund; 
aldrig gjprre Regning pna hrer Gang at faa beholde det 
samme Skib. 

Naest Skibet pdfordres der til Expeditionens 0jemed 
en he1 Del Apparater, som Dybvandsliner .til forskjelligt 
Brug (Temperatur, Skrabninger, Strprmundersprgelser) Lod- 
der, Patentblokke, Accumulatorer, Thermometre, Skraber, 
Net, fysiske (magnetiske) Apparater, Glas, Spiritus m. m. 
Efter velvillig'Opgave af Capt. Davis af det Britiske Ad- 
miralitets hydrografiske Afdeling vi1 man kunne udruste et 
inindre Skib med de for Dybvandsundersprgelser nprdvendige 
Apparater for en Sum af 1,000 til 1,200 Lstrl. eller 4,500 
til. 5,400 Spd. 

' 

Omkostniqgerne ved at holde hxpeditionen ude, nem- 
lig Hyre. Kost, Kul, Vedligeholdelse m. m. ere af Capitain- 
lieutenant C. Petersen, der velvillig har bistaaet os ved 
Udarbeidelsen af aisse Overslag, beregnede til 2000 Spd. 
pr. Maaned. Dette giver for an Tid af 21/2 Maaned en 
Sum af 5000 Spd. aarlig. 

Hvormange Sommere, der ville medgaa, fgrend Ex- 
peditionens hele Ojemed vqr naaet, er det ikke muligt paa 
Forhaand tit sige. Det  kommer her saa meget an paa 
hvilke Forhold man ved Undersegelserne finder og hvorle- 

-des Vejret arter sig. Vi tro dog, a t  man i 2 meget gun- 

boilers. less heavily sparred, and .fitted up below deck in 
. such manner as to afford rooni alike for the pQrsona1 ac- 

comodation of the members of the Expedition, and for such 
part of their work as could be done on board. as also'for 
the officers and crew, together with stowage for coal, the 
"Alfen" would be a vessel which, in weather admitting of 
the scientific exploration of the ocean, might be worked 
as a steamer, and, in a heavier sea, as a sailing-ship. thus 
securing the conditions requisite for the greatest possible 
economy in the consumption of fuel, and for adjusting the 
stock of coal to the length of the period during which the 
Expedition would have to cruise in the open sea, far f iom 
any coaling-station. The cost of such alterations has been 
estimated by the Manager of the Nyland Works at  Spd. 
17,000. Nevi engines - which however will hardly be 
wanted - would raise the outlay to about Spd. 25,400. 

C. A stearner might be chartered everj summer for 
the period over which the cruise of the Expedition would 
extend. As i.egards the cost. nothing definite can be stated, 
since the amount must depend partly on the state of the 
freight-market, and partly on the expense entailed by adapt- 
ing the vessel to the requirements of the Expedition. 

Of these three alternatives. the first is: in our judg- 
ment. the most desirable, admitting as it does of greater 
freedom in the general arrangement. * The character of the 
second alternative. B, would, to some extent. be found 
restrictive in its operation; but 'the third alteimative, C, 
might, if selected. lead to serious inconvenience and uncor- 
tainty, involving as it would the risk of new wrangemeuts 
having to be made for each successive cruise, since the 
Expedition could hardly rely on being able to retain dtiriiig 
the' whole period of its duration the vessel originally chosen. 

Next in importance to the ship. are the apparatus 
and appliances of various kinds with which the Expedition 
wo&l have to be furnished, such as deep-sea lines for 
divers purposes (temperature. dredging, investigation of 
currents). sounding-leads. patent blocks, accumulators, 
thermometers, dredges, nets, physical (magnetical) instru- 
ments, glass jars, tubes. &c.. and.spirits of wine. &c., &c. 
Accordillg to a statement kindly furnished %by Captain 
Davis of the Hydrographic Department of the . British 
Admiralty, a vessel of inoderate size miglit be fitted out 
with the instruments and apparatus necessary for such 
an Expedition at a cost of. from l000I. to 12007. (Spd. 
4500-5400): 

As regards the current expenses of' the Expedition, 
viz. for seamen's wages. rations, coal, wear and tear of 
vessel, &c. &c., these a re  put by Commander C. Petersen, 
8. E., who has kindly assisted in furnishing the above 
esti,mates. at Spd. -2000 a month. Hence, accordiiig to 
this calchlation. the cost of a 2'1% ingnths' cruise would be 
Spd. 5000. 

How many summers would elapse ere the object of 
the Expedition liad been fully attained. i t  is of course im- 
possible to state beforehand, so much must necessaxily 
depend on the proportions the investigation would assume, 
and on the weather. Meanwhile. your memorialists are of 



, stige eller 3 riin,elige. 'Somm.el*e, i.il kunne have eriiveriret 
e t  antageligt . Udbytte fra 'den' liele Havstrskning; hvoroiu 

Af ' de til ~~bv,indsundersprgelserne hsreiide .App&rater 
er der flere soin inas fornyes hvert ' Am. .,Eftei. ' Expedi- 
tionens Slutning . bliver der dernsest Spsrgsmaal old, Midler' 
til Resultaternes videnskabelige Bearbejdelse og deres YU- , 
blication, Tlii fsrst naar .denne foreli&er. kan ,Foretagen- ' 
det siges a t  vme  afsluttet. De '  liertil udfo~drendo Sumaer ' 

kunie  vi ikke give noget Oveidag'over; de bero .pia det, '  
'.U?bytte; som Expeditionen i. Hdvet kan yde. * ' ' 

. .  

. .  her e k  .Tale, , . .  

. .Vi have f remat  <ore 'Anskuelser' om Vigtigheden af 
en Underssgelsesexpedition til, Havet udenfor ~ o y g e s  Vest- 
kyst og om Maaden?. hvolipaa .den kan. udfsres, i den Over- 
bevisnin& a t  .denne Sags Freiulue vi1 v ~ r e  et Foretage&e, 
s m  vi1 bidrage inere end noget anget :'til at hoevde vort 
Land den Plads i den videnskabelige Ve>den: 'soin detS 
Beliggkphed og' Naturforhold har anvist det, .og som vi1 
give. de inest .tilfredsstillende Oplysningei 'om Spsrgsmaal,' 
der  .vedrere y o i ~  Lands ,materielle Velysre i mange Re&, 
ninger. . ' .At  e t  .saadant FQretagende er forburidet med 
s@rre. Omkostningel., , der dog ikke kunne ansees betydelige 
i Forhold' til det .forventede Udbytte! har ikke kuiinet liolde 
os. tilbage' 'fra a t  fweslaa Udf0rslsen af et Verk, soin vi 
. .  ma$ anse for nt viwe i Fedrelandets lisajeste Interesse. ' . .  

. Vi tillade os derforzPl'b0digst a t  lieiistille til det kon- 
gel&e Departeinent 'at ssge bevirket de ,iisdvendige 'Pen&- 
midler bevilgede til Vdf&elsen af . en natuividenskabelig 
Un~ers0~elsesexpedition til , Hi.vet 'i~iellern,h'orge, Fkrrperne;. 
.Island, Jan .  M y e n  og Spidshergen. 

. .  

. _  ' 

* .  . .  . 

8 .  . .  
. . .  

Christiania den '.1Yde Marts 1874. 
. .  

* .  
H; Mohn. . Gc. 0. Sara. 

. .  . .  

, O v y  dette Forslajg :.afsskede 'Departementet Betsenk- ' 
' ningez. fra Directionen for den, ieografiske Opmaaling, dets.. 
rnathematisk-n&xrvidenskabe€ige Flicultet .red Bniversitetet 
i Chdiani t l ,  B~rskomiteerne i Kristianssand, Bergen og 
Throndhjjem, Opsynsclieferne red T'aarsildfiskeriet .. og' .red ,.' 
Lofotfiskeriet, samt fra Directionen, 'for Bergew' Mqsouin, 
ligesoin det ogsaa 1ienstil)ede til MarinelDepBrtementet at ,. 
udtale, sig .i Sagon,' navnlig om Anskaffelse',af 'Skib og om , 

' hvilken Mypdighed 'dettes .Udrustnini og Bestyrelse ' burde. . 
bevirkes . overdrag& Snmtlige ' disse Autoritoter udtalte sig 

. -  . .. 
opinion . .  that in 2 e~cept iol is l l~ favourable or in 3 averag:c! 
'sunimer-seasons. the whole of the ocean-tract here refei.red 
to inikht be satisfactorily .explored. : 
' Several of the instrulilents and appliances \\rould have. * 

td. be wneived each cruise. At tlie close of the Expedi- . .  

'tibn a' further. grant of mopey would le. 'needed, for york- 
.,hg u1, &d publishiig tlle lsesults. The : .  .ainount . thus 
'required to terlnilqate the undertaking, .we are not in a 

* position ' t o .  namt. since it iliust obviously be. propor- 
'tiolied to the ge&ral success of the Expedition. , ' 

. 

' 

. .  
. .  , .  . .  

' 

ing" the, great importance. of. an Expedition having for its 
object t6e exploration of the qceau-tract lsing off the West 

. Coast of .Kor&ay! and also k to 'the means for achievilig 
it, - in 'tlie hrm . conviction that such .an undertaking. . 
would contribute above any other ,to :insure our country 
that rank among' civilised nations which by reason of her, 
.geographical .position ' and physical. .conditions slie i6 entitled ' 
to hold': 'and nioreov'er, .that it .must help ,to throtv liglit 
oii Illany. intricate subjects closely coiinedtei with. her ma-' 
terial .prosperity. That tlie 'pkjected Expedition will iu- 
*valve' an .outlay considerable . iiideei if not i rea t  compared 
ivith its probable results, has tliereijre failed. to deter 
y o h  ineluorialists from idvocatini ,the. claiiiis of an under- 
taking the speedy rkalisation of which. they cannot but 
'regard ,as a . questioi; profotyqlly pffecting the. interests ~ f .  

. .We  liaTF! set forth. in this Meniorial ..our vieys. touch-.. 

, I  

. .  : * . ,  our cauil,try. 
,. ' 
ineiit of, His Majesty's Gorerninent &ll take the necessary 
steps. .to obtain'.? grant of .money sufficient, to '  defray 'the 
%ost of nn Expeditioii lidviiig for its .object .the sciantific, 
eiploration of. the. oceawtract stret&ing betwe'en 'Korwiiy, 
the Fmoe' Iqlnuds. Iceland, ;Tali Mayen, kid Spitzbergen. 

JVL ieiiture th,er.efore 'to hope,. t i a t  the ~ i m e  Uqart- . .  .' 

. 

. .  . . ' .  . .  
. .  

p h r i s t i u k ~ ,  Mnrcli 19tl?, 1874. '. 

. ' I  

. G: 0. Bars: '.H. Mohn. . .  

Touching this pro~~osnl, tlie Home Departinent advised 
with the Directors of the Geogspical. Suwey. the Fac- 
ulty of Sciences of the University of Christiania, the EH- 
change-Committees in Christinnsnnd, Bergen. and Thrond- 

..hjein, the Goveruinent 1nspectol.s' of the Spring Herring 
Fislicry and. of the. Lofoten Cod Fislieiy, and with the 
Directors of the Bergen Museum; moreover. the Navy De 
partment was also desired. to pass opinion on tbo subject, 
more pwticllarly as to how a suitable vessel rhight be 
procured. and -what official body sliould hnve' charge of the 

' 2  . . .  
. a  

. .  ,. . . 
Ueri norske Surdlirvaoxpodition; .b. 'M:ille: Expoditionens Historie. . ' , ' 

. .  . .  
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for Expeditionens Istandbringelse . og tiltraadte i det Va- 
sentlige de af Forslagsstillerne udtalte Anskuelser. 

D’a Departementet for det Indre var enig i M.arine- 
Departementetl; Udtalelse, at Expeditionens Bestyrelse even- 
tuelt burde underlsgges Directionen for den geografiske Op- 
maaling, anmodedes denne under 15de October 1874 om at 
indkomme med detaljeret Overslag over de Omkostninger,. 
som Expeditionen vilde udkrsve. Dette Overslag indsendte 
Direktionen under 8de Marts 1875, og under. 23de samme 

’Maaned indgik Regjeringen med underdanigst Instilling i 
Sagens Anledning. Da samtlige indhentede Betsnkninger 
gik ud paa, at det vilde vzre hensigstmmsigst, at der  blev 

.bygget et til Expeditionen ssrlig indrettet Fartsj, og da 
Directionen i sit ovennsvnte Oterslag ogsaa satte dette 
s m  fprrste Alternativ, opbges det i Indstillingen, idet De- 
parterhentet underdanigst androg om, at der for Storthinget 
maatte blive frernsat naadigst Froposition om Bevilgning af 
en Sum af 61,500 Spd. (246,000 Kroner) til AnskafFelse’ 
af Skib med Rig, af Instrumenter og Inventarium samt til 
forberedende Arbejder. Denne Indstilling blev bifaldt ved 
hngelig Rosolution af 3’0te Marts 1875. 

Den 20de og 21de Maj behandledes Sageu i Stor- 
thinget, hvis Beslutning gik ud paa, at Expeditionen skulde . 
udfgres med lejet Fartsj, idet fprlgende af Repraesentanten 
Haugland frenisatte Forslag vandt de fleste Stemmer : 

*‘Til Anskaffelse af Apparater, Instrumenter m. V. 
samt til fprrste Aars Drift af en videnskabelig ‘Expdition 
til Underssgelse af den Del af Atlanterhavet,’ der omsluttes 
af Norge, Faroerne, Island, J a n  Mayen og * Spidsbergen, 
bevilges for Budgetaaret fra .lste Juli 1875 til 30te Juni  
1876 indtil 20,000 Spd.” 

. .  
I ria Expeditionens ’ Udfmelse srtaledes var . besluttet, 
blev Kaptein i .  Marinen ‘c. Wille, der i en Rskke Aar. 
havde ’ ledet Dyblodningerne, udenfor Norges Kyst som Chef 
for Oplodningsdampskibet ‘fHansteen”,’ og som havde assi- , . 

steret Opmdjngsdirectionen ved Udarbeidelsen, .af det oven- . 
nae6te. Overslag over Expeditionens Kostepde, af Departe- 
mentet for’. det Indre overdraget Forberedelserne .til dens 
Udrustning, hvilke tog.sin ’ Begyndelse ‘10 U k e  efter at 
Storthingets Beslutning Var faldt, Fed  at Capt. Wille rejste 
til .England, .,dels for at konferere med Chefen. for “Chal- ’ 

“longer,” Capt. Nares, der om koft Tid‘ skuldk afgaa”med 
den. Britiske Polar-Expedition, .dels for at g o r e  .de forbe. 
redende Skridt til hskaffelse af Apparater og Instru-” 
inenter. 

. . dpniaalingsdirectionen . foranstaltede derefter udstedt. 
.‘Indbydelse i de offentlige B1ad.e saavel her ‘i ftiget som 
’ i ,Sveri’ge til Anbud paa’ Bortleje. af..Far&j; ’ .Der ind- 
. kom Tilbud fra Rederierne . .  for 11 Dampskibe, .blandt hvilke 

’ . . .  
. .  

. 

the same and superintend hor equipment. The afousaid au- 
thorities .were urlanimow in favour ‘of the Expedition. and 
shared in tlie main the views set forth by the prpposers 
in their Memorial. 

Tlie Department for Home Affairs agreeing with the 
Navy Department that the- general management of the Ex- 
pedition should devolpe on the Directors of the Geogaph- 
ical Survey, the latter were desired, in a communication 

.bearing date Octbber the lbth, 1874, to prepare a statement 
of the probable outlay which such anExpedition would iq- . 
volve. On March the Sth, 1875, the Directors sent in their 
estimate, and on the 23rd of the same monthHisMajesty‘s 
Government brought the subject before the Privy Council 
in a formal proposition. The several declaratory sta.temcgh 
from the above-mentioned authorities being to the effect, 
that it would be best to have a vessel built specially 
adapted for the‘ Expedition, and the Directors of the Geo- 
grapical Survey having in their estimate also ptonounced 
in favour of that alternative, i t  was advocated in the Govern- 
ment proposition, the Home Department mast respectfully- 
submitting, that application should be made to the Stor- 
thing for a grant of Spd. 61,500 (Kr. 246,00i)), to defray 
the cost of a fully equipped vessel, including instruments 
and preliminary expenses. This proposition was approved 
by an Order in Council, beayiag date March the 30th, 1875. 

On the 20th and 2lst’of May, the subject was delib- 
erated in the Storthing. the issue of the debate being that 
a vessel should be chartered for the Expedition, the House 
declaring in favour of the follow<ng motion, b+ought forward 
by the representative Haugland : -’ 

*‘Fy the purchase of instruments, apparatus, &c., 
and for defraying the current expenses of the first year’s 
cruise of a Scientific Expedition to the tract of ocean 
stretching between Xorwny, the F&oe Islands, IceLznd, 
J an  Mayeh, and Spitzberken, the Storthing doth liereby 
grarlt for the financial year commencing July the lst, 1876, 
and terminating July the lst, 1877, a sum not exceeding 
Spd. 20,000 (4,444 I.) 

an .Expedition, Captain C. WiZle, R. N., who, as comman- 
der of the “Hansteen,” a steamer built for the Norwegian 

’ coast survey, had been engaged in conducting deep-sea 

Tho State having accordingly resolved t9 despitch . 

soundings off the coast, and who had assisted the Directors 
of the Geographical Survey when proparing’. their estimate 
of the cost of the Expedition, - was appointed by the Home 

‘Department to take the preparatory steps for fitting her 
out ; .and two days after. the assent of the Storthing had 
been given, Capt. Wille left *ior England, partly that he . 
might there confer with the captain of the :6Challenger,” 
a. S. Kares, who was shostly to set out on the Brjtish 
Polar Expedition, partly to arrange for the gurchase of 
apparatus, instruments, &c. 

Soon after Oapt. Wille‘s departure, the Directors of 
the Geographical Survey invited shipowners, both in this 
country and in Sweden, by advertisements in the public jour- 
nals, to make offel. of a vessel for tlie Expedition. T’he fiumber . .  



. .  
et svensk. ' Ved kongelig. Resolution af 23de 'Decembe'r 
1875 blev Dampskibet 'LLV~ringeii" af Bergen .antaget; da 
det ansaaes i dot Hele hensigtsinzssigt 'og solid, da Rede-' 
riet strax haide gjort .det billigste Tilbud og ligeledes gik ' 

ind paa de Fordringer, :der stilledes angaaende Rig. ..og 

. I ,  

Indredning., ' I '  

. .  . 
Den' af Depaitementet med" Redeqiet afsluttede Kon- 

trakt, der i det vasentlige Ggelydende fornyedes for livert 
-af '  de td fprlgmde Aar ,1877 og 1878 (ined Undtagelse af 
at bejel1 forhprjkdes ,til 1 ; l O O  Spd: pr. Maaned) ~ a r  s a - .  

'LRedeZiet,, bortforpagter lierred Dampskibet "Vprrin- 
geri" til Brug , for Atlanterliavs- Expeditionen og leverer 
Skibet i Bergen aukring, .den 15de Apkil, saafremt ikke 
Havari derfor er ' til Ehidei. I dette . Tilfdde skal Rede- 
riet, .saa sr+t ske. kan,: indsende 'Underretning til Depar- 
tementet. 'Dersom Expeditionens Chef ikke' anser det , 

rimeligt, 6;t Skibet' vi1 kunne leveres .senest de fprrste Dage 
af *hfaj, e? hail. berettiget til a t  anse nsrvwende Kontrakt 
s ~ m  lizcvet. Skibet devae . s  igjjcn i Slutningen af August 
eller Bekndelsen af September, saafremt intet uforudseet 
Ti l fdde 'i~dtrzffer.- , .  

'Skibet leveies hzgt og tzt, doksat, rengjort og malet; 
Maskineii efterseet og i fuld Orden, udstyret med Topsejl 
paa begge Master og dertil hmrende. Rig,' saint foisynet 

'ltederiet . tillader Skibets Iridredning og Udbedrilig 
igjeh efter md t  Toi t ,  overeiiss€eiliilleiide ined de af Hrr. 
Bpncliorst & Dekke' leverede Planer. 

Det kongelige Departeinent vedtager, at have befiagtet 
iiJr&ngen'; for ovennmvnte * Tidsrunl paa ovennrevnte Be- 
tingelser, samt. a t  betale i . Eragt 1000 Spd: .pr. Maaned 

.. fra 'den Dag, Skibet iifleveres til. Indr%dningens Paabegyn- 
delse, indtil det' igjen . tilbageleveres i Bergen i riddiggjort 
.og u'dbedret 'Stand. ', &adnoden regnes . f ra  Dafo til Dato 

' og for overskydende. Dage regnes 33 Spd. 40 Skill. 'pr: 
Dag. Betalih$en .erlsgges .red hrer Befragtningsmaanedse 
Udlerb. 

. .  
lgdende; . . '  

. .  

. .  . .  ined tilstrzekkelig Ballast.. . . 

. .  
. .  

. .  . .  . .  
' '  ' Skibet gdar' for 'Redel-iets ,Ri$co. 'Son Fprlge heraf 

o p h ~ r e r  Lejen i Tilfdde .af. totalt Forlis eller af smdant . 
Havaii, . .liris ' Reparation a.f. Expe,ditionens Chef antages a t  . 
ville , k d t a g e  sm lang Tid, at Expeditianen . ikko inere 
med Nytte kaB foitssttes . .  ,det An!. . ' ' . .  

. . i 

:. Ved' totalt Forlis ophprrer ,Lejen sixax. ' Er totalt 
Fo& ikke bevisligt, men F a ~ t ~ j e t  ~debliyer,. betales L e b  . 

. vedvarende, .dog. ikke 1srigkA . end 10 Uger fra' cieh Tid,' 
da. 'seneste Efterretninger Fndleb. ' 

I .  

'. I. .Tilfrelde ' af saadant Haviri,, 'som nsvnt, h G  ' EX- .. 
peditionens 'Chef, naar han. kominer i Ham, derom at' UP. 
iderrette Rederiet, ined . Opfordring . til .dette om ufortprvet 
'at modtage Fartprjet. Leje betales i dette Tilhlde i en 
'Mianed fr'a den Dag, 'ITndelTetningen er givet, , dog under 

of tenders received !vas .11, one from Swedish. .&ners. An 
Order. in Gouncil, 'bearing date December the 23rd, 1875, . 
confirmed the selection of the . .  .steamship . ~Ll'prrin~ii," of 
Bergen, a vessel. strongly built; and, on 'dhc whole, well. 

. adapted for the requirements of  .the Expedition ; i~ioreover, ' 
her owners; whose offer was the lowest, had.at once agreed 

' t o  the stipulated conditions respecting eq$pment, &c. * ' ' 

The Contract betiveen tile .Home D e p a r t k n t  and the 
own'ers of the ciVOripgen;" which, with the .exception of a 
clause raising;.the hire to Spd. I100 per inopth, was renew- 
'ed in 'the .saine form for 'each of tbe',following ckui'ses 
'(in. 1877 and 1878), rqi.as. folloys: - . 

"The owners of the S .  S. LLVprringenl' do ... liereby agsee 
to let that vessel for the'use of.tlie.North-Atlantic Expedition, 
and undertake to deliver her in' the port af Bergen on; or 

.about, the 15th of April, unless she have. sustained,damage, . 
in. which case her owners shaJ1 .forthwith send notice .. 'to ' 

the ,Home Department. Should the Naval' Director. *of 
the Expedition, feel convinced that the vessel cannot l.q? 
got ready by the h s t  week in May, he, sha.11 be at liberty 
to cancel, this Contract. , The vessel to be' giien up',to. the 
owners at' the end of August, .or. the beginning. of Septem- 
ber, no. unforseen event interveniiig. 

~ !ITlie vessel to be' delivered in \vnrraiitable condition, ' ,  

docked, careened, and painted, with lier 'engines 'eia.mined 
and in perfect working order ; nioreoveTj she ., shall be .r.igged . 
with a top-sail to 'each mast, and have: sufficient ballast. ' 

"The owners agree" to the ship being Atted u~ and 
repaiied" a t  the end of 'the ' cruise confol-mably t o  tho ,pl& 

' ".The Home Depaitnient of "is. Majesty's Government 
doth hereby acknowledge. to have cliartel*ed the S. S. "T70- 

' ringen" fir the aforespid term and .on the' aforestiid condi- ' 

'tions, ,at t)e rate of, Spd. 10.00 per month, from..t)e day 
' on which the ship .is deliveied in Bergen to the ' deputed 

agent of the Government to the day on which.she is. given, 
up, put in order and repaired, to the'owners in .Bergen, 
F o i  evel;y'day"over a$ above a full. calender month shall 
be paid 33 Spd. 40 'Skill. The- freight to  fall due 'at.'the 
expiration -of each 'month of the term 'for which 'the wssel 
is chartered, . I  

e. ' . W i e "  ship'to sail a t  the owners' 'risk. Hence d l  
payment of .freight. shall coctse in ' the went of total loss, 

. or of the vessel susthinivg such damage that the repairs 
theieby &tailed, . in the opinion ' oi' tile Naval DiTector of 
the Expedition, cannot be coihpleted sufficiently soon to n.dmit. . 
of:'continuing the cruise with ndvantage. 

But  should, 
totk '  loss not admit of pioof, from the absence .of the yes-' 

. sol,, the, freight shall continue t'o be &d, though not' for 
'. longer than 10 weeks. from the date a t  .which 'intelligence 

of ,the vessel was,. lait received; 
' .. ' '%I the event 6f 'the.'ship sushining damage as afore-. 

said,. the Naval Director of the Expedition shall,. on' his 
arrival in port, communicate with t4e *owners; desiring them' 

: to. take charge .of the vessel forthwith; ' In such case tho 
liability far freight to extend .one cdende? month from the 

. .  

. .  

' furnished by Messrs. Brunchoyst and Dekke. 

"Total loss cancels the contract attt. once. 

, .  . .  

. a * .  . 

. .  
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iiigen Oinstzndigheder 1sngex.e end .til 7rle' September." 

Veci kongelig Eesolution aS .5te .Februar 1876 :blev 
. det overdr'aget frilgende T'idenskabsinaend at deltage i Ex- 
. peditionen : Professor i Meteorologien H. Nohii, Professor ' , 

i .  Zooiogi G. 0. Surs,. Overlaege .veil LungegaardshospitaJet. 
i Beygen' Dr. .med. D.. C. Dunielsseia, i<jrabmind i .Ber- 

'gen .Himian'. Bide og St&. rial. g. 1M. suenhmi.. S6m 
.' Chef for Expeditionens Skib antoges ved mnime Resolu-tion 

Captein C.' WilZe, der tillige skulde ovei-tage Udfrarelsen af 
de videnskabelige Iagttaggelser, soin .vue  forudsatte. fremmede' 

' . ved  Expeditionen og soiii ikke specielt maatte g m  ind under 
nogen af de wrige ved Expeditionen ansatte Videnskabs- 
mknds Omraade. 

. .  , .. 

,. Son1 Tegnei blgv 'senere antaget Land- ' 

. skabsmaler 3'. Sc1~is.t~. 

Efter Opinaalirigsdirectionens Foranstaltning besorgede 
Capt. Wille Anskaffelsen af de til Expeditionen fornodne 
Instrumenter og App$ratel. saint .' Skibets ' Indredning og 

videnskabeligo Medlemmer . blev 
,"ivet .af Opmaalin&lirectiohen f'dgende a i  Departementet 
for det Indre approberede Instriix, der . var gjaeldende for 
livert aS de t re  'Aar 1876, 1877 o i  ,1878. 

. .  Udrustning. ( .  
For  Espeditionens 

. .  . . . .  . ' ..: Q 1. , , 
, .  
' Den ,for 'Expeditionen, kpproberede Plan.*soges udfrart, 

s av id t  .Vejrforhold elle? nndre nfor.udseede Omst.aendigh6- . 
der'eikke er. ivejen 'derfof. Afgj~relsen af livorviht Vejr- , 

forhold eller Skibets Tilstand maatte tmde hindrende ivejen, 
tilligger Fartojets Chef. ' '. . , " 

. .  
.. . . .  

. 5 2. 
, Planen's Udforelse 'i det ' enkelte. sker eft&,' Ssmraad. 

og Afsteinning af Expeditionens videpskabelige MedlCinmer, 
til hvilke ogsw Faxtrajets Chef h0rer. 

Afgjqrelsen sker. efter simpel Pluralitet. . , 

De videnskabelige Medlemmer vaelge sig imellem . en 
Formaad,. ,hvis Steinnie . i  Tilfzlde af Stemmelighed ,gjjplr 
,Udslaget.' . .  . 

. .  

6 3 . '  , : . . :  
Skulde den .under 'Rejsen giorte Erfarinl gjme det 

. sandsynligt, at Afvigelser ha  den lagte Plan i. hojere Grad 
vilde ramme Expetlitionens Formmil, kunne saadanne foi*e-. 
tages, ' naar samtlige videnskabelige Medlemiwr . derom ere 
enige. 

8 4. . .  
Chefen for Expeditionsskibet h k  at srarge for, at 

aotte er  ~wnsigtsmaessigt udrustet og forsynet med de for 
Expeditionens Ojemed \n~dvendige Apparater, samt at cie .. 
Rejser og Manavrer blive .udf@rte, der udfordres til Op- 
'naaelse ,af Expeditionens .Formad. 

, .  

. .  
' . ,$ 5: 

Na& Ham anlobes meddeler, Skibschefen Bestyrelsen 
fornoden Underretning . om Expeditionens 'Fremgang, lige- 
som han ogsaa aflaegger samlet Rapport efter .e& T.o& . 
Efter Expeditionens Afslutning indsend'es fra dens ,viden- * 

day. on which the intelligence was received, but not longer. 
.' than the '7th of September.." 

By' an Order in.Counci1. bearing date February the 5th, 
1876, the following gentlemen were appoin'ted members of 

. the Scientific staff: - H iUolaia, Professor of Meteoroloky ; 
G. O.-Surs, Professor of ?oology; D. C. Danielssm, M. D., 
physician to Lungegaard's Hospital in Bergen ; Hwiaa?a Friele 
Es,q., merchant in the city of Bergen; and' .S. i i  Svendsek, 
nndergradunte of 'tlie 'Uniyersity , o f .  Christiania. By the 
same Order. Capt. C. WiZZe, R: N.; was .appointed to com:. 
.inand the vessel chartered for the Expeditipn, and to imti- 
tute ' such scientific.. observations as there would, it was 
believed. be found facilities for taking, but which did not 

'strictly come within the province of 'any member of 'the 
Civiliaii Scientific. Staff. Subsequently, the services of li: 
Schiertz, artist, .were also engaged.' . . 

At the instance of the Directors. of the Geographi- 
cal Survey, . Capt. *Wille procured for 'the Expedition the 
necessary instruments and' a.pparatus, and. superintended 
-tlie general fitting-out of' the vessel: 

For the guidance of .the Scientific St$F on board, 
the' Directors of the Geographical Surviy, with *the sanc- 
tion of' the ' Home Department, issued the following ' In-  . 
stixctions, which remained' in force on 'the three cruises 
of the Expedition, in ,1876, 1877, and 1878: , ,  

. .  . .  

.' 

'. '8 1. 
The Scheme . 'npproyed ' for the ,Expedition shall be ,  

strictly . adliered to: unless bad weathef, or S O ~ Q  unforseen 
intetfering causk, prevent its being carried out. It .rests 
with .the Captain to pronounce on the state. of, the weather 

, and of the ship. 
. .  8 . 2 .  

Previous to exwution, all the'details of the Scheme shdl  
be discussed and .pu t  to the vote'by the Scientific Staff 
on board; of which, the Captain of the yessel is a member. 

The .decision of the majority to be final. 
The Scientific Staff shall ' from' among' their. number' 

elect a cliairman! who has the casting . .  vote. , 
'* 

. .  

8 3. 
. '  If, during. the progl-ess of the cruise, kery consid-, 

erible deviation from the Scheme approved for the Expedi- 
tion . be found ' advisable, ' such' dwiation is permitted, all 

.the members of the Scientific Staff 'donsepting thereto. 
. I  

* . .  
$4:' * 

On' the. Captain of the vessel shall devolve t h e  duty 
of 'fitting hef o.ut, +nd 'of 'furnishing her with' the he-. 
cessary. apparatus, as also of navigating' and working 
her in' a manner calculated' to. attai'n the 'object of the 

. .  
' Expedition. 

'9 6 . .  '. ' .  

From every por t ' a t  which the.vesse1. may touch,. the 
Captain shall advise the 1)ircctors of the Geographical Survey. 
of the progress of,.the Expedition; and after his return he 
has to report generally on the. -cruise. The Expedition 
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skabelige Medlcininer . en ' Gencralberetning til Bestyrelsen. ended. the. iiieiiiiers of the Scieiititic ' Staff shall send in a 
. .  

, . $  6. 
. .  . .  

Ue Samlinger af videnskabelige Iagttagelser og .Sa- 
* turalier, , som. Exlieditionen tiirejebriiiger, forblive denne 

t;ll~orende, indtil , de efter ~estenimelse af Exiieditionens 
videnskabeligb ~Nddlemmer ere beaybejdede. Publikationet7 
af de gjorte, Iagttagelser ' sanit dei'es Besu1,tater og Forde- 

,, ..lingen af de indsamlede Natdralier bnstcmnies +f Hcstyrel- 
sen efter Forslag 'af de videnskabelige Mcdlemmer. 

* .  
. _. 

F o i  livcit Aars Togt ' udarbejdedes af Expaditionens 
Medleinnier i Forbindelse, med Op1iia;llingsdirectioiien (Gen.e- 
!;ai Griinsgaa.rd, Fyi-direktor 'lliriks og .Professor: Molin) , en. 
Arbejdsplan, der indsendt.es til DepartcniCntet for det Indre I 

til Approhation. 

'.. 1870!  ' . , . .  . '  
. .  

' Den for dette Aar approbered; Plali vay folgende: 
. . 8liasnart Expeditionsfartorjet i Bergen 1ia.r modtaget. 
sin fulde Udrustning og de. Insti-umenter 08 Apparater, 
der skulk have sin Plads oiiibord!, ere anbragte, kurlne de 
Iagttagelser begynde, ' der ere nprdvendige for Bestemnielsen 
af de forsk,jelligc .magnetiske Coiistanter ved Skibet .og de . 
respectiire Instrumenter. * .  

I h  saadahne Iagttngelser b0r foretages paa et Sted, 
der' el* , skvidt  iiiuligt frit for den s&aldte. inagne'tiske Lo- 
calattraction, og da Erlaringeii fra ,'L.Hansteens'l Togt i 

' 18i5 .har vist,. at man ikki! knn .gj0re.'Ilegning paa at 
,hive fri for denne Virknimg, forend rimn kommer ud paa, 
de yderstc 0cr og .Skjter paa Kysten, ville ' de nzvnte rag+ 

'tagelser ikke kunne udf0r6s med Pordel i Bergen. 
Af Resultaterne af "Hansteens" , Tq$ i 1878 frem- 

gaal* .det, at Oeme Utvm, og ' navnlig Huso ved'So&- 
, . fjordens Munding ' liar den ' foronskede Frihed for Localat- 

tractioIi, 
netiske Iagtt~gelser aptagelig b ~ d s t  blive at  udfore. Hvor 

, lang Tid disse Iagttqelser ville tag", 'beror paa Vejrfor-' 
lioldene, navnlig fordi der til' enkelte af .dem h e v e s  '$01 
til en bestenit LDagstid. 

. . . 
' 

Ir'azi dettt~ Sted ville derfor do forberedende mag- * 

. .  

* 

Da on Flerhed af de Instruiiiontbr og Appar&r. 
lhormod Expoditione~ lil haw at  arbejde, pas denne komme 
til Anyendelse under Forliold, dor .pas Grund. i f  Eore- 
tagundets stprrro Maalestok og Udrustningens st0rre Puld- 

' steendiglied bre Expaditionens Deltagere delvis nye, og da 
Mandskabet tiznger til Opprvelse i de for de videnskabe- 
lige Operationor nprdvendige Manmvrer, ansees det for mest 
hensigtsmressigt og i Ldngden niest tidsbesparende at fore- 
tag? forelobige Forsqg til 0vQlse ,mod saiiitlige de under 
Expeditionon benyttende Appamter. 

En  udiiierket Lejlighed til den forste Prove, der til- 
lidor Operationerne at foregm i sniult Vand 11" samme * .  

Gene.rnI Report to the Managing Committee. 
. :  Q 6 .  

. 'l'h observations institiited. and natiiral objects &.I- 
~ lected slid1 ~ e l o n g  to tlie Expedition till such tiiiio as;. 

. with. the n1)probation of tlie Scientific,Shff? ' they. have 'been 
duly. worked * o h  niitl 'described:. The publication 'o i  . the 
obsei*vations i>lid >lieir results, aid the distribution of the 
natural. objects. 'to c~evolve on t ie  Directors of tl lu  eo- 
grapliical Survey, and to lie in accordince with tlie propo- 
sitioii of tliL Sciqitific Staff. 

. .  
- 

. .  
*   or enc~i ' cruise- tlie, niciiibers bf t ~ i e  Scientific Staff, 

in conjunction with the Directom of the Geographical Sur- 
' ver ' (Geiiekal Grimsgaard,, F. Uiriki, Director of' Liglit- 
I~QUWS, .  aiid Professoi- Mohii), drew up. ;I Scheme of Work, 
'whicli was laid bet'ore t!ie Hoine Departmqnt for approval. 

. .  

1870.  
. The Scllellle i1pprO\red for tliis yew \US as f o l l o \ ~ ~ :  - 

Wlieii the vessel selected for the Expedition, now * 

lying in the port of Bergen, Iias bneii fully equipped. and 
the instruments and npparatus . with which' she is to be 
furnished have bern arranged 011 board, the observations 
necessary to deteriiiine the m'agnetic constants fop the ship 
.and the ,respective instruments may fortliwith coniinence. 

As sucli observations should be taken in a spot as 
nearly as possible free from the ,so-called magnetic local 
attraction. and tlle cruise of tlie -'HansteeiP in 1875 having 
shown that. tliis disturbing influence does not cease to be 
felt a t  a less (listance from tlie coast + i n  the outermost 
islands aiid skerries, the said observations cannot giye satis- 
factory results 'if n\@e in Bergen. 

From observations instituted on the cruise of the 
*LHansteen" in 1875, i t .  appears that tlie islands of Vtvrer, 
and more especially fhe island of Huso at- the entrance 
to the 'Sognefjord, arb well nigh uninfluenced hy local 

'attraction. On the latter island. therefore, it will be best 
to undertalie the preliminary magnetic abservations. What 
tiiiie will be required to complete these observations, imst  
depend on the state of the weat~ier, particuldy since 
sunshine at a certain hoar of the day is indispensable for 

As very mmy of the instruments :md appliances ne- 
cessary for the Expedition, will lime to be nsed under .  
conditions which, by. reason of the coinparatively .extensive 
scale wliereon the Expedition has been planned, alid the 
relative complotoiiess of equipment, are in severaa, respects 
new to tlie members of the Expedition; and the crew 
needing 'practice h r  the work connected with the scientific 
operations, it is deemed advisable, and will in the long run 
be the surest iiieans of siving time, to make preliminary 
excursions, or trial-trips, with a view to acquire oxperience 
in handling the apparatus. 

An ' excellent lwnlity to begin with, that would admit 
of carrying 011 the Operations both in smooth water and 

601110 O f  thClll. 
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Tid som den. Dybde, ' p a  hvilken der kan opereres, er be- 
tydelig, frembyder Sognefjorden, .der i sin yare Del, uden- 
for Ladvik, er over 660 Favne dyb. 

Til Udfprrelsen af den Plan, i denne Del af Sogne- 
fjorden at  foretage de fprrste f'orlprbige Arbejder, knytter 
sig den Interesse, som Undersprgelsen af Forholdene i 'Sogne- 
fjorden ' har, navnlig i zoologisk Henseende, i hvilken Ret- 
ning Fjorden endnu er meget lidet undersprgt. Som bekjendt 
danner Sognefjorden ved sin ringe Dybde i Mundingen et  
fra Havet temmelig afsluttet Dybbassin. 

Da der mellein det paapegede Punkt  af Sognefjorden 
og Utvsr kun er liden Afstand, vi1 man, iiaar Vejrforhol- 
dene falde ugunstigc for de magnetiske Observationer paa 

. dette Sted, med Lethed kunae benytte Tiden til Ovelserne 
i Sognefjorden og saaledes kunne gj0reRegning paa at  f w  
begge disse forberedende Arbejder udfprrte i en rimelig Tid. * 

Efterat man saaledes har vundet det fornprdne Kjend- 
skab til Apparaterne og 0velw i Brugen af dem i stnult 
Vand, kraeves, a t  man vindei' Erfwing i deres Anvendelse 
paa S ~ e n ,  i mindre roligt Vejr. Dk hertil fornprdne 0vel- 
ser antages a t  kunne, paa den mest frugtbringende bfaade, 
forenes med Udfsrelsen af Expeditionens egentlige 0jemed, 
ved fprlgende Ordning af Arbejdet. 

Den dybe Rende, der ligger udenfor den norske Kyst 
fra Skagerak til Stat, fjerner sig her f rs  Kysten 06 synes 
at udmunde i Ishavsdybet. Der foreligger imidlertid Tem- 
peraturiaggklSer, der tyde hen paa Muligheden af.' at 
Renden . grunder op eller lukker sig. Undersprgelsen af 
dette Punkt vi1 derfor udgjprre en passende G,jenstand for 
Expeditionens Begjndelsesarbejder. Ved a t  fprlge Rendens 
B u d  &a Sognefjorden af nordbrer og undersprge densFor- 
hold udenfor Stat og Romsdalskysten har rhan Fordelen af 
at v s r e  paa Spren i et Farvand, hvor Naturforholdene til- 
stede Apparaternes Anvendelse i for+jellige Retninger og 
hvor Unders~gelsernes Resultater ville Hive baade instructive 
for Iagttagerne og oplysende for Videnskaben, og hvor man 
ikke er laengere fra Land, end a t  man med Lethed vi1 
kunne s0ge dette, for a t  iverksstte mulige Udbedringer 
ellor onskelige Forbedringer af Apparaterne. som Erfaring 
maatte vise det hensigtsmami& a t  faretago, fprrend man. til- 
t rzder  ltejsen til fjernere Egne. 

Efternt man ,saaledes havde vundet Erfaring i Spren 
og faaet undersogt det Parti af de. iiorske Kystbanker, 
hvorpaa Eipeditionens videre Undersprgelser mas stprtte sig, 
maatte man, forat komplettere Udrustningeh for et lzngere 
Togt, anlsbe 'en stprire Havn. f. Ex. Kristiansund.. Her  
skulde F a r t ~ j e t  blive a t  forsyne med komplet Udrustning 
af Kul og Vand. Kronomoternes Stand og Gang bestem- 
mes og mulige Udbedringer ved Apparaterne foretages. 

e .  

Naar Expeditionen saaledes er i a fuldt udrustet Stand 
(antagelig omkring St. Hanstider), kuiine dens Arbejder 

I a t  a considerable deptli. is tlie Sognefjord. whicli in its 
I 

I 
I Moreover, the selection of the Sogneijord as the tiact 
' wherein to commence the preliminary work of the Expedi- 
I tion, would afford a desirable opportunity of scientifically 
4 explorixig that region, which has .  hitherto been but little 
i investigated. in particular as regards its fauna. The Sogne- 

fjord constitutes, by reason of remarkable shallowness a t  !I its mouth. a deep basin yen  nigli cut off fioni the ocean 
' I *  without. ' 

I1 The distance betheen the above-nientioned point of 1' . the Sognefjord and Utvaer bein:: comparatively short. when 

outer part, off Ladrik. is GGO fathoms deep. 

i ' 

the weather did not admit of continuing the magnetic ob- 
servations in the latter locality, the time might be adv& 
tageously employed in the Sognefjord. and there would thus 
be a fair prospect of completing both parts of tlie prelimi- 
nary work within a reasonable period. 

Knowledge of the apparatus, and tlie requisite fam- 
iliarity with their use in smooth water. having been thus 
attained, . the  next step will be to acquire experience of 
tbeir application at sea in comparatively rough iveatlier. 
The practice necessary for this purpose map, it is believed, 
be easilj .combined with the main object of tlie'Expedition 
by conducting the work as follows: - 

'l'he deep channel extending along tll'e shores of Norway 
from the Skagwak to Stat. leaves the coa& in this local- 
ity,. and would appear to disembogue into the depths of 
the Arctic Oceiii. Perhpps, however. inferring from cer- 
tain temperatul.e-observatious. tlie channel gradually slioals 
or closes. The clearing up of this question will foriii a 
fitting subject for tlie opening work of the Expeditioii. 
By following the channel from the Sognef'jord northwards, 
and investigating its condjtions' off Ytst and the coast of 
Ro~nsdalen, the Expedition will secure the advantage of 
cruising in a tract of ocean which admits of a manifold 
use of the apparatus. and where the results of the investiga- 
tion must prove alike instructive to tlie observers theinselves 
and specially promotive of the. interests of science : inore- 
over, the distance from land being comparatively short. it 
will, if' necessary. be easy to run in shore, for the purpose 
bf repairing. the apparatus, in case of accident, or of effect- 
ing such alterations in tlieir constructibn as niay be found 
desirable, before proceeding to  more distant regions. 

Having thus acquired experience in the us(' of the 
apparatus it  sea. and investigated that portion of the Kor- 
wegian coastal banks on which the Expedition must bnse 
its subsequent operations. it will be necessary to touch at  
one of the larger ports, for instaiice Cliristiniisund. and 
there complete the equipment of the vessel. - viZ. by taking . 
in  a full supply of coal and vater. examining tlie chronome- 
ters, repairing, if damaged, the splpraius, and effecting 
any iinproveinents in their cohstrpction that experience' 
may suggest, ' 

Then, -so soon as the vessel shall in such wise have been 
fully equipped for the cruise (about the end of *June), tlie w6rk. 

* 



fortmttes med Afslutningen af Undersprgelserne af Bankerne ‘ 
udeiifor Romdalskysten henimod. Shetland. 

Fra dette Felt komnier inan videre vestover til den I 
dybe Rende melleni Shetland og Fsrprcrne. der, navnlig i ‘: 

Expeditioncns Undersogelser. Dens nordplstre Del vi1 dot / I  
blive den norske Expeditions Opgave at  undersege nsrinere 1 ’  

dens sydvestre Del, har vwet  Gjenstand for *LPorcupine”- I N  

og studere dens Overgang til det kolde Isliavsdy).’ Faa 
denne Strzkning ville Iagttagelser af Stroinforholdene samt 
Undersprgelse ’ af Hsvvandndets Bkskaffenhed i de foi’skjellige 
Dybder, til lirilke Forholds Undersprgelsc den’ norske Ex- 
pedition antagelig vi1 vzre bedre udrustet end den nsvnte 
Britiske, kuune blive af fundamentd Betydning *for Eav- 
strprnimenes Theori. 

En  Betingelse for Held er imidlcrtid roligt Vejr. 

Efter Afslutningen af Undersprgelsen af Fer@-Shetland 
Renden.. vi1 det af flere Grunde, der nedenfor ere nsevpte, 
vzre hensi;rtsmmsigt, at man anl0ber Tfkdiavll paa Fax- 
oerne, for at .forberede sig til Undersprgelsen af Strsknin- 
Fen mellem F~rererne og Island. 

Undersogelserne p m  denne Ytrzkning rille omfatte 
Forholdene red Overgangen frs det forlioldsvis g u n d e  Hav 
mellem Fzroerne og Island, der eiidnu tilhprrer Atlanter- 
liavet. til dot kolde Ishavsdyb, der ligger prstenfor. Her 
konimer Expeditionen til a t  arbcjde pan et sasgodtsoni i 
alle Henseender aldeles nyt Felt, livad der ‘ogsaa gjzlder 
de fprlgende Strekningw. 

P a s  Islan’d er dct nprdvendigt a t  foretage lignende 
niagnetiske Iagttagelser som dem, der ere tankte udfprrte paa 
Utvsr. Antcagelig vi1 Roykjaviks Havn i denne Heriseende 
frenibj.de en bekreni Lejlighed. 

Melleni Kap Farvel og Island er der i sidste Som- 
mer af Chefen for den britiske Fregat “Valorous,” Captoin 
Jones. udfort en Rskke I‘agttagelser af Dybteinperatur i 
Forbindelse med Bundskrabninger. Depne Rskke  udfylder 
paa en efter Omstzndighederno tilfredsstillende Maade 
Overgangen nielleni de tidligere undersprgte Dele‘ af Atlan- ’ 
tcrliavet ~ g ’  den h i e ,  der - som dannende Overgangen 
fra Atlnnterhavet til vart arktiske’ Havbassin niaa blive 
at szette $om. den vestlige Groendso for den norske Expe- 
ditions Undersprgelsesfelt, nemlig Linien gjennem de Strs- 
der og Havstrzkninger, der adskille Shetlandsraernu, Fsr- 
prerne, Island og Grprnland. 

For  at fuIdsLndiggj0re Ijndcrs0gelser1ie pnb. denne 
Linie bliver det den . norske Expeditions Opgave at forsage 
undersprgt Strekningen mellem Island og Grprnland, en 01)- 
gave, hvis Lprsnings Vigtighed Dr. Carpenter, .en af Delta- . 
g e p e  og Lederne ‘sf Aere af de britiske Dybhavsexpedj- 
tioner, med Styrke liar gjort opmerksom paa. 

. .  

of the Expedition can be continued, by closing the investi- 
gation of‘ the banks off the coast of Ronisdalen in the di- 
rection of the Shetland Islands. 

Westwards from this tract extends the deep chmnol 
between the Shetlands and tlie Fsroe  Islands, which - in 
particular its south-westerly portion - vas explored on 
the *cPorcupine” Expedition. The north-eastern part, 
together with tlie how rind d i e re  this channel passes into 
the deptlis ‘of the Arctic Ocean, will be made a ‘suhject 
of special investigation by the Korwegian Expedition. Ob- 
servations on the direction and rate of the cui+relits through- 
out this section of the channel; and on the chemical con- 
stituents of the watk a t  different depths, which the Eoi- 
wegian Expedition, from the cliaracter of its equipiiicnt, 
will, it is believed, have greater facilities for instituting 
than had the above-mentioned British Expedition with the 
“Porcupine,” >nay prove of fundanicntal importance in elu- 
cidating tlie theory of ocean currents. 

Xemiwliile.. a s i w  qu& w n  for acliieving success is 
faiourable weather. 

terminating the investigation of tlie Fzeroe-Shet- 
land clminel, it will, for divers reasons, specified Eelow, 
be advisable to ‘touch at Tliorsliavn on tlic Fsroe Islands, 
previous to exploring the ocean-tract between tlie Fzroe 
.IsInndi and Iceland. 

I n .  this locality, tlic Expedition will investigate the 
nature of the transition from the coniparatirely shallow sea 
(part of the Atlantic) between the Fsroe lslands and Ice- 
land to tlic depths of the Arctic Ocean, stretching easb 
wards. Here, tlie exploratory work will be in a field 
essentially new, which also applies to the succeeding tracts. 

I n  Iceland, inagnetical observations must be instituted 
siinilar to those tlie Expedition will take at Utvsr. Fo r  
this purpose, the port of Reykjavik is believed to be a 
convenient loqlity. 

Last suigmer a Series of deep-sea temperatures, in 
connexion with drodgings, were taken by * Loftus Jones, 
captain pf the British frigate “Valorous,” between Cape 
b’mowell &d Ireland. Theso observations have, as far as 
circumstances yould permit, contributed greatly to our 
knowledge of’ the part of the Ocean lying between the sec- 
tions of tho Atlantic previously investigated and the line 
which - constituting as it does the boundary between the 
Atlantic and the basin of tlie Arctic Ocean - must 
be regarded as tho msteim limit of the region it is the 
object of tlie Xorwegian Expedition to  explore, viz. tlie 
line passing tlirough the straits and tracts of ocean that 
extend between tlie Shetlarids, the Xsroe Islands, Iceland, 
and Greenlqnd. 

With a view to render the investigation dong this 
boundary-line as complete as possible, the Xorwegian Xx- . 
pedition will endeavour to explore the tract between 
Iceland and Greenland, - n problem ‘to the importance 
of which Dr. Carpenter, iiienibor and co-director of several 
‘of the British deep-sea Expeditions, l i s  repeatedly drawn 
attention. 



n e t  er ikke sandsjfnligt. a t  Isforlioldene skulde laegge 
den norske Expedition Hindringer ivejen for' Udfpr~elsen af 
denne Undersprgelse. og lieller ikke for dens Fortsaettelse 
paa Stsoget iiordenoin Island. Ved a t  denne Vej fprlges. 
banes en vigtig Overgang til det egentlige Isliavsdyh: som 
dernaest m d t t e  blive at  gjhnemskjare med. et Snit f r i  et 
Punkt i nordost for Island til e t  Punkt paa Xorges Kyst ' 

nordenfor Trondlijem. Paa denne sidste Del af. Re,isen 
rille sandsynligvis alle Isliarsdybds vigtigste Katurforhold 
komhe tilsjme i Iagttagolserne. 

hfed gunstige Vejrforhold vi1 den ovenneviite Del a1 
Expeditionens Plan muligens ,kunne blike udfprrt i en saa- 
vidt kort Tid. at der efter Tilbagekomsten til Norge endnu 

. bliver Anledning til videre Undersprgelsw. Om disse da 
b0r rettes p& en Linie tvers over Ishavet mod J a n  Mayen 
eller p a  .Overgangen inellein Bankerpe foran . Kordlands 
Kyst og Isliavsdybet. vi1 bedst den indtil da vundne Erfa- 
ring og Hensyii til den tilbagestaaende Arbejdstid kunne 
afgjprre. . 

.Bestperen af. det danske meieoroloiiske Institut. der ' 

liar Stationer i Toi*sliavn paa Faerprmie. og paa ' Isiand i 
Berufjord og Papey paa. Sydostsiden. i Keykjsvik og . Styk- 
kisliolili 11x1 Vestsiden . samt i' Akureyri og paa Grinisey 
pia Nordsiden, liar.. anmodet Bestyreren af det norske mete- 
oyologiske Institut' on1 under Espeditiorieu a t  'inspicere . de, . 
'3f disse Stationer, livortil '.der maatte b h e  Anledning. 
Da de nzvnte .Stationer ere 'eilkjendte for at v ~ r e  af  'fun- 
'dainental Betydnihg for liele Eul*ops '  og ikke mindst. for 

. Norges MeteoTologi. vi1 Eq&ditionen kunne yde. denne Videl;- 
skab, livis Fremme ligger indenfor dens Arbejders Kreds; 
en. ganske vaesentlig Tjeneste ved at  imprdekon~me det af, 
.det' danske Instituts Bestyrer fieesatte Onske. Stationerne : 
ligge 'lige ' i  den Vej, som Expeditionsskibet efter. denne ' 

, Plan vi1 komme til ' at  fprlge .og ville afgire de inest pas- 
sende Stoppepladse ' til. Indtagelse af Forsyninger. til TTeri- 
fication n f  Kronometrene '08 de magnetiske I'nstrumentm; 
til .Udfmrelse af ' Arbejder ombod, 
Fremme og ', vanskelib kunne udfmes i Spren, 'til Underso- 
€elm ai  Nnturforlioldene . paa. e Kysten, . t i1  !hlflugtssteder 
undur Vcjrfo~liold. der uniuIig~j0re Arbejde i S0eri in! r, 

. .  

der haere liurtigere : 

* .  . .  . - .. _ _  . . . . .. . . , 

, . De Undersmgelser. der ville blive Gjenstzlnd fbr Ex- 

1. LodniagH til Bestemmelse af Haibundens Configura- 
- . tion: Under disse komme Samling af Prprver af 

Bundens Materialc samt flere af de Operrationer. der 
tjene til GruAdlag for de nedenfor nsvnte Underso- 

. gelser. 
2. Bestemmelse af Strsntzmazs 'Retning og Hastiglied. 
. Oveifladestrprmmens Retning og Hstiglicd sprges be- 

lieditionens Arbejder; ere i det vzsentlige .fprlgende : . 

. _  That ' the Exp&l;tion will meet with 'impediments 'from 
ice, either 'in this 'region 'or in the tract north of Iceland, 

.there is little reason to apprehend. This course will lead by 
a direct transibpassage. to the depths of the Arctic Ocean, 
which liave ' then. to be traversed from a point north-east 
of Icelaiid to a point ,on the Norwegian coast north of . 

The ObseryFtions taken on this, ' the latter 
imrt of the passage, will in all pdmbility disclose the most, 
important of .the conditions distin'guishing. the depths . .  ' O f  

l'rorided the {teather be favourable, the Expedition 
will possibli get through this ' part of the . Scheme and' 
,return to Norway in time for  further operations. Whether, 
.in that &e,, it will. be  best. to conduct the investigation 

. along a line' traversing the Polar Sea in. the 'direction of 
J a n  hlayeu, . or .  in the tract extending between the. banks 
off the 'coast bf Nordland and the depths of 'the .Arctic 
Ocean, must depend on the,  nature ' of tbe exi)ericnce till 
then ,,aaquired: .and on the time that may' yet rerna.i!i 
available :for continuing the cruise. 

' Throndhjem. 

. . . *  
.. the Arctic. 0.ceari. * , . .  

. The Director' of the Danish bhteorological Institute. 
which has Stations on the Faeroe Islands (Thorsliavn) and 
in Iceland (south-east coast : Berufjord and Papey : west 

- coast : Reykjavik and Stykkisholm ; north coast : Akureyri 
and Grimsey). .deems it highly desirable that' the Director 
of the Norwegian * M$eorological Institute should inspect 
such of those St;Ltions as Clie Expedition furnish op- 
portunity of. visiting. Xow, the said Stations are acknowvl 
ledged to be of. fundaniental importance 'to the meteorology 
of Europe, - and not least to that of Xorway, - wherefore 
the Expeditton could very materially pr.omote that science 
by acceding to the request' preferred by the Director of 
the Danish Institute to the Director of 'the Norwegian. 
Moreover, tlie Stations lie one and all iv the route the 
zxpedition will take pursuant to the Sclieme of.  Work ; 
they are * excellently adapted for stopping-places. a t  which . 
to pro&sion the d i p ,  verify the 'chronometks and the 
magnetic instruments. do .woEk on board that does not 
admit of d'elay, or can with difficulty be accomplished at sen. 
investigate physical iind other conditions on the const, k c .  &c. : 

. mid finally, they would serve as harbours in stress' of 
weather, when all work at  sea was impracticable. 

Tlie following is a. General Specification of the objects 

To determine by 'soundin,qs the contour of tlie s e b  
- bed. *When 6king them, samples of tho  bottom 

will be simultaneously. collected, and divers of the 
operations performed necessmy to ee&e as a basis' 

, for the work specified below. 
2. To detesmine the direction and rate of currents. 

The direction and rate of surface-currents mill bo 

which the .Expedition will seek to carry odt: 1 
1. 
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3. 

4.. 

5 .: 
. .  

6. 

7. 

stemt dels ved livert Lodskud, dels red de saedvanlige 
nautiske Metlioder. Undersgielsen af Strermmen i 
Dybet. vi1 udkrseve ssrskilte Methoder og kun lade 
sig udferre under gunstige Omsta?ndiglieder. Disse 
sidste Undersprielser maa i Regelen forbeholdes en- 
kelte Punkter. hvor de ere af fundamental Betydning, 
soin Fsrer-Shstland-Renden, Ferer-Island-Flakket, Is- * 

land-Greriiland-Strsdet og det kolde Isliavsdyb samt 
Norges Banker. . 

Bestemnielse af Huvets Tempemtuy i Overflden fal- 
der nzrmest ind under de meteorologiske Iagttkelser. 
Dybets Temperatur ved Bunden bestemines ved hvert 
Lodskud. Undei. gunstige Omstendiglieder og paa 
saa mange Puokter. det m a  ansees a t  vare af In- 
teresse, tages Bskker  af Temperaturiagttagelser i 
forskjellige Dybder fra Overfladen til Bunden ined de 
forskjellige Instrumenter, som Expeditionen hertil dis- 
ponerer over. 
Unders~gelse af Havvandets fyhlce og chernislce For- 
hold : Specifkk- l*mgt- Bestemmelse med Areometer. 
Saltlioldiglied (Chlormsngde) ved Titrering, Luft- 
mzngde og Kulsyreinzngde ved Udkogning. De yder- 
lig fornerdne Analyser af de opsamlede Gasarter samt 
af steri~e Prprver af Harvand, som medtages fra $te- 
der, hvor Forholdene ere typiske, maa udfores i La- 
boratoriet efter Expeditionens Slutning. Ved de fleste 
Lodskud tages Vaqdprerver fra Havbunden til Bestem- 
melse af specifisk Vagt  og Saltlioldiglied. Paa sax- 
egne Steder tages en &kke Prover af TTand fra 
forskjellige Dybder til Underssgelse i forskjellige Ret- 
ninger, dels ombord, dels senere. 

Zoologekke Undersbgelser. Indsamling , af Havdyr ined 
de dertil bestemte Apparater, deres forelobige Under- 
sergelse og Gruppering, deres . Prsparation og Qpbe- 
varing. I n d s d n g  af Specimina af Dyreriget forprv- 
rigt efter Lejlighedeli. Ted de for disse Undersegolser 
nprdvondige Operationer vindos ogsm Prerver af Hav- 
bundens Materiale til Opbevaring. 

Botaniske Und&prgelser : Indsamling af Specinha af 
Planteriget, ddres Prsparation og Opbevaring til videre 
Undersergelse. , ,. 
Mdewologiske Iagttagelser. Stadig fortsatte , 1Fgtta.- 
gelser af Barometer, Psychroineter, Vindens Retning, 
Styrke og Hktiglied, Skyernes Mmngde; Form 'og. 
Bevmgelse, Sogang, Nedbprr m; m. F.ors0g ined Hy- 
gometer 'til 'ControL for Psychrometret, med hegn- 
maaler 06 Fordunstningsmaalor, med ITQermomo'tre 
pda forskjellige Steder og i forskjellige.H@jder. M a  
ling a$ Havvandets Tomperatur bg specifiske Vkgt i 
Overfladen. 

Den norske iVordlinvsexueditiot1. C. Wille : Expoditioueus Historie. 

3. 

4, 

6. 
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determined partly by the operation of sounding, and 
partly by . the usual nautical methods. F o i  inveki- 
gating deep-sea currents, recourse must be had to 
special methods, practicable only under favourable 
circumstances. Such investigations must therefore, 
as a rule, be confined to a few localities in which 
they will be of fundamental importance, viz. tlie 
Faz!roe-Shetlaud channel, the Faroe-Iceland flat, the 
channel between Iceland and Greenland, the cold 
area of the Arctic Ocean, and the banks off the 
coast of Norway. 
To determine the Surface-tewperatu,-e of tile s'ea, which 
comes strictly within the ineteorological observations. 
The bottom-temperature will be determined witli every 
sounding, Under favourable circumstances, serial teni- 
perature obseriFations will be taken, * in as many local-. 
ities as may be deemed desirable, at different depths, 
from the surface to the bottom, mitli the various in- 
struments provided for tlie purpose. 

To investigate the Physical Gnulitions and chemioal 
&lstitumts of tlie sea-water. This will comprise : spec- 
ific gravity deterininations with tlie areometer i salt- 
deterininations (amount of clilorinci) by kitration ; . air 
and carbonic acid determinations by the boiling-pro- 
cess. All further analyses of gases collected on tlie 
Expedition, as also of large samples 'of seor\\.ater from 
localities cliaracterised by typical conditions, must be 
made in the Laboratory after the return'of the Ex- 
pedition to gorway. When 'soundings arc taken, 
samples of bottom-water will be generally collected, 
for determining the specific gravity and tlie amount 
of salt. At certain stations, samples of water will be. 
collected fram diffeient depths,. for examination either 
on board or a t  a subsequent date. 
Zoological Wwk, comprising the collection of marine 
animals, with tlie apparatus provided for the purpose, 
their preliminary examination and classification, pre- 
paring and preserving them on board, and the oc- 
casional collection of other specimens of the animal 
kingdom. When conducting the operations for cap- 
turing iuarine animals, salllples of the bottom will 
also 'be collected. 
Botanical Work, comprising tlie collection of spec- 
imens of the vegetable kingdom, mid preserving thein 
for subsequent examination. 
Meternological Observations, comprising regular read- 
ings of the barometer and psychometer ; observations 
of the force, direction, and velocity of the wind, tlle 
form, amount, and motion of clouds, the state of the 
sea, precipitation, &c,,'&c. ; experiluents with tlle hygo-  
meter, to control the psychrometer, with the rain- 
guage, and with tliermoineters in diffeient localities 
and at  different lieiglits above the level of the sea; 
determinations of the temperature of the. sea and of 
the specific gravity of the water a t  the surface. 

:1 
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6. Magnetiske Isgtkagelser. Daglige - om Vejret til- 
lader * det 2 Bestemmelser af Misvisningen, Inclina- 
tion og Intensitet. Observationernes Beregning s a a ~  
vidt ske kan. Observationer p? Land- (Basis-)Sta- 
tioner til Bestemmelst? af de nedvendige magnetiske 

Lejlighedsvise Iagttagelser, hvortil Tid. og Sted maatte 
give Anledning, saasom hydrografiske Undersragelser, 
astronomisk-geografiske Stedbestemmelser, geologiske 

. Konstanter. 
. 9 .  

* Iagttagelser m. m. 

. Den l4de April blev Dampskibet .'Vprripgen" i Ber- 
gen overtaget for Expeditionens Regning, og det overdro- 
ges D"rr. Brunchorst & Dokke at udfprre Forandringerne 
og 'Indredningsarbejderne eftsr den vedtagne Plan.' Mod 
Slutningen af Maj Maaned v m  disse ferdige og samtlige, 
Apparater saavidt muligt paa Plads, Shvorqfter Expeditio- 
nens Deltagere, Professorerne Mohn og Sars, Dr.. Daniels- 
sen, Hrr, Friele: Hrr..Svendsen og Landskabsmaler Schiertz 
embarkerede. Som Skibsofficerer var antagne Premierlieut- 
n a k  i Marinen R. M .  Petersen og Skibsferer J. Grieg. 

Om Morgenen den lste J w i  afgik Expeditionen fra 
Bergen og sejlede h d  i Sognefjorden, hvor den samme 
Dags EftermiddG Lnkrede i Esefjord. Efter. nogle Forbe- 
redelser foretoges i Fjorden udenfor Esbfjord de f ~ r s t e  
Lodninger og Skrabninger til Pr~ve.  Lodningen foregik 
strax uden Vanskelighed. Ved * den f0rste Skrabning havde 
vi det  Uheld, at Skrabetouget sprang, uden synderlig paa- 
gaaende Kraft, paaGrund af en Fejl i Sammenslagningen, 

. hvilket var saameget mere uheldigt, som det vakte Tvivl om 
Tougverkets Godhed. Dette viste sig. imidlertid senere ud- 
msrket, og'den fprrste var den eneste Skrabe, dor pahhele 
Expeditionen gik taht af d'enne Aarsag. Den naeste Skrab- 
ning var ogsaa &en Resultat, da Farten havde'vaeret for 
stor,' hvorved Skraben strax leftedes fra Bunden, men her- 
med vax ogsaa den fornedne Erfaring indvunden med Hen- 
syn til den& Maneae.  

.Anden Pintsedag, den 5te Juni, foretoges .en Excur- 
sion til Bojum-Braeen i Fjaerland. Formrigt hvendtes 
Tiden med Klargj~ring af Lodde- og Skrabe-Apparaterne 
og med deres Anvendelse. paa Dybet. Den 8de Juni  gik 
vi udover Sognefjorden, tog nogle Lodskud udehfor B0fjor- 
den, hvor nybden endnu var' 600 F a m e  og ankrede om. 
Aftenen p i  nevnte Sted. Den 9de o m  Morgenen bestemtes 

8. 

9. 

Magndical Observations (taken daily, weather permit- 
ting), to determine declination, inclination, and inten- 
sity, so far as practicable; with computation of the 
results. For  determining the magnetic constants, ob- 
servations will be instituted on shore, at base-statidns. 

Occasional observations. for which ' time and place 
may furnish opportunity, such as hydrographical ob- 
servations, observations of latitude and longitude, 'geo- 
logical. observations,. &c. &c. . 

On the 14tb of April the S.S. :'Voringen,'' lying in 
the port of Bergen, was taken, in chyge for the Expe- 
dition, and Messrs. Brunchorst & Dekke commissioned to 
undertake the necessary :alterations &c. , i n  conformity . 
with 'the . approved plan. By the latter end of May the 
vessel was ready for sea; and all iiistruments and appa- 
ratus having been got on board, and so far as possible 
arranged, the several members of the Expedition,. - Pro- 
fessors Mohn 'and Sars, Dr.. Danielssen, Mr. Friele, Mr. 
Svendsen, and an artist, Mr. Schiertz, forthwith. embarked. 
The chief officers (exclusive of the captain) . were - ' ' 

R. M. ' Petersen, R.K., first lieutenant; J.. Qrieg; merchant- 
captain. 

On the morning of tlie 1st of June tho Expeditjon 
left' Bergen, ?teaming northward for the Sognefjord, which 
it reached on the afternoon of that day, and cast anchor 
in the Esefjord, an arm of the. above.. After a few . 
preparations, the first soundings and .dredgings were com- 
menced; .off the.  mouth of the Esefjord. No difficulty . 
whatever attended the formor operatipn; but at the first 
trial with the dredge, tho rope, though not I exposed to any 
considerable strain, unfortunately parted, oying to some 
defect' in the manufacthre ; 'which was the more to be regret- 
ted, since i t  gave reasoh ,to apprehend that the general 1 

-quality of the rope-work supplied to the Expedition might. 
prove inferior. ' Happily; however, i t  turned out to be excel- 
lent, and no .  other: dredge was lost in this manner. The 
next dredging also prove'd unsuccessful, from the speed of 
the vessel? which, was too great, causing .the dredge' to be 
1,ifted off the bottom. Meanwhile, sufficient experiencg had 
beeq acquired in .the use of the appasatus. 

I . On Whit  Monday, the 5th. of June, an excursion was 
made to tlie 'Bojum glacier, in Fjserland. 
days were oocbpied .with getting in order the sounding and 
dredging, apparatus, . and working them in deep wa$er.. 
On the 8th of June we 'steamed out of the Sognefjord, 
tbok & few soundings off theBsfjord, where tho depth was 
still' found to be not less than 600 fathoms, and in the' 

The following . 
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Bundeiis Opgang 'fra dot store Dyb iiide i Sognefjorden til 
dcnnes ydre grundere Del og t o p  et Par Skraber'i denne 
sidste, lirorpaa Expeditionen gik ud til Huspr ved Fjordens 
Munding. Her  blev den liggende i 10 Dage, der mvend- 
tes til magnetiske Observationer i Land og til Siingning 

. af Skibet for at bestemme de magnetiske Constanter Tor 
' Navigationen og for de magnetiske Instruinenter ombord. 

Til samine Tid toges daglig Skrabninger frn Baad af Zoo- 
logerne. 

Den 20de Juni gik Exieditionen tilspls. Vejret, der 
under Opholdet i Huspr liavde vaxet iioget uroligt blev 
efterhaanden udmarket. Overensstemmende med Planen 
begyndte inan strax ined Bestbinnielsen af den langs' 
Kysten lebende dybe Rendes M a l d  mod Ishavet.' Under 
dette Arbejde fik vi fplrste G'ng iskoldt Vand i Dybet om 
Aftenen den Blde Juni pas 62O 45' N.  Br. og 1 0  48' L. 
0. f. Gr. og'ved'skrabningen sammesteds den fprrste Urn. 
bellulmia. Til Middag den.23de nrbejdedes Dag og Kat  
med Lodnitlger, Skrabninger, Temperaturrakker og Optag- 

Skibets Vej 
og de Stationer, hvor der er foretaget Undersprgelser, er 
afsatte pm dot medfprlgende Oversigtskart. 

'ning af Vandprprver fra Bund og Overflade. 

. .  

Fred% den 23de Juni mkom Vplringen til Kristian- 
Den 24de 06. 26de mvendtes til a t  fylde Kul og 

Vand saint gjprre nogle mindre Anskdelser. , Mandskabet 
blev forprget med 3 Mand, da Zoologerne tiltrsengte inere 
Assistance end paaregnet, ligesom 'Arbejdet med Apparai- ' 
.terne viste sig mere anstmhgende for Folkene, end man 

Tirsdag den 27de Juni  afgik Expeditionen atter fra 

, sund. 

. havde tankt  sig. 

Kristiansund, og ud paa Storeggen, hvor der toges 10 Lod- * 

skud og 5 Bundskrabninger, hvorpaa Kursen sattes videre ' 
vestover. .Den 30te Juni loddedes, trawledes og skrabedes 
i 525 (eng.) Favne og deli lste Juli i, 587 Favne paa 
630 5' N .  Br., O o  53' L. 0. f. Gr. Lige siden Afgangen 
fra Hus0 havde Vejret vsexet sserdeles smukt, men den lste 
Juli begyndte den f ~ r s t e  Storm, og siden aholdt Vejrot sig ' 

usadvanligt ugunstigt lige til den 15de August.' Kl. 10 
om Aftenen den lste Juli b r  VindensHktighed 20MQter' 

. i Sekundet, .Vindens Retning SS0. og F g t ~ j e t s  Kurs 0S0, 
begge retvisende. Bolgernes Hojde maaltes til. 5-G Meter. 
Da 'Vinden efterhaanden gik om p a  SV., l a d e s  Kursen 
om Eftermiddagen den 2den Juli mod Vest. Vinden var 
svagere, men Sogangen hindrede fremdeles vore k b e j d e r  
paa Dybet, Den .3die Juli avancerede vi fremdeles hng- 
,somt vestover, men uaen at kunne bruge Dybhavsappara- 
terne. Vinden var noget mindre stark, men Spren fremdeles 
urolig, Bprlgehraijden 3 Meter. Den 4de Juli om Morgenen 

1 Man se "Cartes Rynoptiques journalicres, constktes par N. Hoff- 
meyer, directeur de 1'ins'tit.ut m6thorologique Danois," i hvilke vor 
Expeditions meteorologiske Iagttaplser er beqyttede. . ' 

evening ran in shore to anchor. On the. morning oc the 
9th was detelmined the rise of the bottom from the great 
inner depths of the Sognefjord to its' shallower outer part, 
wliere we' took one or two hauls of the dredgi, * and then 
proceeded on to Huspr, a t  the mouth of.the fjord. Here 
the ,Expedition remained 10. days; with the object of in- 
stitutiug magnetics1 observations on shore, apd of swing- 
ing shil) for 'deviation and .determi,ning the constants of 
the magnetical instruments. During' our stay the zoblogists 
dredged the bottoiii daily from a boat. 

On the 20tli. of June the Expedition put to 'sea. 
The weather, which had been somewhat blus%ring at  
Huspr, .now began to moderate, and turned out remark- 
ably 'fine. Agreeably .to the approved plaii, we at once' 
proveeded to investigite the deep channel that 'stretches 
along the coast, and to' explore its 'slope towards the basiii' 
of the Arctic Ocean. 'Whilst thus engaged, we struck 
in the 'depths! for the first time,, water of' 0 0  teipperature, 
on the evening of the. 21st, lat. M 0  45' N.,  lqng. 1 0  48' 
E., and a haul of the dredge brought up our first spec- 
imw of. UmbeUularia. ' Till noon of the 23rd: our tiine 
w'as fully occupied with sounding, 'dredging! taking serial 
temperatures, and collecting samples of sea-water from the 
bottom and from ths  surface. The accompanying Plate. 
shows the track of the ship and the '  Stations at  which 
any exploring' work was done. 

.Christiansund. 
.pas~ed  iii $king i n  coal and watei, and othwwisecomplet- 
ing the equipment of ithe vessel, At this port 3 additio- 
nal hands were shipped, the zoologists needing increased 
assistdnce ; the working the apparatus skip, too, h,ad proved 
more laborious' than originally anticipated. . ' 

On 'Tuesday the 27th 'of June the Expedition left 
Christiansund, ' and steamed out to the Storeggen bank., 
Here we'took a series of 10 soundings and 5 hauls of the 
dredge, after 'which the 'vessel pursued her westward course. 

.On sthe 30th of June we sounded, trawled, and dredged, 
' in 525 fathoms; and on the 1st of July,. in 587 'fatvoms, 
lat. 630 5' E., 'long. O o  53' E. Sinee our departure from 

'Huspr tl!e weather had been uncommonly fine; but ,on the 
1st of July i t  blew a heavy @le, and from that date to, 
the 15th of August the" weather cobtinued exceptionally 
foul.' ,On. the 1st of 'July, ,at  16 p. m., the velocity of 
the wind was 20 metres a second; its direction (true) SSE., 
and tho course of the 'vessel (true) ESE:; height of the 
waves 5'2G metres (18 feet). . The wind having gradu-. 

, ally ieered to the .so&h-west, on the afternoon of the 2nd 
the ship was given a westward course; , The ,  wind had fal- 
len' off, bat tho sea was still too high t o  admit 'of deep- 
sea operations. On the 3rd ofJuly we continued steaming' 
slowly westward,' with n o  possibility howevqr of, working 

On Friday the 23rd of June the ."Vprringen" reache'd a 

Two days - the 24th and the 26th were ' 

'. 
1 vide "Cartes synoptiques journeli&s, construites pa? N, Hoff- 

meye+, directeur de l'institut mEKoralogique Danois," in which part 
of our meteorological observation,s are inoorporated. 

3*  
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Kl. G var Vejret blevet saavidt roligt, at der kunde tages 
e t  Lodskud paa 1081 Favne paa 63O 7' N. Br. lo  26' L. 
V. f. Gk, og en Skrabe den 5te om Morgendn 10' nordli- 
gere, men en om Aftenen 'paabegndt  Temperaturraekke 
maatte afbrydes; da Vind og S0 atter tiltog fra Sydprst. 
Den 6t0 Juli, lhed Vind fra Syd af indtil 18 Meters Hastig- 
hed pr. Seknnd, drev vi langsomt nordover,. liggende bi for 
Stysbords Halser og sagb forover gaaende Maskine, da ved 
Midda$s$ider en Braads0 kom over, son1 knuste h k k e n ,  
Nedgangskappe og Skylight forud og slog Fordskket laekt. 
Nu 'sattes Stevnen mod Sprerne og for langsomt gaaende 
Maskine avanceredes s m u t  sydover. Den fdgende Dags 
Aften kunde atter dampes med fuld Fart og Kursen sattes 
'nu p a  * Thorshavn, hvor Expeditionen ankrede om Efter- 
middagen den 8de. 

. Med Assistance fra Land blei. her den lidte Sprskade 
udbedret. Yejret va r  under Opioldet i Thorshavn uroligt, 
tildels stormende, med en Vindhastighed i Vestenvindsby- 
gerne af over 20 Meter pr. Sekund. Udflugter gjordes af 
Expeditionens Medlemmer, saavel i zoologisk som i 'mine- 
rdogisk .Retning. Paa den digeoverfor Thorshavn liggende 
Naals0 samledes en Del Mineraler. Efterat Skibet igjen 
v a r  sejlklart, gik vi med V~lrripgen sprndenom Stromer til 
Vestmannahavn paa 0ens  Vestside for at s0g? gunstigere 
Lejlighed til a t  gaa tilsprs, men vendte den naeste Dag, den 
1Gde samme Vej tilbage til Thorshavn; hvorfra vi efter.et 
Par Timers Uphold kunde gaa tilsprs. 

Kursen sattes   stover ud i Faro-Shetland-Renden og 
om Nattep toges et Lodskud p w  148 Favne, 15 Mil 0 N 0 .  
for N&&0. 
30 Mil fra Nadspr i samme Retning. Kulingen var atter 
tiltaget, saa ,at der ikke kunde skrabes, . og om Eftermid- 
dagen arbejdede Skibet svaert I den opr0je .SS. ' .Kursen 
holdtes 3fV,V. og om Aftenen toges et Lodskud pa+. 204 
&ne, 18 Mil:i NO. for. Fmprerne. Med VNV.lig Kurs 
og a,ftagen.de Kuling boldtes gaaende til K1. El Form. den 
18de,' til e t  Pupkt 16 Mil retvisende "0 .  for Fsrprerne, . 
hvor . Dybden ' fandtes at vzre 1215 .Fame. Her  toges 
Bundskrabninger fsrst med 'Skrabe og deref'ter med-Trawl- 
net . t i l  om, Morgenen den 19de. S&me Dags .Aften be- 
gyndte .den 4de Storm, der '  vaiede i noget 'over 24 Timer. 
Mod sydvestlig til vestsydvestlig Kuling ' og svaer S6, arbej- 
.dedes. stadig vestover, i det der den 20de og 21de toges 
to Lpdskud mFd Temperaturrzkker paa. Str0get rnellem Is- 
land og Fzrplerne. Den 22de om Morgenen'bedredes Vejret 
og vi fik 'Island i Sigte omtrent. ved Portland. Da, vi om 
Aftenen yar rukket indtil tvers af Vestmhna-@erne, fik vi 
Taage'med tiltagende Kuling,' og da Barometret viste e t  
raskt Fald, besluttedes det at; s0ge ind upder Heim%ey, 

N s s h  Morgen toges atter. e t  paa 690 Favne.  

. .  

the ' deep-sea. apparatus. The violence of the wind had 
. somew'hat abafkd, but there was a heavy' sea, the .height of 
the waves being 3 metres (10 .feet). On the morning of 
the 4th: ,at 6 a.m., the weather was sufficiently moderate . 
to ,.admit 'of sounding, in 1081 fathoms, lat. G 3 O  7' N., long. 
10+6'W., ,and on the morning of the 5th we took a haul 
of ttie dredge, 10' farther north ; but in the evening it came 
on to .blow again, f i o m  the south-east, with a rapidly rising 
sea! so that a series of temperatuies commenced shortly 
before had bo be b.roken off. On the 6th of .July, in a 
heavy gale from the' south,. velocity of the wind' 18 metres 
a second,, we w,ere drifting slowly north, hove to on the 
starboard' tack: a t  sloiv speed, when, about noon, a sea 
'struck tlie ship on her starboard bow, caxrying.away the fore 
bulwark, hatchway, and skylight, and springing the s e a m  of 
the deck. The'vessel was now put head to wind, and we 
steamed slowly. south. By the evening. of t he .  following' 
day,' .we could. again run at full speed, and' now steered 
for the harbour of ' Thorshavn,' where the *'V~wingen'' drop- 

.ped. her' anchor on the afternoon .of .the 8th. 
With. some .assistance fiom the people of the place, 

we succeeded in repairipg the damage the ship had sus.hined 
in the gale; During our stay a t  Thorshavn the weather 
was rough and unsettled, at times stormy, the velocity of 
the wind during the violent westerly squalls reaching 
20 .metres II second. Divers 'excursions, zoological and 
.mincrologicd, &re made- by the niembers of the Scientific 
Staff. ' The island of Nols0, .which lies abreast of Thors- 
havn,' hrnished interepting mineral specimens, When the 
ship was, ready for sea, we $roceeded, coursing south of 

'Strprm0, to Vestmannahavp; on the .\vestern. shore of the 
island, there to await a favourable opportunity. of continu- 
ing the cruise, but next .day, the lGth, steained back t o  
Thorshavn, wlience, after an hour or two's stay!' we resolved 
on putting to sea. 

Standing. east, the "Vgringen" steamed out into the 
Paeroct-Shetland channel, and in the night a sounding was 
taken, .in ,148 fathoms, GO miles easbnorth-east of' Nols0. 
Next morning we sounded again, in 690 fathoms, 118 miles 
from , Nolspr, in the.  same direction. Meanwhile,. the viol- 
ence of the gale had again augmented; dredging was out 
of the question, .,an? in the' afternmn the vessel laboured 
heavily in the agitated sea. Our 'course lay NWLW., 
and in the evening we sounded in' 204 fathoms, 73 
miles north-east of the %!mot: Islands. Steering IVHIV.,, 

, with the gale abating, we steamed on till: the 18th, 
.8 aim., and reached a point, 65 miles NNE. (true bear- 
ing) of' tlie' Faeroe Islands, where the depth was found 
to be 1215 fathoms. 'Here we eiplored the bottom, 

morning of the 19th. On the evening of that day it was 
spin blowing a bale, the fourth we had encountered, which 
lasted somothing more than 24 hours. Steaniing 'up against 
a strong wind, souhh-west.' to wesbsouth-west, and; a heavy 
sea, tbe' ship \vas kegt steadily on her ivestwa.rd 'course. 
On the '20th. and 21st we.sounded twice, a n i  took serial. 

, temperatuTes in .the tract betwwn Iceland and the Fseroe 

. 

I .  

. first with the ,dredge and then with the trawl, till t he .  
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den . stprrste ' af Vestmannk-Oerne. ' Dette lykkedes ogsaa 
trods' Tugen ,  og Vprringen bragtes til Ankers paa 0ens 
Ostside udenfor Indlsbet til den Bugt, der danner Havn 
for Handelsstedet, men som er utilgjsngelig f i r  stprrre 
Fartajer. 

. .  

Vort Opliold ved Vestmannnserne blev loengere end . 
pnaregnet, da det de ' folgende Dage fremheles blmte haardt 
fra Sydvest og gik svsr. 80 paa Havet. ,Den 23de gjordes 
Excursioner i Land, men den' 24de blzste .dot sw haardt, 
idet Vindliastigheden gik op i 20 Meter pr. Sekund, at vi 
ikke kunde ligge for vort Anker, inen maatte holde det . 
gaaende hele .nagen i La? af Den paa den Maade, at Far- 

' tgjet d,rev udover, indtil des hvor Sogangen begyndte, der- 
pa, dampede vi indovei igjen til Ankerpladsen, og saa drev 
vi .igjen udover, en. Mansvre der .i Dagens Lrib gjentoges 
mange Gange. Den 25de kuqde der atter gi0res Exkuisioner 
i Land,' men fprrst den %de var Havet blevet saa roligt, at 

K1. 3l/; 'Eftor- 
middag pkseredes Reykjanes; Iil. 61/2 Skagen .og l i l .  9 
ankoni Expeditionen til ,Reykjavik. Her traf vi det danske 
Statihnsskib, Danipskofinerten ;'Fylla" og de franske Krigs- 

. skibe? Dampkorvetten .'Dupleix" og Briggen ;'Beaumanoir,'' 
hvis Chefer strax sendtc: Ofiicerer ombord. i. Vprringen for', 
at komplimentere, efter almindelig Orlogsskik. 

. Expeditionen kunde fortsaette sin'. Rejse. 

. _  

Under 'Vprringe~k Ophold i Reykjavik foretog Expc- 
ditionens Medhnimer, ledsaget .af Nzstcommanderende, en 
f i r  til Thingvellir.. Vejret vedb1ev"a.t vs re  yderst uro- 
ligt. Al1,erede Dagen efter vor Ankomst beiyndte den Gte 
Qtorih og Natten mellem den 28de og 29de Juli laa .' 
Vprringen iiied Dampen. oppe og. Mandskabet i Sglvagt. 
Desuaght lykkedes det mig at faa' udfprrt absolute magne- 

. tiske BestenmlsQi; i Land; inen oni a t  winge Skibet kunde 
der ikke blive Tale. Fsi-St den 30tc om Aftenen blev Vej- 
rot saavidt . roligt, at Kul- bg Vanclfyldningon kunde be- 
gynde: ' Den 2den August opdagedos under Opfyringen en 

' L s k  pix  Kjedlen, livorfor des k t e r  ma?tte slukkes af, 
men det lykkedes Maskinbcszetningeli ved ihsrdi& Arbejd? 

-at  reparere den saa hurtigt, at Afrejsen'kunde f i d e  Sted 
den nleste Dags Afton Kl. 7. 

. .  

* L)a ' Tiden '1111 'var tcminelig langt fr'emskreden, blov 
den paatsnkte , Omsejling af ' Island opgivet, . og Tilbagetu- 
run hagdes ssndon o m  Island. Den Me August . tops  ok 
Lodskud paa 844 Favne baa den sydlige Skraaning af Fax'$- 
Islands-Banken. . Fra dette Punkt udsejledes til om Aftenen . 

den 7d'e 240 Ij&dmil(60 geogr..Mile) i nordestIig Retning, . 

hvorunder diu sydsstse Islandsbankc blev. underssgt ved 
. Lodskud; "Temperaturraekker . og Bundskrabninger. , Ted den 

Islands. On the moT&ig ' of the Band the weather' 
began to abate, And we made Iceland in the vicinity 
of Portland.. By. the evening, we liad reached a point 
abreast of the Vestmanna Islands,. when a fog' came on ; 

'.the gale, to;, 'had set in again; qnd this, together with 
a r q j d  *fall of the. barometer, deterinined u s '  to run for 
Heima-ey, the largest of Vestmanna Islands, and there ,ride 
out the storm. We fortunately succeeded in spitd of the 
fog, ahd the L'VJiJringen" let go her 'anchor on the east,ern 
shore of the island, off the entrance to the bay that forms. 
the .harbour of the b'town," but which is not accessible to 

'Stress of .w+,her pi*otracted our stay a t ,  the 'Vest-' 
& m a  Islands. For several 'days in succession it blew 
hard ,froin the, south-west, and there \vas. a high sea run- 
ning off the coast. 
the island, but on the. 24th such was. the 'violence of  tlic 
gale, the .velocity of the wind reaching 20 metres a'sbcond, 
that riding at anchor was impossible. 
be kept going 'all day long under lee of the land. 
.was. alldwed to &ift out to where the. sea was rqnning 
'high, and then steamed back to her anchorage, a hahmuvr6 
which had. to be repeated many times in the course ~f t b  
day. On the 25th we were again able ,to make excursions 
on. slicfre; but not 'till the 26th had the sea gone' down 
'sufficiently to admit of continuing. the cruise. A t  3.30' ;, 
p.m. we passed Reykjanes; at 6.30, Skagen; and by 9 the 
Expedition had ' reached' Xeykjavik. Here' we found ' the 
Danish steain-schooner 'L.3'ylla,'' and two vessels belonging 
to the French navy, - the. "Dupleix," . steam:corvette, and . 
tho brig "Beaumanoir," officers from which were forthwith 
despatched on boaxd the 'T~r ingcn"  to coniplimen't~ her cap- 
+in, according ' to navy-etiquette. 

During our Stay at Rcykjavik, the members of- the 

an 'excursion to Thingvellir. The weather still. continued 
very. unsettled. On the day after our arrivd 'it again blew 
a gale, the sixth ; and the' 28th; after nighthill! tho "V0r- 
inken'' was lying with the' steam :up m d  the sea-watch set: 
Still, I succeeded in getting absolute 'magnetical obshrva- 
tions on s h o ~ e ;  swinging the 1 vessel was out of the ques- 
tion. ' Not till.'the evening of the 30th had tho weather 
bacomo sufficiyntly'moderate to allow of our taking in cod  
and ivater. On the 2nd of August, when 'getting ,up sham, 
a: leak was discovered in one of..tihe boiler-pla.tes, apd thei 
fires had to be put out; but, tlimks to the. engine-men, 
who worked yitli a will at repairing the ' d a m w d  .;)art, 
we were able to get off on the following day, at 7 'o'clock' . 

in the evening. " . 
The season being now comparatively far adv,anced, 

we had to relinquish our original intention of circumnavi- 
gating Iceland, and the. hongvard course of'the "V~ringon" 
was .laid' soiith of tho island; On '  the 5th of August. we 
sounded in 844 fathoms, on the southern slope .of the Faroo- 
Iceland ridge, . From this point. we stood north-east, ex- 
ploring, by 'iueans of soundings; dmdgings, and 'soyial. tem- 
peratures, the sou t lks t e rn  section of the Iceland banks, 

. I  

a 

large vessels. . .  

On the 23rd we made excursions about. 

The vessel had. to ' 

She . 

' 

' 

. .  
. Scientific Staff, accompanied by the first lieutenant, piade . 
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fprrste Skrabning satte Shaben  sig' fast i den ujevne, haarde 
Bund, og efter langvarige Mantbvrer for a t  faa den lprs, 
maatte Touget sprsnges. Vejret holdt sig taaget og regn- 
fuldt med sydlig og sydprstlig Bris og uroligt Ha+. hvorfor 
Undersegelsen af Partiet mellem vor hordligste Station og 
Langanes, den nordpstlige Pynt af Island, opgaves. og Kur-. 
s e i  sattes prstover. 

. .  . .  
' Den 8de loddedes og trawlides i .  1861 Favne, det 

' stprrste Dyb, vi fandt i 1876, paa 650 48' N. Br. 3O',7' 
b:Y. f. Gr. Kulingeii tiltog imidlertid igjen, saaat der 
'sattes igang,.mtover med ' kun ,halv Fart, 06 den ntleste'Dags 

. Eftermiddag blev. Stevnen, sat op mod Sprerne, da Skibet 
,siingrede for. voldsomt ined Spren tvers. Om. Morgepen den 
lode August sattes atter Kurs '  for Statibn, og Kl. IO t&es 
Lodskud paa' 1639 Favne.. Uagtet det var stir Kuling 
(Vindhastighed 10 ti1 16 Meter pr..Sekund) og uroligt Hav! 

. blev dog Bundskrabning udfert fra K1. 11 Form. til K1. 7 
Aften, hvorefter Kursen atter SsLtttes .prstover, men ord Mor- 
genen den l l t e .  maatte Stevnen. atter ssttes mod Sprerne. 
Den naeste Nalj sejledes nogle Timer Kurs, og da  Station' 

' niaedes, toges,. uagtet. det ugunstige Vejr fremdeles vedva- 
rede mid stiv 'Kuling og h0j Ss, Lodskud og' Temperatur- 
rskke: .Da Dybden ikke var mere end '600 Favne, og ' 

. .. Rejsen saaridt fremskreden, ' at et Tab af Apparater var. 
af G a d r e  Bgtydning, forsprites' det Experiment at bruge 
til ,Bundskrabning Skrabe og Trawl paa en Gang, .idet 
Otertrawlen. ijordes fast bag efter Skra.ben. Experimentet 
lykkedes ogsaa. forsaavidt, at Skraben kom 'vel ombord 
igjen, men Trawlen, der. ikke Jurtigt nok kunde hales om- 
.bord i .sin hele.Lsngde, blev grebet af Skruen, fsrend 
denne kunde gtandses. Vi satte da Sejl til o$ holdt undaf 
Vejret, og ' med inegen Besvgrlighed, p~ Gcund af den 
Iiprje S0, blev 6aa heget  af Trawlen bortkappet ved 'Hjelp 
ai' Enive 06 skarpe Spadeblade, fzstede .til lange Stager, 
a t  Skruen efter .e t  Par Timers Forlprb atter .kunde sdttes 

K'iwsen sattes nu mod Land, men nsste  Dag 
maatte atter Stevnen ssttes mod Saerne; indtil en efter 
M i d d k  erholdt Solhprjde gav Skibets Plads, saaledes at der  
kundes styres lige *'mod Ealten Fyr, hvis Taarn ogsaa nogle 

' Timer "senere 'viste .sig ret forud. Samme Dags AfQn brag. 
tes T-oringep til Ankers , i  Haltens Havn, ' efter i Lobet. af 
'6 Uger at have ddholdt 8 Storme, Den 'nsesM Dag, den 
14de August, gik Expeditionen. til NamsoS., 

' i Gang.' 

I Namsos 1aaExpeditionen i 6 Dage, og under dette 
Ophold blev taget magnetiske og' astronomiske 1 Observatio- 
ner i Land. . Den 20de August gik Expeditionen qtter til- 
609, og s a m e  Dags Aften paabegyxidtes Arbejderne atter 
udenfor Kysten. Med vestlig .Kurs toges en Lodskudrrekke 

and by the evening of the 7th had run 240. miles, At 
the ,first haul, the dredge caught' against the, hard and 
rugged bottom, and we were obliged to break the rope, 

' after maiiifold maneuvres .to disengage the apparatus. The 
weather still conti,nuing wet and foggy. with strong winds 
from the south and south-east and a heavy sea, we decided 
on giving up the investigation of the tract. between our lnost 
northerly observing-station and Langnnes, the north-ejstern 
promontory of Iceland, taking instead an eastyard course. 

'On the 8th we sound'ed'and trawled in 1861 fathoms, 
the greatest depth measured in 1876. lat. G5()48'?r;., long. 
3 0  7' W. Meanwhile, it was again blowi.iig so hard that 
we had to steam eastward. at half speed; and on the 
afternoon.. of the ' following day the vessel was put head 
to sea, ,.as she rolled too heavily #with the sea on her 
beam. I , On' the morning of the 10th of August we 
stood. for. the* nei t  observing .station: and at 10 '2 .  111. 
took a sounding in 1539 fathoms. Though it blew a gale. 
(relocity of the wind from 10 to 16 metres' a. second) *and 

;the sea ran high, still we managed to dredge the. bottom, 
- an ' operation wliicli lasted froin 1.1 .a. m. to 7 p : n ~  
Proceeding then on our ' eastward coiirse! the next morning 
heavy 'weather again compelled us to put thq: ship yitli 
her head to the sea'. During the iiiglit, the wind liaring 
fallen off a little, she was able to steani on her 'course 
for. s ' few hours; and! arrived a t  the next observing sta- 
tion, we took, notwithstanding the very uilfavourable weather, 
- it was still blowing ha.rd with a heavy sea, - both sbund- 
ings aqd serial temperatures. The depth here not exceed- 
ing. 600 fathoms, and the advanced stage of the cruise 
rendering a possible loss of appar,atus of less. moment, the 
experiment was tried of working. trawl and. dredge siniul- 
taneously, the otter-trawl being made hit .behind the dredge. 
The experiment succeeded, in so far at least tis the dredge 
came, safely on board; but the t&d, from , i ts  great 
length, could not be h0i.e quick enough, and fouled. the 
piopeller, eie 'there was time to stop the engin'es. . * Getting 

'sail on the ship, we ran before the yind, and +th great 
difficulty, owing to the l!eavy sea, succe.ededi after' a couple 
of hours' unremitting exertions, in cutting away sufficient 
of the trawl, by means of knives and 'sharpened spade- 
'blades at the end of long poles, to free the. propeller. 
We now stood for the land; but next day the vessel lay 

. to with her head fo the sea till an observation ofethc sun's 
altitude, taken an l o u r  after noon, had given us her position, 
and we could steer direct fo; the Halten lighthouse, the tower 
of,.which hove in sight a. few hours after. On the eveniiig 
of that day the. "Vp~ringen" Was' nuorid in the 'harbour of 
Halten, having encountered a continued succession of heavy 
gales - no less than 8 - in the course of her six weeks' 
cruise. On the morrow:, the 14th of August, the Expedi- 
tion proceeded to Namsos. 

At 'this place we remained 6 '  days! .our shy .being 
chiefly devoted to the taking Of magnetical and astronom- 

On .the 20th , of. August the 
Expedition. again put to sea, and in 'the evening the ex- 
ploratory work off the co&t was resumed. Standing west,' 

'. ical observations on .shore. 
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paa 31 Stationer mhd 1' Mils Afstand indbyrdes, samt 
en Bundskrabning. Kystbankens Afield mod lshavs- 
dybet h d t e s  ffplst i on Afstand af 25 Mil.'fra Land og 
fptrst her fandtes, i 381 Fame,  iskoldt Yand ved Bunden. 
Kursen sattes derefter sydover og Opgangen fra Dybet af 
den samme Banke blev bestemt pazl 64O Bredde. hvor d6r 
blev taget 6 Lodskud, B Temperaturrzkker og 2 Bund- 
skrabninger. Dette Arbejde blev udfrart til' om Aftenen den 

' 2dde Augast, 06 da ophrarte ogsaa det gode Yejr, soin vi 
siden Anloinsten til Nanisos havde havt. 

I Taage og l h l i n g  gjordes Land m s t e  Morgep, den 
23de August, ved Ona Fyr, hvor Lods kom ombord, og om 
Eftermiddagen ankredes ved Molde. Don 24de blev der 
loddet, taget Te&drxturrskke og skrabet i Romsdalsi'jor- 
den, og samme Dags Atten ankom Expeditionen til Aale- 
sund. .Her kom der K1. 8 om Aftenen en Stormbyge,der 
rev Skibet 10s. fru sine Fortrajninger. og frarst K1. 2 om 
Morgenen bler det atter bra@ pan sikker Ankerplads igjen. 
Den nsste Formiddag afgik vi fra Aalesund, laa om Katten 
i Flor0 og . .  ankom L0rda.g MiddG den 26de August til 
Bergen. 

. *  

Sa@tlige Expeditionens Medlemmer debarkerede samrne 
' Dag, og Manda$ Morgen begyndte Desarnieringen, idet alle. 

Expeditionens Sager bragtes i Land plaa Marinens Vmft, 
'hvor det fornodne Mag&qrum velvilligen var  stillet 'til . 
Expeditionens Raadighed. Saintidig udtoges Indredningen, 
og Skibet klargjordes til I;ragtfart ved D'HI?. Brunchorst 
& Ilekkes Vsrft. hvorfra det den 7de September aflevere- 
des til Bederiet. 

1 8 7 7 .  
- .  

' Den for dette A x  vedtagne Plan var saalydende: . 

F.mt0jets Udrdstning og Bestemmelsen af dets mngne- , 

tisko Konstanta  ,rntagos faxdige til den lste Juni. 

' Ved Studiet ;i.f Varmoforholdeno . i Dybet ' over Ban- 
kerno udenfor Vestkysten har det vist sig,, at de'r endnu 
savnos nogle Tomperaturr&ker i den norske aRende. For 
at faa 'disse, begyndes Vejen til det egentlige 'Undersegel- 
sesfelt 'swaledes, at man fra Bergen g e r  direkte tilsras' og, 
filgende ' Rendens Bund, tager nogle Tomperaturiaekker. i ' 

,donne. ,Lsngere Nord. kunno nogle sf forrige -4ars Tem- 
poratuimkker rerificeres. 

Det  forste , .egentlige Arbejdsfelt or de. norske Kysb 
I banker nordenfor Namdalen. 

. .  . .  

Efter de Observationex, ' som ' foreligge,. or det sand- 
synligt, . .  a,t' Havbroen, ' hvor . Ba.nken k q t e r  Si6 ned mod' Is- 
havsdybet, 06 hior det'iskolde Vand begynder ved Bunden, 

_. 

we todk a series of soundings at 31 Stations, 4 miles apart, 
and' one haul of the dredge. The slope of the coastal bank 
towards the basin of the Arctic Ocean was found to com- 
mence .lob miles from land, and here, in 381 fathoms, we 
first met with bottoin-water of Oo: Proceeding then on a 
southward course, the rise of the bank  as determined in 
lat, 64O N.; and here we took 6 soundings, 2 serial tem- 
peratures, and 2 hauls of the dredge. This deep-sea work 
was steadily proshcuted till the evening of the Send ofAu- 
gust, when a gale of wind put an end to the spell of fair 
weather we had enjoyed after reaching I '27 amsos. 

Steaming southward in a fog and a heavy. sea, we 
made land the next morning. the 23rd ofAugust, near the 
Ona lighthouse; soon after a pilot came on board, and in 
the afternoon the "Vsringen" cast anchor. a t  Molde. The 
next day we sounded, took a series of temperatures, and 
dredged in the Romsdalsfjord, the Expedition proceeding 
that day as far as Aalesund. A t  8 p.m. the ship, struck 
by a violent squall, broke from her moorings, and it was 
2 o'clock in the morning before she got safe anchorage. 
On the forenoon of the following day we left Aalesund, 
anchored for the night i t  Flore, and arrived at Bergen on 
Saturday the 26th of August, about noon. 

The memhers of tlie Scientific Staff disembarked the 
same day. In  the course of the next week the instru- 
ments, apparatus, and other things belonging to the Expe- 
dition wexe conveyed to tlie Royal Xavy y a r d  (storage- 
room had been kindly placed at. my disposal), and the 

'crew paid off.' The fittings below deck' %,ere then re- 
moved, and the vessel cleared for the freight-trade, in 
Messrs Brunchorst & Dekke's dockyard, where, on the 7th 
of September, she was given up 'to %he owners. 

1.8 77. 

The Scheme approved fot this year was as follows: - 
The equipment of the vessel and the determination 

of her magnetic constants we assumed to have been com- 
pleted by the .lst of June. 

Extended rosoarch into tho tliermal conditions of 
the deeper strata on the banks off the West Coast of 
Norway, has shown a few serial temperatures to be wanting 
for the Norwegian Channel. The Expedition will, there- 
fore, on leaiving Bergen, a t  once put to sea, and, following 
the axis of the channel, commence its dxploratory workby 
taking serial temperatures. Farther north, a few of last 
year's serial temperatures might be verified, 

' The Norwegian coastal banks north of Namdalen will 
form on this cruise the first extensive field of oxploratory 
resebch. 

Judging from the observations already taken, i t  is highly 
probable that the edge of'the bank where the sea-Lottom 
bogins . to slope down towards ' the depths of .the Arctic.: 
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ligger mindst 25 Mil ud fra Kysten. Mellem Rerst og det 
Punkt udenfor Namdalen, hvor Expeditionen ifjor fandt 
omkring.GO Favnes Dyb med Fjeldbund 10 Mil af Land, 
antages det'muligt, at der gaai  en mere eller mindre sam- 
menhangende Fjeldkam. Havbroens og den formodede 
Fjeldkams Sted og Naturforhold dame  fremtrsdende Punk- 
ter i Undersergelsen .af Bankerne. Denno foregaar ved Op- 
gaaelse af Tversnit lodret mod Kysten. Tversnittene tages 
- i Overensstemmelse med forrige Aars- i en indbjrdes 
Afstand af 12 til 13 geogdske  Mil. Deres indre Giandse 
er den yderste Linie for den specielle hydrogafiske KysG 
unders~gelse. Deres ydre Graendse er. der, hvor Temper% 
turen ved Havbunden er - 1 0  eller lienimbd denne, 

' ' I Til Bestemmelse af Temperaturfol'holdene kraves i 
hvest Tverssit foruden .Temperatwen ved Bunden ved . 

hveft ' Lodskud, m'indst 3 .Temperaturraekker : 'en ved den 
indre Graendse, en ved Eavbroen, paa dens indre Kant , ,  
og en ved Snittets ydre Grandse. ', Lodskuddenes Anta1 be- 

. rot  paa,. om man under Arbejdet finder Bunden mere eller 
mindre jevn. . 

Eor at levne saameget Tid som muligt til Arbejdeime 
i de% store Ishavsdyb og ve4.Jan Mayen samt Gronlands- 
isen, m'edtages ved Bankernes . Undersogelse, i hvert 3die' 
Tversnit, Undersogelsen af Umbellularia-Regionen indtil et 

. b y b  af 1000 Pavne. 
. ogs& flere af Banktversnitkne udvides til denne Udstraek- 

ning. Under Arbejdet ' paa , Bankerne og . i Umbellulmia- 
Regionen an&ges det hensigtsmaessigt at anlobe Bod0, 

Skulde Forholdene tillade det, kunne . 

E n  Temperaturraekke i Vestfjorden, udfsrt med de 
nyeste Dybvandsthermometre, s ~ g e s  erholdt saarel paa Rej- 
sen opover i Juni  som paa Tilbagerejsen i August. tilUn- 
dersragelse af det abnormeForhold, son  faidtes her i Som- 
meren' 1875, ,idet Temperaturen havdq et Minimum i 70 
Favnes Dyb. Da de zoologiske Undersragelser' i Vestfjor- 
den' hidtil kun omfatte Kysternes Fauna, 'serges Anlednin- 
geo benyttet til zoologiske Arbejder i denne Fjord i .st@rre 
Afstand €sa Land. 

&fagi&,iske absolute 0bser.vat.ioner sogizs udfrart paa 
Rplst, hvos Porlloldene derfor iferlgc? Lieutenant Petersens 
Observationer i 1875 antages gunstige,'og hvor man ha t  det 
mest fremskudt.4 Punkt til Sammenligning med de eventu- 
elle magnetiske Observationes paa Gronlandsisen: 

. .  
' .  I Lhbet af Juni %ned antages! under gjennemsnib 

lige. Vejrforhold .'og ined den' fra ifjor hentede Erfaring, 
Dndersergelsen af ' Bankerne og Umbellularia-Regionen ofter 
'denne. Plan at kunne naa til Bredden af Tromser.' : 

I Tromspr antages Expeditionen sidst i Juni eller 
ferrst i Juli at kunne blive udrustet til en laengere Rejse 

. .. 
* ,  vestover. 

Ocean, and where the temperature at: the bottom falls below 
00 C., lies not less than 100 miles distant from the coast: 
The section of the sea-bed between R0st and the point off 
Namdalen where, on last yeark cruise? the depth, 40 iniles 
from land, was found to be 60. fi-ithoms, with a.rocky bob 
'tom, will possibly prove to be traversed by a more 
.or less continuous submaijne ridge; To determine the 
exact position.,. of the edge of the bmk and 'of this. 
supposititious ridge, and . thoroughly to investigate their 
physical conditions, form important points in the explora- 
tion .of the banks. This can be' done by means of 
transverse sections ' perpendicular to the coast, at distances,' 
.as on last year's cruise. of about 50 miles. The inner, 
limit of these sections to cpincide with .the extreme bound- 
ary line for the special hydtographic 'C&t Survey, their 
outer extending to where the temperature a t  the bottom is 
about - lo. ' 

To determine the thermal conditions, at .least 3 serial 
temperatures will lisve to  be taken in each section, exclu- 
sive of .the temperature registered with each bottoi-sound- 
iqg, viz. - one at  the'innei. limit, one on' the edge of the 
bank, and one at the outer liiliit of thesectioii. Thenum- 
ber of, soundings. will depend on the contour of'the bottom, 
whether it be more or less undulating. 

. With the object of prolonging the period for the ex- 
ploration of the great Arctic basin, the depths off J an  Mayen, 
and the Greenland ice-barrier, it is deemed advisable $hat 
the wo;*k on' the banks be made to embrace, in every tliiid 
section, dowp to a depth of 1000. fathoms, the investiga- 
tion of the Umbellularia region. Circumstances pesmitting, 
several of the transverse sections may be extended accord- 
i'ngly . When exploring the 'banks and the Umbellularia 
region, the Expedition shouId. touch at Bodo. 

A series of temperatures should, if possible, be taken 
in ' the Vestfjord 'kith the latest deep-sea registering ther- 
mometers, both.on the passage north in June and on the 
homeward course in August, to ,determine the abnormal 
condition observed here in the'summer of 1875, viz. o f ' a  
minimum temperature' a t  .a. depth .of 70 'fathoms.'. Zoolog- 
ical investigations in the Vestfjord having hitherto been 
confined to the littoral .fauna, the naturalists akcoppanyjng 
the Expedition ' will take every 'advantage of the opportu- 
nity afforded them to 'explore this. fjord a t  a greater dis- 
tance from land, 

Absolute magnetical observations will! if possible, be 
taken at Rest?'-- the most advanced point on the coast, 
- where the physical conditions, as dotermined by lieuten- 
ant Petersen in,! 1875, are, .it is believed, .sufficiently .. fa- 

. . .  irourable, for compasison with ' the magnetical observations 
' to be instituted on the Greenland iceLbarrier. 

By the end of June! in moderately fair weather, the 
* exploration of the banks and the. Umbellularia, region will, 
.it. is believed, inferring from last year's stormy cruise, have 
reached the latit'udg of Tromso.. 

'Refitting at T r o m s ~  for' a cruise westward of greater 
duration, the "Vprringen" will? i t  is hoped, be  ready to leave 
that .port by ,the *end of June or. the .beginning,,of July. 

, .  

. .  

. 
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Man g a x  fprrst efter Linien Andpr-Jan Mayen ud i 
Isliavsdybet, undersprger dette og dets Shaaninger paa begge 
Sicier. Omkring Kordmstenden af Jan Mayen som Centrum 
foretages nogle kortere RLtcekker Lodskud mod Nordprst, mod 
Nord og mod Nordrest. Pan dette Strprg nemlig, der an- 
tages at danne den islsndske Vulkan-Regions yderste For- 
bjerg mod Nordprst: syncs Bunden at  falde saerdeles brat 
nf nidd nyhet  til .de naPvnte Sider. 

Under den sandsplige Forudsztning. a t  Adgangen til 
J n n  Blayen ikke er spzrret af IS. forsprges det at lande 
paa Den til Foretagelse af IJndersergelser i geografisk. geo- 
logisk, liydropnfislt, zoologisk. botaiiisk Retning 111. v. 

En Undersergelsc . ai' Saturforlioltleiie i Havet pan 
Vest- og Sydsiden af Jan  Mayen sprges udf0rt. Der er 
nemlig Grund til a t  antage. a t  ,Jan Mayen er forbundet 
med Island ved oil undersciisk Rgg. 

For at undersprge Forlioldcne p a  Graendsen mellem 
den varme Overfladestrprm fra Atlanterhavet og den kolde 
Polarstrprm i Grernlanr,lshavet, opsprges Grprnlandsisen i Nord- 
vest for ,Jan Mdyen. Naar Undersergelserne langs et Stykke 
af Grprnlandsisen ere afshttede, styres til et Punkt omtrent 
midtrejs mellem Island og ,Tan Mayen, og derfra uiidersprges 
Tversnittet over Ishnvsdybet i Retning af Ranen. Herved 
vi1 inan kunne faa redc paa den forniodede underspriske 
Ryg inrlleni Island og .Tan Mayen. Naar dot sidstncevnte 
Tversnit er oparbejdet indtil dets tidligere undersprgte nor- 
ske Unabellz17aria-Region. sejles til Tromspr, 'under Forud- 
slletning af. a t  Tiden senere tillader. i August. flere Ar- 
bejder iiordenfor Tromspr. 

Naar Juli Maaned antnges niedgaaet til J an  Mayen- 
Turen, vi1 den farste Halvdel af August kunne snvendes 
til Undersergelse af Bankerne,' Havbroeii og end01 af Isliavs- 
dybet mellem korge og Syd-Spidsiergen. Som (astgrandse 
sattes Liiiien Xordkap, Bjprrneeren, Sydltap. 

Den sidste Halrdel nf  August vi1 tiltfziiges til Til- 
b'agerejsen til Bergeli og Desarmering. 

D e  videuskabelike Arbejder udfprres rreseutlig pan 
samme Maade som i 1876. 

Veda  de zdologiske Arbejder lagges ved Sidnir af 
Fangst ined Skrabe, Trawl og Svabere, sllerlig Vregt paa 
Anvendelse af Drivgnrn og Net i intermedisre Dybder, 
samt Fiskeri pan Bankerne. Paa ,Jan Mayen antages 
Fuglefangst at burde vEcre Gjenstand af Betydning 06 ved 
Grprnlandsisen muligens Fangst af &el og Isbjprrii m. m. 

Den norske Nordlinvsexpodition. C, Wille: Espeditioneus Historio. 

Her course west will at first coincide with a line ex- 
tending from Ando to ,Jan Mayen, and tlieiice to the Axctic 
Ocean. tlie basin xiid slopes of which tlie Expedition lias 
to inrestigate. From the north-eastern extremity of Jail 
Mayen will .be takcn n few short series of soundings in n 
north-easterly. a northerly. and a north-westerly direction : 
for off this point. whicil is supposed to form the nortli- 
enstern promontory of tlie volcanic region of Iceland. the 
bottom ivould nppear to sink precipitately in those direc- 
tions. 

On the probable assumption that Jan  Nayen is not 
inaccessible from ice, the Scientific Staff will land 011 the 
island. and prosecute exploratory work in divers braiiclies 
- geo~ap l~ ica l .  geological, hydrographical. zoological. bo- 
tanical, &c. 

Tlie physical and biological coiiditioiis of tlie sea off 
the western and southern shoros of Jan Mayen, should if 
possible be investigated. there being some reason to infer 
that a submarine ridge connects that island with Iceland: 

To investigate the conditions where the 1 1 w m  sprface- 
current from the Atlantic meets the glacial Polar AOT in 
the Greenlaud sea, tlie Expedition will stand north-west of 
J an  Mayen when making for the Greenland ice-barrier. 
After exploring part of the Greenland ice-barrier, the Ex- 
pedition will proceed tt> a point about midway bet\veen 
Iceland and *Jan hlayen, and from thence investigate the 
.bed of the Arctic Ocean in the direction of Ranen. The 
existence or non-existence of n submarine ridge connect- 
ing together .Jan Mayen and Iceland will tlien be defin- 
itively settled, When tlie last-mentioned section of tlie 
Arctic basin has been explored throughout, irrespective of' 
its Xorwegian Umbelbula~ia region. investigated previously. 
the Expedition will return to Tronisij. provided there be 
time for subsequent exploratory work (in August) iiortli of 

If. as expected, the Expedition get back from *Jan 
Mayen by the end of July. tlie first half of August can be 
devoted to further investigation of the banks. and part of 
the Arctic basin between Norway and the soutliern ex- 
tremity o f  Spitzbergen. A line tangent to the North Cape. 
Beeren Eiland, and South Cape marks tlie eastern limit of 
tho tract to be explored. 

The latter half of August will be needed for the pas- 
sage home to Bergen. and for discliarging the vessel. 

,' 

that port. 

Tho scientific \\.ark of tlie Expedition to be carried 
out in all essential particulars as in 1876. 

With regard to the zoological work. especial stress 
is laid on tlie use of tlie surface-net. and of the drag-net' 
in intermediate depths, apart from that of tlie dredge. 
trawl, and swabs, as also on fisliing v h ~  exploring the 
banks. During the stay at J:in Mayen. some time should, 
i t  is thought. be devoted to collecting ornithological spec- 
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Ved Lodskuddene serges bestemt Bankernes Form og 
Udstrakning, samt den Maade, paa livilken Bunden falder 
af fsa disse til de stprrste Dybder i Ishavsdybet. Det  er 
af fundamental Betydning for Forstaaelsen af Havets 06 
de tilgraendsende Landes orografiske og geologiske Forhold, 
ligesom for Dyrelivets Udbrezelsesforhold, at faa afgjort, 
om Bunden falder jevnt af mod Dybet, eller om den falder 
af . i Trin, Terrasser eller Afsatser med mellemliggende 
Plateauer. Lodskuddenes Plads og Anta1 bestemmes der- 
for med disse Hensyn for 0je. 

Maaliiigerne af Havets Temperatur i Dybet udfprres 
i den Udstrzkning, som er nerdvendig til en sikker Bestem- 
melse af Dybets Isothermer i de' efter denne Plan opgaa- 
ede Tversnit. Der tages Hensyn til det hensigtsmsssige i, 
at Punkterne i Tversnittene ogsaa kunne anvendes til 
Lsengdesnit. De  nyeste Dybvandsthermometre anvendes saa 
ofte..soni muligt ved Siden af det ifjor brugte. 

Ved hvert Lodskud tages Vandprprve fra Dybet"og 
Alle Vand- paa udva1gt.e Steder fra intesmedisre Dybder. 

prsvers specifiske Vzgt  bestemmes. 

Ved hvert Lodskud tages Bundprprver. der' opbevares 
til videre Undersprgelse. Af de med de zoologiske Fangsb 
apparater optagne og sigtede Materiale af Havbunden tages 
Prover til Opbevarelse. 

De  chemiske h b e j d e r  udfprres vssentlig som ifjor. 
Den specifiske Vagt  af Havoverfladens Vand bestemmes en 
til to Gange daglig, og oftere paa Steder, livor Strprmfor- 
hold eller andre Forhold gjprre det ernskeligt. 

Iagttagelsen af Strermnien i Havet serges udfprrt, naar 
Naturforholdene gj $re det prnskeligt og Vejrforholdene muligt. 

. Magnetiske Otpxvationer sprges udferrt ombord i Spren,. 
navnlig lsgges V s g t  paa Erholdclsen af Misvisningsobser- 
vationer. Absolute Bestemmelser sprges udfprrt paa Rprst og 
paa Grmlandsisen, foryden ved Bestemmelsen af Skibets 
magnetiske Constanter i HUM, og desuden. hvor Lejlighe- 
den ellers maatte findes, som i Bergen, Bods, Tromser m. A. 

Geologiske Undersergelser foretages paa Jan  Mayen, 
om Landgang der er mulig, i a1 den Udstrskning, som 
Forholdene tillade. Paa J a n  Mayen vi1 astronomisk-geo- 
grafiske Stedbestemmelser, topogrdske og hydrografiske Un- 
derssgelser vaere af stprrste Interesse at  faa udfprrt. En 
Stedbestemmelse paa Rsst - i Forbindelse med de mag- 
netiske Observationer - vi1 vsre  gnskelig, da Stedet ikke 
er forbundet med det trigonometriske g e t .  

imens; and a t  the Greenland ice-barrier these might, per- 
haps, be opportunity of capturing a few seals. with an 
occasioiial shot a t  a Polar bear. 

Deep-sea soundings will be taken to determine the 
contour and extent of the coastal banks. as. also their 
slope, or how the bottom shelves down into the greatest 
depths 'of the Arctic. Ocean. It is a point of funda- 
mental importance in studying the orographical and geo- 
logical conditions of the sea and the countries it surrounds, 
and the distribution of animal life in the ocean, to find whether 
the bottom slopes gradually down to the depths, or descends, 
as i t  were, step by step. in terraces, with interjacent pla- 
teaus. Hence. the position and number of the soundings 
will have to be determined with this object in view. 

The temperature of the sea will be taken to the ex- 
tent required for an indisputable determination of the 
isotherms of the transverse sections explored in accordance 
with the present scheme. Attention is directed to the 
position of the observing points in the transverse sections, 
which should admit of their being applied to longitudinal 
sections. Whenever practicable, the temperature shall be 
registered with the latest deep-sea thermometers as well as 
with the instrument used on last y e a h  cruise. 

With every sounding, n sample of water shall be 
brought up from the bottom, and in speci,allg selected 
localities also from intermediate depths. All the samples 
to have their specific gravity determined. 

With every sounding. a sample of the bottom shall 
be obtained, and preserved for subsequent examination. 
8amples of the sifted material brought up from the bed of 
the ocean with the dredge or trawl will also be preserved. 

In the chemical work there will be no essential change. 
The specific gravity of the surface-water shall be registered 
once or twice a day, and more frequently in localities 
where the action of currents or other exceptional con&- 
tions may render i t  desirable. 

Observations on ocean-currents will be made whereso- 
ever the attendant physical conditions may render them 
desirable and the state of the weather practicable. 

Magnetical observations shall, if possible, be taken at 
sea, especial stress being laid on obtaining determinations 
of the variation of the compass. Absolute determinations 
shall. if possible. be performed at  Rprst and on the.Green- 

- land ice. exclusive of those for the ship's hiagnetic con- 
stants to be made at  Huser; and wheresoever else oppor- 
tunity may be afforded, as at Bergen, Boder, Tromser etc., 
and other places. . 

Geological investigations will be undertaken on the 
island of J a n  Mayen, should the Expedition succeed in 
landing there. Peculiar interest would likewise attach to 
astronomical determinations of latitude and longitude, as 
also to topographical and hydrographical observations made 
on that island. I n  connexion with the magnetical observa- 
tions instituted a t  Rost, i t  will be desirable to perform 
determinations of latitude and longitude, that locality not 
being included in the trignometrical net of the country. 



Botaniske Underssgelser og Indsainlinger ssges gjort 

De meteorologiske Iagttagelser oinbord udfsres i alt 
paa Jan  Mayen i storst mulig Udstrskning. 

vaesentligt soin i 1'87G. 

Ligesoiii det foregaaende Aar overtoges Dampskibet 
"Voriiigen" af Expeditionen den 14de April og hdred-  
ningsarbejderne udfortes ved sainine Vaerft. 

Den lYde Blaj paamsiistredcs Mandskabet. og Kl. 2 
om Morgeuen den 23de Maj afgik Skibet til Huss, hvor 
jeg agtede at tage de til Fox-Cirkelens senere Benyttelse 
nsdveiidige forberedende Observationer. Efter Ankoinsten 
hid opdagedes iniidlertid en Fejl i agterste Krumtappiiide, 
og da Ve,jret desuden var til Hinder for Obserrationernes 
Udf0relse, returiieredes striwc til Bergen, hvor iiy Mellem- 
axel blev indsat. Dette Arbejde var fmdigt den 31te Maj, 
inen Expeditionens Afgang . blev yderligere forsinket der- 
ved, at Mr. Macintosh i London. der havde pmtaget sig 
til forste Hdrde l  af Maj a t  levere nye Accuinulatorstrenge, 
liavde glenit Ordren og kunde ikke levere deni for lode 
Juni. Der blev derfor gjort et nyt B'ors~g pan at  erholde 
de forberedende iiiagiietiske Obserrationer, nien det lnislyk- ' 

kecles fuldstmidigt pan Grund af det yderst urolige Vejr 
i Huss. 

Den 1 l t e  Juni einbarkerede i Bergen Professorerne 
Mohn og Sars, Overlsge 'Danielssen og Landskabsinaler 
Schiertz saint Overlzge Hansen. der havdo erholdt Indre- 
de11artementets Tilladelse til at v w e  nied som Passager til 
Tromso, hvor Kjobniand Fxiele skulde stsde til Expeditio- 
nen. Da Hr. Svendsen, der var Expeditionens Kemiker 
det fsrste Aar, liavde nf Helbredsliensyn meldt Forfald, 
blev i hans Stcd antaget Hr. H. Toriise, der under Profes- 
sor Waages personligc Ledelse haidc arbejdet paa La- 
boratoriets Indredning sideii den 23de Maj. For a t  vinde 
Tid besluttedes at gas Accumulatorerne iinsde til Stavau- 
ger. og hor koin de oinbord den 13de Juni, livorefter Ex- 
peditioiien strm gik tilsss. 

\ 

Omtrent 3 Mil ST;. for Udsire toges en Temperatur- 
mkke, ~g Dagen efter en lipondo tvers af Feje (GO" 42' 
N. Br.), hvoreftcr Kursen sattes direkte paa Station KO. 
90 ( G G O  9' 3s. Br.. 3 O  0' L. 0. f. Gr..), der naaedes K1. G 
Morgon den l6de Juni. 

Ved at  tage 54 Lodskud. G Skraber, 3 Trawler og 
7 Teinperaturrskker undersggtes 3 Tversnit udeiifor Kysten 
mellem Foldenfjord og Vestfjorden af tilsamnieu 115 g. 
Miles %Lsngde. Dot nordligste af disse Snit gik lielt fra 
67O 53' I\. Br. og 50.12' L. 0. f. Gr. til hen h o d  Trs- 
nen (6G1/y0 N. Br. 120 L. 0. f. Gr.). Efter at have taget' 
en Temperaturrzlcke i Vestfjorden, nnkoiii Expeditionen 

Botanical work! comprising collections of tlie flora: 

The meteorological observations on board will be made 
yill, if possible, be prosecuted on Jan  Ma.yen. 

essentially as in 1876. 

As in 1876. the S.S. "Vplriiigeil" was on the 14th of 
April given up by her owners to the agent of the Expedi- 
tion. and her nautical equipiiient 'again undertaken by Messrs 
Brunchorst and Dekke. 

On the 19th of May the crew came on board, and 
on the 23rd, at 2 o'clock in the morning, the vessel left 
Bergen for Huss, where I purposed taking the preliini- 
nary obsei*vations iiidispensible for the subsequent use of 
the Foxkircle. But, on arriving at that island, a defect 
was discovered in tlie pin of the after-crank. and the 
weather, too, being very unfavourable for such observations, 
w e  returned at  once to Bergen, and had a new shaft put 
in. This was got done by the 31st of May; but unfortu- 
nately the final departure of the Expedition had to be still 
further delayed. Mr. Macintosh. the London mnnufacturer. 
who was to have furnished new straps for the accuinula- 
tors, having overlooked the order, and being in consequence . 
uiiable to  execute it before the 10th of Julie. During this 
iiiterral :I fresh but, owing to  the boisterous weather at 
Husrr. wholly abortive attempt. was made to obtain the 
preliininary inapneticsl observations. * 

On tlie 1 l th  of June Professors Mohn afid Sars, Dr. 
Danielssen, Mr. Schiertz, artist. and Ih. Hansen, embarked 
in Bergen. Dr. Ransen. who was not a ineiiiber of the 
Scieiitifio St&, liaving periiiissioii from the Home Department 
to proceed as passenger to Troinss. where Mr. Friele \vas 
to join the Expedition. Mr. Svendsen, chemist to the Ex- 
peditioii on the first year's cruise.' l!aving by reason of ill- 
health been coinpelled to retire, Mi. H. Tornse. who. since 
the 23rd of May. under the personal guidance of Professor 
Waage, had been at  work fitting up the Chemical Labora- 
tory, was engaged in his stead. Tiine being piwious, we 
resolved on running south. to await in Stavanger tho nr- 
rival of the new accuiiiulators, which roached that place 
on tlie 13th of June;  and liaving got t h m  011 board, the 
Expedition immediately put to sea. 

About 12 miles south-west of Utsire we took n series 
of tuinperature-soundings. and on the following day another, 
off Feje (lat. GO" 42' IS.), after which the Expedition stood 
for Station 96 (lat. C i G O  9' K.. long. 3 0  0' E.). arriving tliere 
on tlie 1Gth of June. a t  G o'clock in the morning. 

Three transverse sections ofl' the coast, between the 
Foldenfjord and the Vestfjord. measuring together 460 
miles in extent. were noiv explored. by taking 64 sound- 
ings. G hauls of the dredge. 3 of the trawl. and 7 
serial temperatures. The niost northerly of these sections 
extended from a point in lat. 670 53' N. and long 5O 12' 
E. to  n point in the iininediate vicinity of Trseuen qat. 
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den 23de Juni til Bod0, hvor Provisioner indtoges, :og 
Kronometrenes Stand unders0gtes. 

Den 2,3de Juni gik vi til Hopen i Saltenfjorden for 
at fylde Vand, og derfra om Natten over Vestfjorden til 
Rsst, idst der paa Vejen toges en Rzkke Lodskud. Ved 
Rprst foretoges DeviationsprGvc saint niagnetiske og astro- 
nomiske Obserrationer i Land. Det viste sig imidlertid, 
at Stedet mod Forniodning var uskikket til niagnetisk Basis- 
Station. idet Declinationen kunde rariere hele 7O paa to 
nsrliggende 0er. 

Om Middagen den 28de gik Expeditionen atter til- 
sm mellem Rprst og Vaer0, og i Lobet af to Dcage oparbej- 
dedcs 3 Tversnit mellem R ~ s t  og Hadself‘jorden, . hvor vi 
l0b ind Lordagen den 30te Juni. Den paaf0lgende S0n- 
dag laa Expeditionen til Ankers i Sundet ved Sortland. 
Mandag Morgen gik vi  atter tilsprs inellem Lmga  og And0, 
og fandt Bankens E g  her meget naermere Land end tidli- 
gere. Om Natten gik vi noget l ~ n g e r e  ind paa Banken, 
og her fiskedes fra Borde stor Torsk. Lange, Brosme og 
Kveite i betydelig Maengde ined Haandsn0re. Den naeste 
Uag, 4do Juli, fortsattes atter Rejsen udover i et lsngere 
Snit indtil 70O X. Br. og C i o  15’ 1,. 0. f. Gr., paa livilket 
Punkt der arbejdedes hele Dagen den 5te Juli i 171U 
Favnes Dyb med Lodning, Temperaturrzkke, Skrabe og 
Trawl i et usEdvanli@ roligt og smukt Vejr. Herfra sty- 
redes igjen @stover, under stadigt Arbejde paa en Rskke  
Stationer, til Malangenfjorden, hvis Munding passeredes om 
Vorniiddagen Smdag den 8de Juli. Sanime Dags Middag 
snkrede Expeditionen i Tromspr. 

Frs R0st af var taget 45 Lodskud, 5 Skraber, 5 
Trawler og 8 Temperaturraekker. Ved denne Lodning op- 
dagedes, at Atlanterhavs-Dybet eller Ishavsdybet her t ran-  
ger ind i Banken, livorved der dannes en Eg paa lignende 
M a d e  som ved Storeggen udenfor ltomsdalskysten. Men 
denne nordlige Eg, som blev kaldt ’LVesteraalseggen.” har 
en ganske anden Udstrskning end Storeggen. Vesteraals- 
eggen begynder omtrent 15’ geogr. Mil r’etvisende Vest 
af Rost og strrekker sig herfra nordsstover parallel ined 
Lofotens 0gruppe i 10 til 11 Miles Afstand fra Land 
til Vest af Hads&, hvor den bprjer mem 0stover ind mod 
Land. Ved Nordpynt af Lang0 or  Kanten af Eggen ikke 
mere end 4 g. Mil fra Land. Den tager i Nord for An- 
denes og i Vest for Kvaler en mere nordlig Retning igjen, 
og paa 701/2 Grads Bredde bprjer Isobatherne mere vestover, 
idet Affaldet af Banken antager en mere flaa Form. TJe- 
s t adseggens  Laengde er saaledes omtrent GO g. Mile og 
Bunden falder af mod NV. fra 100 til 1400 Favne paa 
en Distance af 5 Mil, hvilket, naar Talen er om Hav- 
bund, maa kaldes et s h r k t  Affald. Ds de samme Fiske- 

BCil/,oK., long. 12OE.). After taking a series of tempera- 
tures in the 4’estf‘joiul. the Expedition stood for Bodo, 
reaching that place on the 23rd of June. Here we took 
in a supply of fresh provisons and got’ tlie chronometers 
rated. 4 

On the 25th of ,June the “Vprringen” steamed up to 
Hopen, in the Salten Fjord, a good place for watering, and 
in the night stood across the Vestfjor! to Rost, taking by 

A t  1.0st tlie ship was swung 
fo? deviation, and magnetical and astronomical observations 
were taken on shore. Contrary to expectation, this place 
proved wholly unsuited for a magnetics1 base-station. the 
declination on two adjacent islands vaiying as much 
as 70. 

On the 28th. about noon, the Expedition again put 
to sea, between R0st and Vxr0, and in the co~irse of 
2 days investigated 3 transverse sections, between H0st 
and the Hsdselfjord, reaching the latter locality on Satur- 
day the 30th of ,Tulle. The nest day being Sunday, the 
*‘V~ringen’’ lay at  anchor in Sortland Sound. On Monday 
morning we again put to sea, between Laiigpr and Ando,, 
and struck the edge of the bank considerably nearer land 
than we liad done in any other locality. After night-fall 
we steamed farther in shore, and took numbers of large 
cod, ling, torsk, or tusk. and halibut. fishing with hook 

, and line filom tlici ship’s side. On the day following, the 
4th of July, we pursued our outward course to a point iu 
lat. 70° S., long. 6‘’ 15’ E.; and here the Expcditioii pas- 
sed the whole of the 5th: prosecuting exploratory work a t  
a depth of 1710 fatlioins, - sounding, dredging and trawl- 
ing, and taking serial temperatures, in iveather remarkably 
calm and fair. Again steering east,’ we kept on steadily, 
working at a number of stations, till we reached the 
Malangen Fjord, the mouth of which was passed on the 
forenoon of Sunday, the 8th ‘of ,July. The same day, 
shortly after noon, the ~‘V0ririgcii’’ dropped her anchor at 
Tromser. 

On our course from Rcast we took 45 soundings, 5 
hauls of the dredge, 5 of the trawl, and 8 serial tempera- 
tures. These soundings disclosed an important fact, viz. 
in showing that along this line the basin of the Arctic 
Ocean cuts deep into tlie .bank, forming an edge. as at 
Stor-Eggen, off the coast of Romsdnl. But this northerh 
edge, to which we gave the name of .‘Vesternals-Eggen,” 
differs widely from the Stor-Eg in extont. The Vesteranls- 
E g  commences about 60 miles due west of R0st, stretching 
thence in a north-easterly direction, parallel to the Lofoten 
Islands, distant 40 or 44 miles froin the coast, on to the 
west of Hadsele, where i t  makes a somewhat easterly land- 
ward bend. A t  the northern extremity of Ijang0, the edge 
is not more than 12 miles from land. North of Andenes 
and west of Kval0, it again takes a more northerly direc- 
tion, and in lat. 70° 30’ K. the isobatlis bend more to 
the west, the slope of the bank being less sudden here. 
Tlie length of the Vesteraals-Eg reaches accordingly about 
240 miles, and the bottom shelves, in a nortli-weqterly 
direction, over a distance of 20 miles, from 100 fathoms 

’ the way a series of soundings. 
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sorter fiiides p a  Vesteraalseggen soiii paa StoTeggen, og da 
Buiiden lim en lignende Formation og cr af samnie Beskaf- 
fenhed. er der en li0j Grad af Sandsynlighed for, a t  det 
saninie Slags Fiskeri, der drives udenfor Kysten af Smd- 
mer, ogsaa inaatte ltunne leniie sig udeiifor Lofoten og 
Vesteraden. Vesteraalseggen vi1 nitaske v x e  lettere ai, 
drive end Storeggen, idet der er kortere Udsejlads, gode 
Med paa Land. saaat inan let kan. tage op Fiskepladsen, 
og gode Hawe i Szrheden. 

I Troniso blcv Expeditionen liggeiide til deli 14de 
.Tuli, Kjedlen rengjordes. Axelen i Iridliivningsinaskineii oni- 
lagdcs, der fylcltes Kid og Vand. Oveilzge Hansen gik i 
Land, og Kj0bmand Friele enibarkerede. nien inaatte atter 
tlytte i Land eftcr et  Par Dnges .ForI0b, da han var S:IA 

uheldig a t  forrride sin Fod. Lieutenant Petersen flyttede 
ogsan .i Land, da l inn i flere Uger' ikke liavde befundet sig 
vel, og haabede ved et Opliold i Land a t  blive sat isttnd 
til seiiere a t  f0lge iiied Expeditionen p a  Turen til J a n  
Mayen. . Under Oplioldet i Troniso nrbc3jdede Zoologerne 
ined Skrabniriger fra Band, Dybvandstlieriiiometrenes Nul- 
punkter unders0gtes, I<ronoiiietrenes Stand verificeredes og 
absolute mqnetiske. Iagttagdser erholdtes. 

Da den f0rste Halvdel af Juli  Mnaiied dlerede ud- 
10b, fOr Expeditionen kuridc fortsztte sine Arbejder i Ssen, 
besluttedes det forst at tage ulider Arbejde Bankerne nor- 
denfor Tronis0, og derpaa at foretage Rejsen til J an  Mayen, 
hvor inan kunde vente a t  fiiide Havet inere isfrit i August 
Manned. ' 

Lmdag den l4dc Juli  besmgtes Kjosen i Ulfsfjorden 
og Kl.  2 Mandag Morgen gik Expeditionen lierfra tilsras 
nordover gjmiein Fuglogabet. Der unders~gtes nu to 
Tversliit nordenfor Malangenfjord ved at tage 18 Lodskud, 
3 Skraber, 1 Trawl og 3 Temperaturrzkker. Vcd disse 
Tiersnit besteintes ogsaa Vestermlseggens nordre Ende. 
Under dette Arbejde var Vejret mindre gunstigt, vi liavde 
astlig Kuling nied adskillig So saint koldt Vejr og Taage, 
nieii ikke inere end a t  Arbejdet gik sin uforstyrrede Gang. 
Fred:g deli %o;le koni vi ntter tilbage til Tr0111~0, I I V O ~  
baa& Hr. Friele og Lieutonant Petorsell kolil 0111bord 
igjen, begge betydeligt restitueretle. 

Efterat Forsyninprne ntter varc komplctterede, afgik 
Expeditionen igjen den 24de Juli, og iiied fuld Damp 08 
nlle Sejl i Trzk for en frisk nordGstlig Viiid sattes Kursen 
vestover. Efterat 680 Kvartinile vay udsejledc, var pltai 
v a m d e  Plads 'ioo 23' N. Br. og 2 0  30' L. 0. 1: Gr., og 
her toges det forste Lodskud pna 1760 Fame.  Fr,z dette 
Sted loddedes nied omtrent 48 Kvartmils iXellernrum ridere 
vestover indtil Dybden begyndte at aftage til mindre end 
1000 Fame,  da Lodskuddene snttes tcettero. Den Bde, 

down to 1400. - a fall wliicli, referring as it does to the 
sea-bed. must be regarded as rather rapid. The fish met 
with on the Vesteranls-Eg belonging to the same species 
as those frequenting tlie Stor-Eg, and nioreovw, the bottom 
in both localities being of a likc nature and formation, 
there is every reason to believe that a fishery of tlie kind 
now flourishing off tlie coast of Sondm0r iniglit be success- 
fully carried on off Lofoten and \Testeraalrn. Nay, tlie 
Vesteraals-Eg will, perhaps, as regaxds facilities for fishing 
it, prove superior to the Stor-Eg: to begin with, the run 
from shore is considerably shorter ; excellent landmarks, 
too, indicate the bearings of' the fishing-grounds, and good 
litarbours :irv w i t h  easy distance. 

The *cVeringen" reinained a t  Tronis0 till the 14th of 
July. During our stay. her boilers were cleancd and 
exaniined and the shaft of the donkey-engine relaid : lierc, 
too, she coaled and watered. Ih. Hanseu left tlie ship, 
aiid Mr. k'riele enibarked, but had to go 011 shore again 
after a couple of days, having had the inisfortune to sprain 
his ankle. Lieutenant Petersen, too, wlio for soine weeks 
past had been indisposed, took-a lodging in the town, in 
the hope that a short resideuce on shore would recruit liis 
health, aiid enable liiin to accoinpauy the Expedition to 
J a n  Mayen. The work done at Tronis0 comprised dredg- 
ing froin ;L bout, determining the freezing-points of the deep- 
sea tliernionieters, verifying the errors of the chronometers, 
ind  perforniing absolute iiiagnetical determinations. 

The first half of J u l y  expiring before tlie Expedition 
could re'sume its invcstigatioiis a t  sea, we deterniined to 
~ x p l o r ~  first the banks north of Troms0, a h  then proceed 
to Jan Mayen; besides, the sea surrounding that island 
would in all probability be less encunibered with ice in the 
month of August. 

On Saturday the 14th of July we steaiiiod to Kjosen 
in the Ulfsfjord; and from here, 011 Monday, a t  2 a.m., 
the Expedition put to sea, steering northward through the 
hgl0gab .  W e  now investigated two transverse sections 
north of the Malangenfjord, taking 18 deep-sea soundings, 
3 hauls of the dredge, 1 cast of the trawl, and 3 sorid 
temperatures. In these sections was also determined the 
northern extremity of the Vester4als-Eg. For this explora- 
tory work we had anything but favourable weather: i t  was 
cold and foggy, and blowing hard from tho east, with rathey 
a heavy sea; no  break, Iio~vovor, occurred in the investiga- 
tions. On Friday the 2Otli of July tho Expedition again 
arrived a t  Tr01ns0, where we were joined by Mr. Pride 
and Lieutenant Potersen, both geutleiiien much benefitted 
by their brief sojourn there. 
, After taking in a few additional stores, tlic Expedi- 
tion oiice inore put to sea, on the 24th of July, standing 
westward, under full steam, a d  every sail drawing in a 
fresh north-easterly breozc. W lieu tlic distance run had 
reached 680 niiles, tho ship's position was lat. 70° 23' N., 
long. 2" 30' E. Here the first sounding was taken, in 
1760 fatlionis. ' Proiii this point, steering westward as be- 
fore, IVU sounded at regular intervals of about 48 miles, 
till tlie deptli had gradunlly diminished to less than 1000 
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da Skibet efter Bestikket narmede sig Land. hvilket .dog 
paa Grund af Taagen ikke kunde sees. blev Dybden atter 
over 1200. Favne. senere 1060 Favne og derpaa 654 Favne. 
Ikke en lialv Time senere fik vi gjennem Taagen Oje paa 
en af de stejle Isbracer paa Ostsiden af Jan Mayen, og da 
Taagen en Stund efter lettede sig noget op, koin ogsaa 
0ens Nordspidse tilsyne. Hvor vi stoppede, var Dybden 
144 Favne. Pladsen blev nu bestemt, idet vi blev liggende 
med Iloddet i Bund, fprrst Afstanden fra Land red Ekkoet 
af et Kanonskud, der tjdelig lod sig iagttage. og dernzst 
Retningen ved Pejlinger af de synlige Pyntcr i Xord 
og Syd. 

Da Seen stod pm 0stsiden af J an  Blajen. besluttcdes 
at sejle omkring Den til Vestsiden. Vi tog da Loddet ind 
og stod nordover langs Kysten med de mange Isbreer, 
men i det sa&me ajeblik vi var tvers af Nordpynten, 
lagde Taagen sig atter ned paa Havet og tog bort a1 Ud- 
sigt. Der var imidlertid nu Intet til Hinder for a t  gaa 
omkring til Vestsiden; Vi styrede forst Xord, derpaa Vest, 
saa Sydvest og endelig Sydost. medens Havoverfladeus Tem- 
peratur maaltes livert femte Minut. Den holdt sig jevnlig 
over 3 0 ,  og gik kun en Gang ned til 20.3 C. Af I s  va r  
intet Spor. Da vi efter Bestikket narmede os Vestkysten, 
loddedes nogle Gange indtil endelig Taagen leftede sig 
igjen, saaat Strandpartielme blov synlige. Vi kuiide saale- 
des vslge vor knkerplads. og Kl. 11 om Afteuen faldt 
Ankeret paa 20 Favne Varid i Marie-Muss Bugten. hvor 
der, uagtet hele Havet staar paa. var saa roligt som i en 
indelukket H a m .  

Den ferlgende Dag var Havet ligesaa roligt. men Taa- 
gen skjulte fremdeles alt undtagen de layere Partier. og laa 
som et Tsppe  over vore Hoveder i omtrent et Pa r  hun- 
drede Meters Hejde. Strax om Blorgenen blev der gjort 
Landgang paa Stranden sendenfor “Fugleberget.” et ejen- 
dommelig formet og farvet Fjeld. Levningerne af et gammelt 
Krater,,  der springer hoget frem sondenfor den paa denne 
Side af 0 e n  vsreiide Lagune. Der var forsljellige Par- 
tier iland hele Dagen. som gjorde botaniske og geologiske 
Iagttagelser, tog Skitser og gik paa ,Jagt efter Sprfugl og 
Polarrsve. Af de sidste blev skiidt 3 Stykker. 

Den 30te Juli foretoges Skrabninger fra Baad i Marie- 
Muss Bugten, men ds det bepyndte nt blese en Bris af 
nordvestlig Vind, blev Bradingerne  paa Stranden suart 
san store, at man ikke kunde komme iland. Over Middag 
tiltog Vindens Styrke, og K1. 5 Eftm. lettede vi for a t  gaa 
om paa den anden Side af 0en.  Under Letningen kom 
Solen frem et 0jeblik, der blev maalt et Par Hprjder af 
den, og strax efter rev Vinden en Aabning i Taagen, saa 
vi fprrste Gang fik se Beerenberg, hvis blsndende h ide ,  

fathoms, when the soundings were set closer. On the 28t11, 
when by dead reckoning the vessel \vas nearing land, 
which, however, we could not see owing to fog, the depth 
had again increased to upwards of 1200 fathoms; it then 
fell off, the two next soundings giving respectively l O G 0  
and 654 fathoms. Scarce linlf an hour later we caught 
sight through the fog of one of the beetling glaciers 
on the eastern shore of .Jan Mayen, and shortly after, the 
fog lifting a little: the northern extremity of the island rose 
in view. The depth where we stopped the engine \vas 144 
fathoms. Lying to, .wit11 the lead on the bottom, the position 
of the vessel was now determined, - riz. by computing 
the distance of the land, from the echo follo\ving the dis- 
charge of a cannon. which could be distinctly observed, 
and then by taking the bearings of tlie promontories vis- 
ible in the north and south. 

With the wind then blowing, tlie sea broke on the 
eastern shore of ,Jan Mayen, and we determined, therefore, on 
steaming round to the west side of the island. Accordingly, 
we hauled in the lead, and stood northward, coursing along 
the coast. with its numerous glaciers; but, a t  the very 
moment we were abreast of the northern extremity of the 
island. the fog dropped like a curtain, cutting off every 
glimpse of J an  Mayen from our view. Meanwhile, there 
was nothing to prevent us from steaming on to the western 
shore. First we steered north. then west. then south-west, 
and finally south-east, recording every five minutes the 
temperatui-e of the surface-water. This, with one excep- 
tion, when it sank to 2O.3 C., was everywhere registered 
above 30 C. Ice there w& none. So soon as ourreckon- 
ing shoiyed us to be nearing the west coast of the island, 
we sounded at  intervals, till the fog at  length rose, dis- 
closing the lower parts of the island. W e  could now look 
about us. and at 11 p.m. let go our anchor in 20 fathoms, 
in Mary Muss Bay, which, notwithstanding its exposed 
situation, was then as smooth as a mill-pond. 

On the follo\ving day the sea was equally calm, but 
the dense fog, stretchipg like a blankrt about a couple of 
hundred metres above our heads, shut out from view, as 
on the previous afternoon, all but a low-lying strip of 
shore. Early in tlie morning we landed. south of the 
“Fugleberg,” or breediug-cliff, a rock of singular liue and 
formation. the remains of an ancient crater, jutting forward 
to the south of the lagoon that lies on this side of the is- 

Several exploring lmties passed the day on shore, 
doing botanical and gcbological work, sketching the scenery, 
and shooting sea-fowl arid Polar foxes. The number of‘ 
foxes killed \vas three. 

On the 30th of July we dredged tlie bottom from a 
boat in Mary Muss Ray; but a breeze springing up from 
the north-west, there \vas soon too much surf on the shore 
to admit of landing. Shortly after noon the wind began 
to freshen, and a t  5 p.m. we weighed anchor, deeming i t  
best to run back to the opposite side ofthe island. Whilst 
the ship was getting under weigh, the sun came out a mo- 
ment, enabling us to obtain a couple of altitudes; and im- 
mediately after, through a sudden rent in the fog, we caught 

* land. 



solbeljste Top mod deli dybe' bl:is Hinimel var et  ligesaa 
gribende som pragtfuldt Syn. Under Gangen rundt Oens 
nordre Del til Raekved-Bugten besteintes de forskjellige syn- 
lige Pynters og I sbrmrs  Beliggenhed vod Hjelp af Pej- 
linger og Vinkelmaalinger med Sextant. Ved Midnat an- 
kredes i den store Itzkved-Bugt udenfor Lagunen paa 12 
Pavne Vand en god Kvartmil VSV. af Egoen. 

Paa donne Ankerplads blev vi liggeiide den fglgende ,' 

Dag. Braendingen var for stor til, a t  vi kunde fmre nogen I 

I Instrumenter iland. Skyteppet laa fremdeles over Bceren- i 

berg og over Sydlandets Hmjder, men Solen tracngte oftere 
gjennem, saaat der fra Skibsborde kunde faaes en lzngere 
Rackke Solhojder. Om Eftermiddagen, efter et  frugteslost 
Forssg paa a t  komme iland, bcsteintes ved Vinkelmaalinger 
Itetninger og indbyrdes Afstande niellein flere af de frem- 
trzdende Punkter paa flstsiden og Fuglebergct paa Vest- 
siden, Iivis Top kunde ,sees over 0ens laveste Del. Samnie 
Dag toges Skitser af de synlige Partier af Oen, og arbej- 
dedes paa grundt Vand af Zoologerne. 

Onsdag den lste August erlioldtes atter iiogle Sol- 
110jder fra Ankorpladsen om Yorniiddagen. Skydaekket be- 
gyndte at l0se sig ovor 0ens  nordlige Del, men 1aa freni- 
deles tungt over den sydlige. Havets Tilstand vas den 
samme, som Dagen fmr. Vi lettecle og stod udover paa 
Havet, loddede, tog Teiiiperaturrekker og sksabedc paa 
den af sort Sand og Ler bestaaende Havbund. Imidlertid 
blev Beerenberg efterhaanden befriet for Taagehyllet, og 
om Eftermiddagen havde vi. E'jeldet ganske klart i hele sin 
Udstraekning. Paa  Havet havde vi ofte sterke Hvirvelvinde, 
og paa Land .saa vi dem Iivirvle .Eggens lmse Tufsand l10jt 
i Vejret, et  skutfonde Billede af en vulkansk Eruption, 
Om Aftenen ankredes udenfor Lagunen et  Pas Kvartmil 
i Sydvest for den forrige Ankerplads. 

1)en 2den August var Brmdingerne fremdeles liin- 
derligo for Landgang. Vi lettede om Foripiddagen og stod 
0stover, vecl hvilken Lejlighed Beerenbergs Hajde blev be- 
stemt ved udsejlet Distance og Vinkelnmalinger. Dereftcr 
skrabedes og loddedes, id$ vi atter gik mstenoin og nor- 
denom Ben. Beerenberg tilhyllede sig atter i sit ! h a g o -  
slgr, og vi havde seet den for sidste Gang. Allerede 7 
Kvartmil i Nordgst for Nord0stkap fandtes 1040 Favne. 
I h e f t e r  oploddedes et Snit mod Vest og senere Kordvest, 
i hvilket vi fik 1000 Favnis Dyb i ointront 28 Kvartinils 
Afstand fra Land. Der viste sig. lieller ikko her nogen Is 
paa Havet. Inen Luftens Teniperatur gik om Kit ten nod 
til + OO.1. Da vi allerede gstenfor J a n  Mayen havde fun- 
det Kuldograder i Havet i et  saa ringe Dyb soin 20 Favne, 
og sadedes var komne ind i den pgnlandske Polarstroiii, 

our first glimpse of Beerenberg, with his daezling. snow- 
clad suminit, standing boldly out against tlie deep-blue 
nortliern sky - a truly grand and imposing spectacle. On 
our course rouncl tlie northern shores of the island to the 
Great Wood-Bay. we c!oturinined the position of the glaciers 
and headlands flieii visible, by con~pnss bearings and observa- 
tions with tlie sextant. At  midnight we came to anchor 
in the Great IVood-Bay, off the lagoon. in  12 fatlioms, up- 
wards of a mile west-soutli-west of the Egg-crater. 

IVe lay at our anchorage the wliole of tlie following 
day. Tliere was too much surf to attempt conveying 
any iiistruineiits ashore. Tlie canopy of clouds still ex- 
tehded over Beerenberg and the heights in the southern 
past of the islaud, - though not so dense but tliat the. 
sun could occasionally pierce it ; and lience \ve succeeded 
from our position on board the ship in obtaining a series 
of altitudes. In tlie afternoon. having inacle a fruitless at- 
tempt to land? we determined by trignon~etrical observations 
the bearings of several of the salient points on the cast 
coast, and their respective distances fro111 the Fugleberg on 
the western shore, the suminit of tliat cliff being risible 
above tlie lowest parts of the island. .Mr. Scliiertz, artist 
to the Espudition, made sketches of tlie scenery then in 
view. an$ our naturalists dredged in slinllow water. 

On tlie forenoon of Wednesday tlie 1st of August we 
could again take a few altitudes of the sun. There was 
now a rent here and there in the cover of cloud over 
the nortliern parts of tlie island; but over the soutliern 
it still hung heavily. As on tlie day before, there \vas 
a considerable swell. Weighing anchor, we stood out to 
sea, sounding, taking serial temperatures, and dredging tlie 
bottoiii, which consisted of blflck sand and clay. Mean- 
while, Beerenberg liad begun to emerge froiii under his 
misty shroud; and in the afternoon the giant stood forth 
in all his grandeur. Off the co'ast, fierce eddying gusts (whirl- 
winds) repeatedly swept tlie surface of the ocean ; and on 
shore, as could be plainly seen from the deck of the ves- 
sel, thoy whirled high into the air the loose tufaceous sand 
of tho Egg-crater, presenting a striking resemblance to a 
volcanic eruption. I n  tlie evening we anchored off the 
lagoon, a couple of niiles soutli-west of our last anchoring- 
place. 

On tlie 2nd of August tlie surf still prevented our 
landing. Getting under weigh in the forenoon, we stood 
east\vasd. our first work being to measure the altitude 
of Beerenberg, by computing from tlie dishlice run 
and trignometrical observations. We then dredged and 
sounded, again cou&ng east hid north of t l ~ e  island. Bee- 
renberg once more retired within his misty covering, a l d  
we liad seen him for tlie last time. At no greater distance 
tliaii 7 miles north-east of tho nortli-eastern extremity of 
tlie island, the depth was 1040 fathoms. We then explored 
a. section bearing west and north-west. in wllich the depth 
reached 1000 fathoms, about 28 iiiiles froin land. No 
ice was inet ivith here either in the sea; but tho 
temperature of tlie ntmospliere sank at night to + 0O.1. 
Having observed cast of' .Jan Ahyen at the trifling 



havde vi ingen saerlig Grund til a t  opsoge selve Isgrsnd- 
;en. og sejlede derfor tilbage mod Jan  Mayen. hvor vi om 
Morgenen den 3die August befandt os udenfor Marie-Muss 
Bugten. Vejret var meget taaget og Brzendingeixe forbprd 
Landgang. Vi gik om Formiddageii langs Vestkysten syd- 
vestover, tog enkelte Lodskud og Skitser, naar Taagen let- 
tede. Ved Middag passeredes Sydkap og de syv Klipper. 
hvorpaa hele J a n  Mayen forsvandt i Taagen. Der arbej- 
dedes nu paa &re Stationer sydover til e t  Punkt omtrent 
midtvejs mellem Jan Mayen og Islands Banker (G9O 2' 
N .  Br., 11° 26' L. V. f. Gr.), hvor der var 1004 Farne. 
Her  slukkedes af, og i stille og 10j Bris drev vi nied Po- 
larstrmmmen sydover, medens ' Fyrgangene rengjordes, hvil- 
ket Arbejde var fzrdigt om Eftermiddagen den 5te Au- 
gust, livorefter Kursen sattes ostovw for at stmde sammen 
med det for oparbejdede Snit fra Trsnen.  Under denne 
Del af Arbejdet fandtes vor storste Dybde - 2005 Favne 
- pa. 68O 21' N. Br. og 2 O  5' L. T:. f. Gr. Middag 
den 8de August naaedes det vestligste af de for tagne Lod- 
skud. og den lode om Morgenen passerede vi gjennem 
Moskenes-Strprmmen, den berygtede Malstrom. ind i Vest- 
fjorden. der laa i det pragtfuldeste Vejr. Om Eftermidda- 
gen bges omtrent 8 Kvjrtmil sondenfor Skraaven en Mis- 
visnings- og Deviationsobservation, og om Aftenen tmimedes 
i 0rsnes. Den nmte  Dag toges to Skrabninger i Vestfjor- 
den. og om Aftenen K1. 11 ankom Expeditionen til Bodm. 

Her  blev nu Kjedlen ordentligt efterseet og Skibet 
rengjort udenbords. Samtidig toges inagnetiske og astro- 
nomiske Observationel; i Land. Onsdag den 15de August 
gik vi ind til Hopen, hvor vi fyldte en Del Vand. og gik 
derfrs paa stille Vande gjennem Saltstrprmmen ind i Skjer- 
stadfjorden, hvor der blev taget 3 Lodskud,' en Tempera- 
turrzekke og 2 Skraber. hvoraf den ene strax indenfor 
Strsminen viste et srcrdeles rigt Dyreliv. Vi laa tilankers 
en Dag ved Rognan i Saltdalen, livor vi fyldto det mang- 
lende af Vandbeholdningen. L0rdag den 18de August to- 
ges atter en Temperaturrskke i Vestfjorden, hvorefter 
Kursen sattes sydover. El. Form. den 23de August 
ankom Expeditionen til Bergen, hror Desanneringen strax 
paabegyndtes, og Skibet blev overleveret Rederiet ferdig til 
Fragtfart paa den i Rontrakten stipulerede Dag, den 7de 
September. 

Der blev dette Aar ialt taget tG0 Lodskud, 27 Skra- 
ber, 9 Trawler 06 37 Temperaturrzekker. Expeditionen 

depth of 20 fathoms a temperature below OO. and tlius 
struck tlie Greenland Polar current. v e  had no call to 
push on in search of the Ice-barrier itself. and accord- 
ingly steamed back to ,Tali Mayen. reacliiiig tliat island. off 
Mary Muss 'Bay. on the morning of the 3rd of August. 
Tlie weather was exceedingly foggy. and the surf forbade 
all thoughts of landing. During the forenoon we coursed 
along tlie western shore in a south-westerly directioii. took 
a few soundings. and made sketclics of tlie coast ivlienever 
the fog cleared off. By noon we had renclied South C a p .  
after passing which and the Seven ClifYs Jan  M a y  sud- 
denly disappeared. the whole island having been swallo\ved 
up. as it irerc, by the fog. We now took a soutli\vard 
course. investigating a t  several stations, to a point about 
midway between Jan  Mayen and tlie Iceland banks (lat. 
69O 2' S.. long. 1 l o  26' W.). wliere the deptli was 1004 
fathoms. Here, we had tlie engine-fires put out. preparatory 
to clearing the stoke-holes; and now in a dead calm. nbv 
before a liglit breeze, the '~V~ringeii" drifted South with the 
l'olar current. On the afternoon of the 5th she was again 
under steam. standing east for the Trmien section. already 
explored. In  tliis part of the ocean we found tlie greatest 
deptli measured on the Expedition - 2005 fathoms. in 
lat. C i 8 O  21' K, and long. 2" 5' W. On Monday the 8th 
of August. about noon. reached the point a t  which the 
most westerly sounding had been taken. and on tlie morn- 
ing of the 10th steamed through Moskenes Sound, with its 
whirlpool of dread repute - the celebrated Malstrsm. 
into the Vestfjord. tliat lay extended before us. peacefully 
slumbering in tlie glorious summer \veatlier. In  the after- 
noon, about 8 miles south of Skraaven. observations were 
taken to determine the deviation of the compass. and in 
the evening we anchored at  0rsnes. On the following day 
the dredge \ v a s  twice sent down in the Vestfjord. and in 
the evening tlie Expedition arrived at  Bod0. 

Here the boilers were carefully examined, and tlie 
outside of the vessel washed. Moreover, we took advantage 
of our stay at  this place to take magnetical and astronom- 
ical observations on shore. On Wednesday the 15th of 
August the Expedition proceeded to Hopen. and took in 
there a supply of water, after which we steamed, \;.it11 a slack 
tide. through Saltstroiniiien Sound into the Skjerstadfjord. 
Here we took 3 soundings. 1 set of temperatures, and 2 
hauls of the dredge. one of which, viz. that taken on 

. entering the Sound, was uncommonlr successful, bring- 
ing up a rich freight of animal life. W e  passed a 
day at Rognan in Saltdalen. tg complete our supply of 
water. On Saturday the 28th of August, after taking nn- 
other serial temperature in tlie Vestfjord, the Expedition 
stood south for Rergen. where we arrived on the 23rd of 
August. a t  10 o'clock in tlie morning. After paying ofitlie 
crew. .the work of clearing the vessel and getting her ready 
for the freighbtrade was at  once commenced, 2nd on the 
7th of September. the day stipulated iii the Contract. she 
was given up to her owners. 

This year there were taken in all 160 soundings, 27 
hauls of the dredge, 9 casts of the trawl. and 37 serial 



havde hele denne Soiiiiiier et for de besergte Farvande vist- 
nok uszedvanligt siiiukt Yejr. der ikke alene tillod, a t  der 
blev arbejdet paa saaniange Aere Stationer end den fsrste 
Soiniiier, iiien Arbejdet pan liver enkelt Station blev ud- 
f0rt ined It0 og Lethed, og der v u  fuld Auledning for 
Zoologerne til strax at  foretage de forelerbige og som iftest 
vigtigste Ingttagelser, lirilket det hyppigt det forste Aar 
blev aldeles uniuligt a t  udferre paa Grund af Skibets vold- 
somme Bevaegelser. 

1878. 

Den for dette Aar vedtagiie Plan! der ledsagedes af 
et Kar t  over de eventuelle Stationer. vnr  saalydende : 

Ved Expeditionens ltejser i 1876 og 1877 ere Under- 
s0gelserne af det iiorske Hav i de Retninger, der ere Exile- 
ditionens Forinaal, naaede til den 7 lde Breddepad. Hvad 
der staar tilbage, er saaledes den nordenfor deli naeviite 
Breddegrad liggende Del af det europzeiske Ishav, der on1 
Somineren er navigabel udeii Hindringer, foraarsagede 
ved Is. 

Den Del af dette Hav. der ligger nielleiii Nordkap, 
Spidsbergen, Xovaja- Selnlja og R'ord-Rusland - kaldet 
Ostishavet. Xovaja-Seinlja-Havet eller det Murnianske Hav 
- vides ifslge Observationer f'ra Finmarkens Kystcr og 
fra Havet s0nderioin og 0stenoin Beoren-Eiland at  v m e  
for hele den sydlige og vestlige Dcls Vedkomiiiende fyldt 
ined Tand, der holder Varmegrader. Det synes a t  vpre 
fra dette Hav at  Lodden, der giver Finmarken sit bekjendte 
Vaartorskfislw , kommer iiid til den norske Kyst. Da 
Grzndsen for beggc disse Fiskearters Vandring antagelig 
er ointrent der! livor dot varine Vand ved Havbunden af- 
lprses af iskoldt Yand, maa det ansees for at vzre af stor 
hterosse at  faa besteint, i alle Fald i storre Oinrids, Be- 
liggenlieden af den Linie. der betegiier Grmdsen niellein 
det rarme og det iskolde Vand red Havbunden i Ostishn- 
vet sanit de gvrige fysiske og biologiske Forhold p a  begge 
Sider af denne Grmidse. Forholdene ere her i lilauge 
Henseender overensstemmondc iuod dum p a  Kystbnnkerne 
paa Korges Vestkyst, inen vise ogsaa Forskjelligheder der- 
fra og freinbyde saaledes et Felt for Stucliet af saavel Hav- 
str0inningernes Sa tu r  soin af Dyrelivets Forhold, der er 
af hsj Betydning for dissos Forklarilig i sin Alniindeliglied. 

Til a t  lette denne Undersprgelso tjener for dot ferrste 
den Omstsndiglied, at Ostishavet er forholdsvis grundt - 
de sterrste Dybder ~ i a a  ikke 300 Favne. Desuden er Nord- 
groendsen for det varnie Vand ved Buriden paa on sterrre 

I)un norske Bordliu\,susl,cclitiiiii. C .  \\'ill0 : R s ~ i c d i t i o i i c u ~  Histuric. 

temperatures. Throughout the entire season tlie iveatlier 
continued reinarkably fine for the high latitudes in wliicli 
the Expedition liad to cruise ; and this fortunate circuiu- 
stance adiiiitted not oiily of our extending the' exploratory 
work to a greater number of observing-stations than the 
yew before. - at every single sL,ztioii. this could in conse- 
quence be accomplislied with precision and comparative 
facility ; moreover. ample opportunity was afforded the 
zoologists of instituting on .ship-board their preliminary and. 
as a. rule. iiiost important observations, which, on the pre- 
ceding cruise, had so frequently proved 'impossible. owing 
to the riolent motion of the vessel. 

1878,  

The Sclienie approved for tliis year. to which had 
been appended a Diagrani showing the position of each 
observing-station. ran as follows : - 

As the result of its cruises iii 1576 and 1877, tlie 
Expedition has investignted tlie . Xorivegian Sea in tlie 
several directions tlint liad necessaril? to be taken for the 
attainment of the object proposed. up to the 7 1 st parallel o f  
latitude. Hence, what reiiiains to be explored is the tract 
of the Arctic Ocean in Europe stretching north of the said 
line. and which in the suiniiier iiiontlis may be navigated 
without impediment froiii ice. 

The section of this ocean-basin lying between the 
Kortli Cape, Spitzbergcn. Novaja Zeiiilja, and Northern 
Russia - differently designated as tlie East Arctic Ocean. 
tlie Xovaja Zenilja Sea. tlie Murman Sea. and tlie Bwentz 
Sea - is known, from obscrvntions instituted on the coasts 
of Fininark and in the open sea south and east of Beeren' 
Eiland. to be filled with water of a teinperature above O 0  
throughout the southern and western tracts. It is froiii 
this sea, apparently. that tlie capelau. the littlo fish to 
wltich Finillark is indebted for her spring cod-fishery. 
repairs to the Normeginn coast. The bouiidarr that inarks 
tho migratory distribution of tlioso two fishes, lying, we liave 
reiuoxi to believe. about wliere the warin and cold bottoni- 
water meet. it is obriouslj of great iinportance to deteriii- 
iiie - if riot in detnil, at least broadly - the line bound- 
ing the warm and cold areas at the bottom of tlie East 
Arctic Ocean. together with thrh physical and biological . 
conditions dominant on either side. The general conditions 
there have in iiiany respects not a little in coiunion with 
tliosc of the coastal banks 08 the western shores of R'or- 
way; but. differing inaterially in soine. they present. as re- 
gards the nature of ocean-curreiits and the conditions of' 
aiiiinal life, a specially valuable field of elucidative researcli. 

Exploratory work in this tract will be much facilitated 
by reason of the conipnrative s1i:dlowiess of tho East Arc- 
tic Ocean, -- the greatest depths not even reaching 300 
fathoms. Besides, the nortliern boundary of the warin 
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Strskning allerede bestemt, nemlig sstenfor Beeren Eiland, 
og en ydre Grzndse forelsbig kjendt mod 0 s t  ved de tal- 
rige og udmerkede Observationer, som den ssterrigske Po- 
larfarer Lraitn. Weyprecht has anstillet og velvilligen ined- 
delte Professor Mohn til Afbenyttelse. Disse Omskndig- 
.heder tillade en saa vidt gaaende Orientering i Feltet, at 
nian kan gjsre en Beregning over den Tid. Underssgelserne 
ved Expeditionen antagelig ville komme til a t  @e. E n  
saadan Beregning, hvis Resultat nedenfor skal meddeles, 
viser, at der for Tidens Skyld Intet er til Hinder mod 
a t  optage denne TJnderssgelse af Dstishavet inden Expedi- 
tionens Endersegelseskreds. 

Ved de ' sidste Expeditioner af Professor Nordenskidd 
er det kariske Havs fysiske og biologiske Forhold blovne 
underssgte. Vor Expeditions Underssgelse af 0etisliavet 
vi1 kngtte Underssgelserne fsa det hele Atlanterhav til 
dem, der ere gjorte og forhaabentlig til Sommeren af Nor- 
denskiold blive gjorte ved Kysterne af dot  asiatiske Ishav 
og. dem, der ere gjorte i endnu no-rdligere Egne af den 
ssterrigsk-un$arske Polar-Expedition. 

I Forbindelse med Underssgelserne af Ostishavet er 
det snskeligt a t  benytte Anledningen paa Rejsen langs 
Finmarkens Kyst til zoologiske Underssgelser i nogle af 
de Fjorde, der hidtil ikke ere underssgte af vore Zoologer, 
saasom Altenfjord, Porsangerfjord eller Laxefjord og Tana- 
fjord. Endvidere er det af Yigtighed for de meterologiske 
Observationer, som udfsres paa Expeditionen, a t  de ns r -  
meste Stationer i Norge, med hvilke Observationerne fra 
Havet blive at sammenstille, inspiceres ved samme Lejlig- 
hed i Lighed med h a d  der de foregaaende Aar har fun- 
det Sted. Disse Stationer ere Alten, (Bossekop) Gjesvaer 
og Vartl.de, af livilke i alle Fald den fsrste og sidste ligge 
lige i den til de ovennsvnte . Underssgelsers Udfsrelse 
fsrende Vej. 

Underssgelserne af Havet mellem Nordkap, J a n  Mayen 
og Spidsbergen antages a t  burde foretages paa samme 
Maade, soin man tidligere er gaaet frem paa, aemlig ved , 
Tversnit der opgaaes nogenlunde lodret mod Xysterne. 
Da Havbroen mellem Norge og Spidsbergen og Spidsber- 
gens Vestkyst gaar i en mere nordlig og vestljg Retning 
end Norges Kyst ved Tromse, blive Tversnittenes Retning 
at laegge qe re  langs Parallelcirklerne end tidligere. E n  

.Overgang heri kan naturligst ske ved itt lsgge et Par min- 
dre Snit mellem Beeren-Eiland 06 Norge i Vinkel med 
Toppunkt ude i Havet omtrent midt imelleni to stgrre 
Tversnit. 

In'ndtil Beeren Eiland (75O N.) legges de store Tver- 
snit med samme indbyrdes Afstand som Snittene ssndenfor 
fra 1877. Det sydligste af de nye Snit er Fortssttelsen 
vestover af det nordligste i 1877 oparbejdede Snit. Vest- 

bottom-water has been already determined for a considcr- 
able distance. viz. east of Beeren Eiland; and we are fur- 
nished, provisionally, with an extreme eastern limit in the 
many and exc.ellent observations taken by the Austrian 
Arctic traveller, Lieutenant Weyprecht, and which he has 
kind& placed at the disposal+ of Professor Mohn. These 
data suffice to give some little fimilinritp with the salient 
features of the section, and hence afford a means of approxi- 
mately computing the probable duration of the period re- 
quired for the proposed investigations. A calculation has 
accordingly been made. and with such results that, as regards 
time, there will bc nothing that need exclude a scientific 
investigation of the Barentz Sra  from the exploratory work 
of the Expedition. 

On the latest Swedish Expeditions. the physical and 
biological conditions of the Kar:i Sea were investigated by 
Professor NordenskiBld. The exploration of the Murman 
Sea by the Norwegian Expedition will connect the investiga- 
tions embracing the whole of the Atlantic with tliose that 
have been, and next summer, there is reason to believe. 
will be, carried out  by Xordenskiold in the Arctic Ocean 
off the coasts of Asia, and tliose achieved in still higher 
latitudes by the Austrio-Hungarian Polar Expedition. 

When coursin& along the coast of Finmark to the 
Murman Sea. adyantage shall be taken of the opportunity 
then afforded of prosecuting zoological work in divers of 
the fjords not yet investigated by our naturalists, f;or ex- 
ample the Altenfjord. the Porsangcr or Laxefjord, and the 
*mafjord. Moreover, i t  is important, as regards the m e  
teorological observations of the Expedition, that the sta- 
tions - at the nearest points on the Norwegian coast - 
with which the observations taken in the open sea will 
have to be coinpared, shall on that occasion be duly in- 
spected, as on the two preceding cruises. The statibns 
in question are Alten (Bossekop), Gjesvsr, and Vards, 
two of' which. the first and the last, lie directly in the 
route of the Expedition to the aforesaid field of iiirestiga- 
tion. 

For  the 'exploration of the Sea extending between the 
North Cape, J a n  Mayen, and Spitzbergen, the best system 
will. it is believed, be that previously adopted, viz. of 
laying transverse sections qs nearly as may be perpen- 
dicular to the coast. The edge of the bank between Nor- 
way and Spitzbergen. as also the western shores of that  
island, extending more to the north and west than does 
the coast of Norway ut Tromse, the transverse sec- 
tions will have to be given a position somewhat more con- 
centric wit11 the parallels of latitude than in the tracts 
previously explored. With this object in view, the most 
natural trausition may be effected by laying st an angle, 
with the vertex seawards, a couple of smaller sections be- 
ween Beeren Ejland and I\: orway. about midway between 
two larger sections. 

As far north as Beeren Eilaiid (lat. ;bo),  the lmge 
transverse sections will have to lie at the same distance each 
from each as those explored south of that locality on last 
year's cruise (1877). The most southerly of the new sec- 
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grtendsen for disse Tversnit er 0stgrtendsen for Grenlands- 
isen. eller on1 deniie skulde vaw usadvanlig laiigt tilbage- 
trukket inod Vest, en Linje. der tillader ved Lodskuddeiie 
at opnaa en sikker Kuiidskab oiii Havbundens Forin i det 
Store og et  iiejagtigt Studiuin af det lier antagdig vacreiide 
dpiske Protoplasma, soiii fandtes i 1877 ired Jaii Mayen. 
Vestenfor Spidsbergen er Ruiidens Form i det Store taget 
nogenlunde kjendt efter de svenske Expeditioners Lodnin- 
ger. Meii da p a  den Tid disse foretoges (1868) endnu in- 
te t  paalideligt nybv:uidsthermoiiieter liavdes og Skrabninger 
pan store Dyb ined store Apparater ikkc vare komne igang, 
vi1 det for vor Expeditions 0jeined vzre nodvendigt a t  
gjennemgaa det hele Felt systematisk. Da Afstanden inel- 
leiii Spidsbergeiis Vestkyst og Gronlandsisen aftager raskt 
mod Nor.d, blive Tversiiittene lier efterhnandcn lrortere og 
kuiine derfor snintlige laegges lielt over deii nzvnte Afstand 
ined en indbyrdm Afstancl af en god Breddegrad. 

Paa Bankerne sattes Lodskud snn tzt, at  disses Af- 
held inod Dybet bliver bestelnt pna en utvetydig Maade. 
Ude i det store Ishavsdyb vi1 eii Meridiaiigrad (GO Kvart- 
mil) antagelig vzre en p:Lssende Afstancl iiielleiii Lodskud- 
deiie i sainiiie Tversnit. 

En Gjenstaiid for specie1 UndcrsGgelse bliver den 
vnriiie Atlanterliavs Strains Lab og Udstrzltning inellem 
Beereii Eiland og Spidsbergen. Dcnne Undersergelse, der 
fordrer Itskker af ts t tere  Lodskud ined Teinpernturrekker, 
lover a t  blive 'nf overordentlig stor Betydniiig for Havstroin- 
nienes Theori. da deii varine Stroni her flyder nordover 
nielleni 2 sydovcrgnnende 'Polarstreiiime, Grenlandsliavets i 
Vest og Ostspidsbergeii - Beereii Eilnnd's inod 0st. 

. llersoni Isforholdene tillade det, uds t rdkes  Underso- 
gelserne til Spidsbergens Nordkyst. Aiitagelig er her Po- 
~1a.rstrplinmen alene raadende og deriued en passende GrzPiidse 
sat  for Expeditionens Arbejder iiiod Nord. 

' A t  udstrkkke Rojseii saa laiigt ind i Polarstrprmnien, 
som Isforholdene tillade, er ai' Vigtighed for Undersagelsen 
af det i 1877 ved Jaii M a p i  fundiie Protoplasmn. ' 

Undersergelserne aiitages a t  burde doles i 3 dfdelin- 
ger, inellem livilke anlerbes iiqmeste norsk Ham (Haiiiincr- 
fest) for Udrustning iiiod Ihd, Vand, Proviant otc, Twen 
til 0strIsliavot antnges at  burde foretages fsrst, da Isen 
her antagdig tidligere trdcker sig tilbage end i Gr~nlands- 
liavdt. Tureii til Spidsbergen lzPgges til August Maaned, 
der er den bodste Aarsticl 1)aa disse Kaiiter. Turen 
vesterud til Greiilandsliaret nordenfor Jan Mayen blivor 
saaledos den 2den i Rzkken. 

- 

tions will extend westward from the iiiost northerly section 
investigated the year before. The western liinit for these 
sections' will coincide with tlie eastern boundary of the 
Greenland ice-barrier, or, iu the event of that barrier hav- 
ing receded unusually far west. with a line allowing the 
contour of the sin-bed on the Greenland side to be 
broadly determined. and offering ample opportunity fox 
a detailed study of the animal protoplasnia met wit11 in 
1877 ofY the .island of J an  Mayen, and believed to occcur 
also in this region. West of Spitzbergen, the contour of 
the bottom was broadly determined by soundings taken on 
the SiTedish Expeditions. N o  trustworthy deep-sea thermo- 
ineter having however a t  that tiine breii devised (1SGS). 
nor dredgings essayed at  great depths with apparatus of 
proportionate dimensions, the whole of the tract will need 
to be gone over anew and systeniatically investigated. The 
distance between the west coast of Spitzbergen and the 
Greenland ice-barrier rapidly diininisliing t6wards tlie north. 
the transverse sections here will get gradually shorter. and 
may accordingly be laid right across. a t  intervals slightly ' 

exceeding oiie degree of latitude. 
On the banks, tlie soundings sliall be taken with suf-. 

ficient frequeiice to adinit of cIearly detennining the seaward 
incline. In  the great Arctic basin. intprrals of GO niilcs. 
or one ineridionnl degree, \\.ill, it is believed, be a suitable 
distanccl a t  which to souud in one and the sanie section. 

A subject for special investigation will be the flow 
and estent of the warm Atlantic current between Beeren 
Eilsnd and Spitzbergen. The solution of the probleiii 
therein involved. which calls for series of closer soundings. 
together with serial temperatures, cannot but furnish highly 
important data bearing directly on the theory of ocean cur- 
rents. the warm Atlantic water here flowing northwards 
between two soutliward-setting Polar currents, - a western 
tlirougli the Greenland Sea, and an eastern passing along 
the sliores of East Spitzbergen and Beereii Eilaud. 

Provided tlie further course of the vessel be unobstructed 
by ice. tho Expedition will extend its investigations to tlie 
North Coast of Spitzbergen. In  this region, probably. the 
Polar current alone prevails, and may, therefore, be taken 
as a proper boundary for the northern field of exploratory 
research. 

By pushing on as far as practicable into the Polar 
current. i. 6 .  till ice shall bar farther progress. niucli mlu- 
able niaterial inay be collected for prosecuting the inresti- 
gation of the protoplasina fouiid in 1877 off tlie islniid of 
J a n  Mayen. 

The exploratory work to be doiin 011 each cruise 
should, it is opined, embrace three intervals, or periods. 
tho Expedition making, so soon as the investigations allotted 
to each sliall have been completed. for the nearest Norwe- 
gian port (Hamrnorfest), to refit the vessel. takiug in there 
a supply of coal, water, provisibns, &c. The Murnian Sea 
should, it is believed, be the first region explornd. the ice 
there inost probably breaking up soiiiediat earlier in the 
season than is tlie case with that of the Grennland Sea. 
Tlie trip to Spitzbergen will be deferred till August, gener- 

5 *  
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Expeditionen antages at afgaa fia Bergen i Midten 
af Juni til Tromspl. Forsaavidt Rejsen sker gjennem Vest- 
fjordeu, kuzlde Lejligheden benyttes til a t  tage en Tempe- 
raturraekke i det dybeste af Vestfjorden udenfor Tra110, 
livor de nye Dybvandstliermometre kuiide pr0ves. Turen 
til Tromso antages at k r w e  1 D0gn. I Troi i is~ standses 
for at tage 'ombord en Nand, der medfcilger Expeditionen 
soin Kjendtmand for Finmarkens Kyst, Beeren Eiland 08 
Spidsbergen. Derp'aa gaar man ind til Alten, hvor den 
rneteorologiske Station inspiceres. og Skrabning (Trawl) 
udfsres i Altenfjorden. Herfra til Hanimei-fest. hvor Expe- 
ditionen indtager Forsyninger for OsbIshavsturen. Magne- 
tiske Observationer til Bestemmelse af Misvisningen og 
Kompassets Deviation foretages i Altenfjord eller ved Ham- 
nierfest. 

Fra Hammerfest sejles til Porsangerfjorden, hvor der 
. loddes, tages Tempetaturrzkker og skrabes. Herfra? om 
Vejret (Taage) ikke er til Hinder, ind i Tanafjorden, hvor 
de samine Arbejder udferres. 1)erfi.a til Vard0, livor den 
nieteorologiske Station inspiceres. 

Fra Vard0 styres (omkring 27de Juni) f0rst ostover, 
derpm nordover til Beeren Eilands Parallel og derpaa 
vestover, og Linjen for O 0  ved Havbunden hestemnies. E re  
Oinstsndighederne gunstige. forsmges Landgang pas Beeren 
Eiland. Herfra opsejles 2 TveTsnit over Banken mellem 
Beeren Eiland og Norge for a t  bestemme dens Afield mod 
Ishavsdybet, og derpaa sejles til Hamnierfest, idet e t  Par 
Stationer laegges paa Vejen. Med en F a r t  af' 6 Mil i 
V@en, 16 Loddestationer (15 med Temperaturrzkke, 13 
mcd Skrabe (Trawl)) vi1 Turen fra Vardpr til Hamnierfest 
(efter den Tid som Erfaringen fra 1877 liar vist a t  der 
medgaar til de forskjellige Arbejder paa forskjelligt Dyb) 
tage 11 til 12 D0p. I Hammerfest g j ~ r e s  klar til 2den 
Tur  vestover. Afgangen der6.a knu szttes til omkring den 
L lte til 12te Juli. 

Bden Tur  beregnes med 6 Knobs Fart, 18 Stationer 
(1 7 Temperaturrakker, 1irora.f mange ganske korte i Polar- 
s t r~mmen,  G Skraber pas Banken, 2 Skraber paa stort 
Dyb - Lodning, Skrabe og Temperaturrzkke i 17 Timer) 
,til 12l/* Dsgn. Paa Udrejsen fra Hammerfest undersages 
Tcmperaturf~rholdene i Dybet omkring Station 80 1 fra. 
1877, livor der viste sig e t  paafalden.de anomalt Forhold. 

ally the finest month in the year in those latitudes. Hence, 
the run westward and subsequent investigation of the 
Greenland Sea north of .Jan Mayen. will occupy the second 
of tlie three intervals, or periods. planned in this Scheme 
of Work. 

By the middle of June the Expedition mill. if possi- 
ble leave Bergen for Troms0. Should the route selected 
lead through the Yestfjord, a series of temperatures might 
We taken in the deepest parts of the fjord. off T r a m  and 
tlic new deep-sea thermometers tested. Four days will prob- 
ably be sufficient for the passage north to Tromss. A t  this 
port tlie Expedition will take 011 koard a pilot for t l i ~  coast 
of' Finmark, Beeren Eiland. and Spitzbergen. The next 
place on the route is Alten, where the Meteorological &a- 
tion will be inspected, :ind th t  fjord dredged and trawled. 
From here the Expedition courses on to Haniiiierfest, at 
wliicli port stores will have to be sliipped for the exploratory 
tour to the Murman Sea. Magnetical observations to de- 
termine the deviation of the compass slid1 be taken either 
a t  Hamnierfest or in tlic Altenfjord. 

From Haniiiierfest tlie course runs on to the Porsan- 
gerfjord. wliere soundings and serial tcniperatures will be 
taken. and the dredge and  trawl worked. From this point, 
weather permitting (it is frequently foggy hereabouts). the 
Expedition will steam on to the Tanafjord. and there pro- 
secute similar exploratory work. The next place to be 
touched a t  is V;ird0. where &the Meteorological Station wil! 
be inspected. 

From Vard0 the Expedition will first stand castward 
(about the 27th of June), then northward for the Beeren 
Eiland parallel of latitude, :ind then westward, determining 
by the way the boundary of the glacial bottom-area. 
If anyway practicable, the Scientific Staff will land on 
Beeren Eiland. From this point the Expedition shall ex- 
plore a couple of transverse sections on the bank between 
Beeren Eiland and Korivay. with the object of determining 
its incline towards the depths 6f the Arctic Ocean. and 
then run back to Hamnierfest. working a t  one or two 
stations by the way. Steaming at the rate of ci miles an 
hour, and with 16 sounding-stations. a t  15 of whicli serial 
temperatnres will have tobe taken and a t  13 dredging and 
trawling-work done. the passage back to Hammerfest vi& 
Vard0 (judging from last year's experience as to the time 
required for the different investigations at various depths) 
can Le innde in 11 or 12 days. At Hammerf'est the ves- 
sel lias to  be got ready for the second of the cruises west- 
ward, the departure of the Expedition being fixed for about 
the l r t h  or 12th of' July. 

The speed of the vessel being supposed to average 6 
knots, this second cruise will. with 18 stations (17 serial 
temperatures - many of those in the Polar current 
being however +lite short - ci hauls of the dredge on 
the bank. and 2 a t  great depths [sounding. dredging:and 
taking tcniperatures estimated to occupy 17 liours]), take 12 
days and a half. On the rim out from Haiiiinerfest. tlie 
Expedition shall investigate the thermal conditions prevail- 
ing in decp water round Station 201. where. on last 
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Eftcr fierdig Ekvipering i Hanimerfest til Spidsbcr- 
gensturen (antagelig onikring den 29de Juli) sejles til Far- 
vandct inellem. Beereii Kiland og Spidsbergen, livilket an- 
tages a t  kunne underserges tilstrzkkcligt ved 3 Tversnit. 
Fra Sydkap sejles vestover til Grmlaiidsisen, iiordover 
langs Isgrsndsen og derpaa l stover inod Mundingen af Is- 
fjorden. Det nzste Tiersnit tzenkes lagt vestover fra Kings- 
bay til I sg radsen  og det sidste store Tversnit lidt norden- 
for 800 Brcdde. Den lier nzrvnte Del af  Turen iiied 27 
Stationer (25 Tempernturrzkker, livoraf flere siiiaa, 11 
Skrabningerj saint Tilba,rrerejse til Hammt.rfest beregnes 
med 6 Mils Fa r t  til 13*/2 Ihgn .  

Paa Optur ssges Arbejdet pan 80en ferrst freniniet 
nied deli Hurtiglied son1 Undersergelscmes Noj agtiglied krac- 
ver OF Vejrforholdene tillade. Ere de sidste gunstige, an- 
vendos de f0lgcnde J h g e  til niwe specielle Undersergelser 
paa Spidsbergens Banker, i dens Fjorde, i Land. Under 
tidligere ind$rieffende uguiistige Vejrforhold, tages de sidst- 
iizvnte Arbejder i ' Mellenitiden, om muligt, OF Arbejderne 
i S0en under de gunstigere Periotler. Tilbagcrejseii tiltrze- 
des oinkring den 24de August og g,za.r til Hammerfest eller 
(nxrmere) til Tronism, hvor den kjendte Mand szttes af. 
Herfix til Bergen, hvor Expeditionens dcrbocnde Dcltagere 
gaa fra Rorde, Iivorpaa Rejsen forts:vttes til Cliristiania og 
Horten, Iivor 'Uesariiieringen finder Sted! og Yart,erjet gjjplres 
istand til Overleverelse til Rederiet. 

De videnskabelige Arbejdcr udferres vawntlig 11x1 
sainiiie Naade soni i 1877. 

Ved Lodningerne og Teml)erattirl.akkerne sqps er- 
lioldt s:iamangc fuldstzndige Sammcnligninger nielleiii de 
forskjellige Slags I~ybvantlsthermonietre, son1 Omstmidiglie- 
dernc tillade. En n~jagt ip  Undcrsegclse af de ved de to 
f'orste Togter benyttede Dybvaiidstlieriilonietre ved Saiiunen- 
ligning ined nycrr Sorter cr af stfirste Vigtiglied for den 
n~jagtige Hestenimelsc~ af' Tenip(~raturen i Dybet p m  de ai' 
Expeditionen i 1%"7 og 77 bessgte StrEkninger. Bund- 
prove t:iges red livert Lodskud og opbevares. Teniperntur- 
mkkernc t a p s  san tmt, a t  en utvetylig Kundskttb erlioldcs 
om Varinefordclingen i Dybet. 1 l?olarstrpr~umen kuiine de 
fles$c 'l'eniperaturrzkker jndskrarikes til de erverste T7and- 
lag (til - lo)* idct et  Par fuldstzndige Rzkker tages gjen- 
iiem lick IJybet til Constatering :if Tc~iipcraturforlioldene. 
Strmininadinger forsmgcs. Ligeledes tages 0111 iiiuligt ved 
hvert Lodskud og paa enkelte Stationer, hvor det aiisees 
crnskelict. i interniediare 1)ybder Vand1)rprver til Bestem- 
inctse ai' specifisk Vsg t  og clicniisk IJndersergelse. K t  
Piexonieter bmr iiiedfalge livcrt Lodskud, dels soin Control 
for Uvbden dels til Bestemniclse af Piczonietrets Constanter. 
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year's cruise. a siiigular :inoninly of teiiipcratnrc was ob- 
srrved. 

Having refitted at  Hnmmerfest (by about the '29th of 
.July) for tlic excursion to Spitzbcrgen. tlie Eqedi t ion shall 
at once proceed to the tract betwen Becren Eiland 
and Spitzbergen, for investigating wliicli tliree trans- 
verse sections will probably prove sufficient. Froin South 
Cape the course will lie westward to tlie Greenland ice, 
tlien nortliward along tlie ice-barrier. :tnd then onstward 
for the inoutli of tlie lce-Sound. The next transverse sec- 
tion should. i t  is opined, stretch westward fioni King's 
Bay to the ice-barrier. and the last of the large transverse 
sectioiis lir north of' the 80th p~irdlel  of latitude. This 
third part of the entire cruise. with 27 Skitions (25 serial 
temperatures, several of tliem short, and 11 Ii:tuls of' the. 
dredge), Including the r u n  back to Hammerfest, is calcu- 
lakd,  with a speed of 6 knots, to take 13 days :id n half. 

On the passage out. :ill deep-sea work shall be done 
first, as expeditiously as iiiay prove consistent with accurate 
investigation :ind the state of the weather. Provided the 
latter be favourable, soiiie few days iiiay tlieii be devoted 
to inore special investigations on the banks of' Spitz- 
bergen, in tlie ['ords of' the island, and I on shore. Bad 
weather supcrwniiig. tlicl exploration of the deptlis shall be 
broken OK to bc rcwiiied under inore favourable circuni- 
bt:\iices, and tlic work on the banks prosecuted, if possible, 
in tlie interim On tlie Iionieward passage - to coiiinience 
about the 24th of ,4ugust -- tlie Expedition will makc for 
Hanimerfest. or possibly a nearer point. Troms0, wliere 
the pilot will quit the ship. Froni liere the hoiiie\mrd 
course runs straight to Bergen, where tlie iiicinbers of' the 
Scientific Staff resident in that cit) discnibark, after wliich 
the vessel will proceed to Cliristiania and Horten. a t  
Horten die will be paid off, and put in order previous to 
being given up to lier owners in Bergen. 

The scientific work of the Expedition to be prosecuted 
esscntially as in 187'7. 

When taking soundings and serial teaiperatures, tlie 
various kinds of deep-sea tliermonieters shall be compared 
together as closely awd :IS frequently as circumstances niay 
adinit of'. A rigorous testing of the deep-sea tliernioni- 
etom einployod on the two first cruises, by comparing thcm 
witli those of a later construction, is of the utmost inipor- 
tance as regads the true deteniiination of tlie teinpcrature 
in the deeper strata of the ocenii-tr:icts then visited by the 
Expedition. A saniple of the bottom sllnll be brought up 
a t  every sounding, and preserved for subsequent cxa~uin,z- 
tion. The serial tcmperntnres sliall be talron sufficiently 
close to aiYord n clear insight into the thorliial condi- 
tions throughout tlic ocean-dcptlls. In the Polar current, 
most of the serial tcinperatures iiiaj be contined to tlie UP- 
per stwta (to - J ('), two coiiiplete series being taken 
throughout the entire depth. to substantiate the nature of 
the tliernial conditions. Obserrations are, if possible. to 
be taken for  ilscertaiiiing tlic rate and direction of currents. 
Moreover. with every sou~itling. and  nt soine stations fronl 
interiiietIiitc cIciltIis, n sami)le of tlie sen-water S M ~ .  if 
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Arbejde med Skrabe, Trawl., Svabere og Overfladenet 
foretaps paa de Stationer. hvor saadanne ansees nerdven- 
d i p  for Studiet af Dyrelivet i de forskjellige Dybder, un- 
derseriske Klimater og Bundarter. 

De diemiske Arbejder, inclusive Bestemmelsen af' 
Havvandets specifiske Vsg t  udferres i det vmentlige S Q U ~  i 
1877. 

Magnetiskc Observationer serges udferrt i Seren, navn- 
lig Misvisnings-Observationer. Absolute Bestemmelser af 
de jordniagnetiske Elementer ssges gjort paa .Land paa 
Spidsbergen. Heeren Eiland og i Norge. Saavidt muligt 
paa Steder, livorfra der tidligere haves saadanne. 

Geologiske og botaiiiske Iagttagelser ud f~ res  efter 
Lejlighed paa de Steder, , som Expeditionen anlsber. Lige- 
saa astronomiske Stedbestemmelser. topografiske og hydro- 
gafiske Unders~gelser. 

De  meteorologiske Iagttagelser ombord udferres sorn 
i 1877. . 

Ved de Lejligheder, Expeditionen passerer Beeren 
Eiland, forserges, om Omshndighederne maatte sme gun- 
stige, Landgang der til Udfsrelse af astronomiske, geogra- 
fiske, geologiske. zoologiske, botaniske. liydrografiske Under- 
sergelser. 

Paa Spidsbergen foretages lignende Underssgelser paa 
de Steder, hvor Expeditionen kommer til at anlprbe - 
hvilke Steder blive at bestemme efter de Fordringer, som 
Arbejderne i Ssen stille. Specielt liaves Opmzrksomheden 
rettet paa Underssgelse af Fiskerierne ved Spidsbergens 
Kyst og i dens Fjorde, paa jordinagnetiske og liydrografiske 
Underssgelser . 

Som Yelge af, a t  Expeditionen for dette Aaf. var be- 
sluttet forlagt 14 Dage senere end de foregaaonde Aars, 
indfmtes de nsdvendige Forandringer i Kontrakten om 
Lejen af Skibet, og dette overtoges fecrst d w  lste Maj. 
Indredningsarbejderne udf~i-tes ved Brunchorst & Dekkes 
Vzerft aldeles som det foregaaende Aar, uden Forandring 
liverken i Apterhger eller i Apparaternes Placering. 

Den l l t e  Juni  liejstes Kommandoen og Mandskabet 
paamenstredes. Da  Premierlieutenant Petersen liavde fra- 
sagt sig Posten som Kzstcommanderende paa Qrund af' 
Sygdom; blev denne Stilling orertaget J Skibsfmrer Grieg. 
medens en tredie Styrmannd forhyredes, for om inuligt a t  
overtage noget af Trediecommanderendes Tjeneste. Den 
13de ,Tuni kom Professor Sars og Kemikerne Tornere og 
Schmelck ombord, og den 14de halede vi ud f& Vzrftet 

possible. be collected. for determining the specific gravity. 
and for chemical examination. A piezometer will have to be 
sent down ivitli every sounding. partly as a iiieans of con- 
trolling the depth. and partly to detcgmine tlie constants 
of the piezometer. 

Exploratory work xith the dredge. trawl. surface-net, 
and swabs. will be prosecuted at  all stations where it af- 
fords opportunity of investigating the forms of animal life 
in the various depths. as also subniarine cliinatic conditions, 
and the materials of the sea-bottom. 

The clieniical work of tlie Expedition. including de- 
terminations of specific gravity. to bc done essentially as 
on last year's cruise. 

Magnetical observations shall. if possible. be taken at  
sea. in particular those for obtaining tlie variation of the 
compass, and absolute determinations nshore. on Spitzber- 
gen. Beeren Eiland, and in ?;orway. if practicable :it points 
from which such observations already exist. 

Geological and botanical work will be prosecuted in 
suitable localities : likewise astronomical observations of' 
latitude and longitude, together with topogrspliical and 
hydrograpliical investigations. 

The meteorological obserrations to be taken esscnti- 
ally as on last year's cruise. 

When passing Beeren Eiland. attempt sliall. ' on each 
occasion, if practicable. be inade to land there. with the 
object of prosecuting astronomical. geokTaphica1, geological, 
zoological, botanical. li>drograpliical investigations. 

On Spitzbergen. too. 'like investigations shall be un- 
dertaken in localities visited by the Expedition, tlie num- 
ber and positions of the localities depeiiding on the timc 
required for the exploration in the open sea. Attention is 
specially directed to tlie fisheries off the coasts of Spitz- 
bergen and in tlie fjords of the island:. as also to the ini- 
portance of magnetic and hydropaphical observations. 

The departure of tlie Expedition this year having been 
fixed to take place a fortnight later than on the two pre- 
ceding cruises. a clause to that effect. modifying the terms 
originally agreed upon. was introduced into the Contract 
for the hire of the vessel; and accordingly she was not 
taken in charge till tlic 1st of May, This year. too, tlie 
ship was fitted out by' Messis. Brunchorst & Uekke. with- 
out change either as regards tlic geiieral ni~angement or 
the placing of the apparatus. 

On the 11th of June I hoisted my pennant, and 
the crew came on board. Lirlutenant Peterscn, R.5 ., 
having from ill-health liad to resigi his post as first-lieu- 
tenannt, Mr. Grieg, csptajn in the merchant-navy. was ap- 
pointed to succeed him. and a third mate engaged to assist 
the first-lieutenant in the discharge of his duties. On the 
13th of June Professor Sars embarked, along with Mr. 
Tornse and Mr. Schmelck; and on the 14th we hauled out 
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og gik Prarvetur. under hvilken Loggemaskinen prervedes 
og Kompassets Deviation unders0gtcs. Lsrdag den l5de 
kom D'Hrr. Mohn, Zhnielssen, Friele og Schiertz ombord 
OF Til. samme Dags Efteriniddag afgik Expeditionen 
fra Bergen og styrede nordover langs Leden. 

hlandag den 1.7de ,Juni, efter Afgangen fra Berrarsund 
ved Throncllijenisleden liavde vi det Cheld. a t  Skibet, om- 
trent tvers nf Nordpynteu af Fjeldvz~r. skurede over en 
Boe. og jeg saa. at en Del af Straakjelen gik tabt. Skibet 
blev ikke staaende, og heller ikke h k t ,  saa a t  der var 
stor Sca.ndsynlighed for, a t  det ikke Iii1\lde fadet nogen vac- 
sentlig Skade. Da der ikke esisterer nyere. detaljerede 
Karter over deiine Del af Kysten, var jeg her afskaaret 
fra Lejligheds til at kunne kontrollere Lodsen. Et Par 
Timer efter r a r  vi saa heldige a t  treffe Havnevsse- 
nets Dninpskib *6Kicolay," hvor Havnedirectprr Roll med 
sin Dykkcr vnr ombord, og strax var villig til a t  yde for- 
narden Bistand. Begge Skibe gik cla iud i Hopen-Fjord, 
Iivor Ilykkeren tre Gnnge vas nede og undcrsergte Vprrin- 
gens Bund. Da h:rn erklamxle. itt Skibet ingen anden 
Skade havde faaet, end det for nxvnte Tab ai' en Del af 
Straakjarlen. fortsnttes Rejsen om Natten nordover. 'Under 
hele vor ltejse niaxkedes ingensinde iiogensoinhelst Ulempe 
efter Sterdningen. inen red DokszAningen. om Hersten viste 
det sig. at selve Kjmlen ogsaa for en Del var beskadiget, 
saalcdes a t  Veritas-Besigtigelsen fordrode et  Stykke ny 
K.jar1 indsat. 

Onsclag den 19de Juli toges en Teniperaturrdtke og 
en Skrabe i Vestfjorden og K1. 11 Form. den 20deankom 
vi til Tromse. hvor Kjendtmand Petter Bjarvik kom oni- 
bord. Denne Mand var gjenneni velvillig Assistance af 
Hr. Toldkasserer Pettersen bleven engageret til a t  farlge 
Expeditionen som Lods pan Finmarken 06 Spidsbergen. 
K1. 4 saniinc' D<ags Eftermiddag afgik Expeditionen til 
Alten-Fjord. livor der den 21de toges to Temperaturrsek- 
ker. Skrabe og Trawl, niedens Hr. Friele arbejdede langs 
Landet fra Baad og Professor Xohn inspicerode Altens 
ineteorologiske Station. Kl. ,il/. Form. den 22de Juni an- 
kredes i Haminerfeest, livor vi fyldte V d  og blev liggende 
Serndagen over. K1. 2 Form. Mandag den 24de afgik vi 
fra Hammerfest, og wbejdede de falgende Dage i Porsan- 
ger-Fjord og i Tam-Fjorh. Udsnfor Bauds-Fjord toges 
Misvisnings- og Deviations- 0 bscrvation og den 25de K1. 
I l l / :  Eftm. ankom Expeditionen til Vardo. Efterat her 
vas  taget magnetiskc og astronomiske Obseivationer og den 
metoorologiske Station inspiceret. gik vi t i l s ~ s  om Morge- 
neii don 27de for efter Planen a t  begynde med Unders0- 
gelserne i 0sbIshavet. 

from the wliarf to take a trial-trip, during which tlie log- 
apparatus was tested and the deviation of tho compass 
deterniined. On Saturday the t5tli of ,JLII~C Professor 
Noh,  Dr. Danielssen, Nr. Priele, and Mr. Schiertz camo 
on board? and on the afternoon of that day, at 1.15 pin., 
the Expedition loft Bergen. proceeding northw;ird by the 
inshore route. 

On Monday the L7th of June, shortly after our de- 
parture from R~jrersuud, a place on the inshore route to 
Throndlijeni, tht. vessel cllanced unfortunately to touch a 
sunken rock, and I saw part of the false keel carried 
away. Meanwhile, as the ship neither stuck fast nor 
sprang a leak, there was good reason to believe she 
could not have sustained any material daiiyage. New, 
detailed charts for this part of tho coast having not yet 
been constructed, I was 'unable to check the pilot. A 
couple of hours or so after our misadventure, ive had tlie 
good fortune to 'fall in wit11 tlie steamer ~'Nicolay," belong- 
ing to the Harbour Works ; and Mr. Roll, the director, who 
Ilitppennd to be on board and had with liini his diving-assi- 
stant, at once volunteered assistance. Both vessels now 
steamed into the Hopen Fjord; and here Mr. Roll's diver 
welit down three times in succession to examine the *'l'mrin- 
gen"'s bottom. His report, however, being to tlie effect that, 
beyond the aforesaid loss of part of her false keel, the 
ship had sustained 110 dainage whatever, we resolved to 
continue the voyage, and Bfter nightifall pursued our course 
northward. During the wholo cruise no dotrimental effects 
were found to result from tlie accident; but 011 dock- 
ing the vessel in the autumn after our return, it seemed 
that the true k e d  had suffered to soine extent too; indeed 
tlic Surveyor to tlie .'Verita"' insisted on having a new 
piece put in. 

On Wednesday the 19th ofJuly a serial teinperature 
and a haul of the dredge were taken in the Vestfjord; 
and on the forenoon of the 20th, at 11 am., we arrived 
at Tromss, where a pilot, Petter Bjerrvik by nanie, came 
on board. This inan had been engaged by Mr. Pettersen, 
receiver of custonis, to act as pilot to the Expedition for 
the coasts of Finmark and Spitxbergen. The same day. u t  
4 o'clock ,in the Afternoon, the Expedition proceeded to the 
Alten Fjord, whore, on the 21st, two serial teniperatures 
were taken, togother with a liaul of the detpsea appam- 
tus, both dredge and trawl, Mr. Friele working the while 
along the sliore from a boat, and Professor Mohn being 
occupied with inspecting the Meteorological Stntioii at Alten. 
On the foreuoon of' the 22nd the Expedition arrived at 
Hainmerfest, wl~ere we took in a supply of water, and 
spent the following day (Sunday) a t  anchor. On Monday 
the 84th of ,June, at 2 am..  tlic? Expedition left H:imnier- 
fest, and devoted tlie next few days to exploratory work 
in tho Porsniigcr and Tana Fjords. Off the ~uoutll of the 
[jord observations were titken to deterlnine the variation 
and deviation of the. compass, and on the 2Rth, at 11.30 

. p m ,  the Expedition reached Vard0. After a sbries of 
magnctical and astronoiiiical observations had been taken, 
iind the Mrteorologi'cal Station inspected. on the morning 



Kurskii sattes fsrst i pst-nord-ostlig Retning'og samnie 
Dag toges Trawl og Skrabe. saiiit tre Lodskud, men 0111 

Aftenen begyndte det a t  kule p a .  og om Katteii maatte 
vi lsgge pas Vejret og blev liggeiide for Storin af VSV., 
Regn og noget Snedrev samt h0j S0 til neste Dags Aften 
deii 28de, da vi loddede og atter styrede ost-nord-@stover. 
Der arbejdedes nu under stadig Kuling, surt og koldt Vejr 
forst nordover til Beeren-Eilands Yarallelcirkel og derefter 
vestover. indtil vi om Aftenen den 3die Juli fik Beeren 
Eiland i Sigte. og vi saa da den forste Drivis, dog kun 
enkelte F l e e r .  Om Formiddaken den 4de ,Juli ankrede 
vi under Beeren-Eiland udenfol. deii saakaldte Sydhavn, 
og landsatte den til den hollandske Expedition med Skon- 
nerteii :'De Willeni Barendsz" fra Bergen medtagne Post. 
der nedgiavedes i Nsrlieden af Russestueii og merkedes paa 
den af den liollandske Konsul opgivne Maade. Samtidig 
blev der skudt en Del Fugle og foretaget botaiiiske og 
geologiske Indsamlinger. Hojden af Mount Misery bestem- 
tes ved Vinkelinaalinger. Om Efterniiddagen afgik vi fra 
Beeren-Eiland og arbejdede sydvestover for a t  bestenimc 
Affaldet af Hanken mod Vest. K1. 6r/2 Form. den Gte 
Juli fik v i  1024 F a m e  pas 730 6' K. Br. og 110 56' L. 
0. f. Gr., hvorefter Kursen sattes 0st-syd-~stlig for a t  be- 
steinme Affaldet paa en sydligere Bredde. og K1. 2 Efter- 
middag Mandag den 8de ,Juli ankoni vi til Haminerfest. 

Fra  Tirsdag Morgen til Fredag Aften benjttedes Ti- 
den til a t  skrubbe Skibsbunden, fylde Kul  og Vand, ren- 
gjwe Kjedlen og efterse Maskinen: sanit t i l . a t  tage niag- 
netiske og astronoiniske Observationer, der udfortes paa 
Fuglenes i Nsrheden af Gradmaalingsstprtten. 

K1. G Pormiddag den 13de Juli afgik vi i godt Vejr 
paa den'anden Tur og satte Kursen vestover. Om Efter- 
iniddagen toges en Misvisningsobservntioii med Aziniuther 
Kompasset rundt. Med vest-nord-vestlig Kurs naaedes den 
nlcste Dags Midtlag vort nordligste Punkt fra dct foregaa- 
ende Aar, hvor der t o p s  Lodskud og Bundtemperntur med 
4 Therinonietre af- forskjellig Konstruktion. Herfra sejledes 
videre mod Vest-Nord-T7est, under jevnt Arbejde med Lod- 
skud. Telnpernturrtxkker og Trawl, indtil v i  Ousdag Aften 
den 17de modte de forste Flager af den poulandske Pest- 
Is og K1. maatte vi stoppe for ts t tere  Drivis. Vi 
var da paa 73" 10' K. Br. og 3" 2%' L. V. f. Gr.. og 
liavde saaledes inerdt Isen paa en ikke lidet mtligere Langde 
end paareg.net. Vejret var blevet koldt og tnaget nied en 
stir Kuling af nordvestlig Vind. Efterat der var taget en 
Temperaturrskke i Nsrheden af Isen. sattes Kursen nord- 
astover og senere nordover langs Isen.*der snart tabtcs af 

' 

of tlie 27th of tJune we steamed out of'the harbour. on 
the morning of the 27th of .June, en route for the Barentz 
Sea. where. according to tlic Scheme of Work, tlic Expedi- 
tion was now to coininence investigations. 

Our course lay first east-north-east. and the same day 
we dredged and trawled and took three soundings; but in 
the evening it canie 011 to blow. and in thb night we lay 
to. and rode out a gale from the \\,c.st-nortli-\\.est. with rain 
and snow and a heavy sea, till the evening of the follow- 
ing day, the 28th ; we were then able to sound, after wliich 
we steamed on again, steering as before east-north-east. 
W e  now pushed on. in cold and boisterous watlier, fist 
noi%hmard as' for as the Beeren Eiland parallel of latitude, 
and then westward till, OII the evening of' the 3rd of 
July, that island hove in sight, and we passed the first 
drift-ice, - however only a few isolated floes. On tlie 
forenoon of the 4th we anchored ofl' South Harbour, as it 
is called, and sent asliore, the letter-box we had brought 
fiom Bwgen for tlie Dutch Expedition with the schooner 
:'De Willem Barendsz ;" this we buried near the Russian 
Hut. after marking it in the manner indicated by the Dutch 
consul. Wliile some of' tlie party were thus engaged, others 
roamed about, sliooting birds and collecting botanical and 
geological specimens. The altitude of Mount Misery was de- 
termined by trignoiiietrical observations. In  the afternoon 
me left Beeren Eiland, steering south-west to determine 
the slope of the bank in n westerly direction. On the 6th 
of July. a t  6.30 am., we sounded in 1024 fathoins, lat. 
730 6' K., long. 11" 66' E., after which the course of the 
vessel was changed to clast-southeast, with h e  object of: 
determining the slope farther south; and on Monday tlie 
8th of ,July, a t  2 o'clock in the afternoon. the Expedition 
arrived at  Hammerfest. 

From Tuesday morning til Friday evening the time 
was occupied with scrubbing the ship's bottom. taking in 
coal and water. cleaning the boilers, and examining the 
engine. as also witti taking magnetical and astronomical 
observations. a t  Fuglenes. near by the column indicating 
the terminus of the Russian - Swedish -Norwegian arc of 
meridian. 

On the 13th of July. at ci am. ,  IVP left Hhmerfes t ,  
in fine weather, standing west on the second excursion of 
the cruise. I n  the afternoon observations ~ k e  taken to 
determine the variation of the compass. Steaming west- 
*north-west. by next day at noon we had reached the most 
northerly point of last year's cruise. Here soundings were 
taken, and the bottom-temperature registered with 4 therm- 
ometers of diff'erent construction. Froin this point w e  coil- 
tinued to steer wesbnorth-west. taking soundings and serial 
temperatures and working the trawl, till on the evening of 
Wednesday the 17th of July we reached tlie first floes of 
the Greenland ice. and at  10.16 p.m. 'the engines had to 
be stopped, owing to the closer packing of the drift-ice. 
We were then in lat. 730 10' ,hi. nud long. Sn %2' W.. 
liaving struck the ice considerably farther east than antic- 
ipated. The weather had now turned cold and foggy, with 
a stiff breeze from tlie north-west. After taking a series 



: Sigte, ' wen livis K m k d  tillcjendegaves, af den. lave. Tempe- 
ratur. Fremdeles lierskede ogsaa Taage, Kuling og So. 

' F r e d q  Morgen den 19de'. havde vi naaet 75" 16" N. Br. 
Oo 54' L: V. f. Gr. og fik her dette Aars dybeste Lod- 
skud ined 1985 eng. Favne, hvorefier Kursen 'sattbs est- 

- over langs den 75de Breddegrad. Ved fortsatte Lodninger,. 
, Temperaturrakker og Trawlinger bestemtes pa& Ost@~aende, 

ligesoni f0r p a  Vestimende, ' den hnitrentlige , Chxndse 
mellejn Polarstromnien og det varnie Valid i Havets' osb 

, '  lige Del. Liteledes bestemtes Opgangen af Banken' noget 
nordligese end Beeien Eihnd,  , og Unders~gelserne fortsattes 

. riderd @stover, indtil vi den 23de Juli befindt . os pas 740' 
. 57'.X. Br. og 19" 52' .L. 8. . f .  GT.,' livor vi havde 21 
F a w e  .Vaii,d med en fiundtemperatur af '+'09.2. . Her' 
toges en,  Skrabe, liyorpaa vi, under tiltqjehde Nordenvinds- 
kuling, lioldt lied mod Beeyea Eilabd og 'derefter. ostenoni 
0en .  til dens Sydside. Soen . .  vai her allerede betydelig, 

, saa det mr forbundet med Vanskeligheder a t  gjore Land- 
gang. Vi sna. imidlertidj 'at Tort Flag .:Far borte,. og slut- 

. tedc, deraf, a t  Hollsnderne bavde v ~ r d t  der og fundet 
Posten, . .  hvilket ,viste sig ,zt vkre .rigtigt, 'efter 'de  .Efterreb 
ninger fra "Willem Bafendtsz" soin. vi modtog fra Vard0 
ved yor "Aukomst til Hamnierfest. De? 24de. hnsedo  vi . 
mdd Storm af KNV.; ligj So, svme Slingringer og .tihidst. 
Regntykke sydover mod Hanimerfest. ' K1. 10 .om Afteneii I fik vi et '0jeblik Kjending af  Fruholni og Ing0 tvers om 

' Styrbbrd og Kl, 4 Fonniddag den 25de kom vi i .god Be- 
* hold til Aiikers i Hammerfest. Under Indsejlingen, da det 
var teniruelig'.mprrkt paa Grund af det tz t te  Itegn, . opstod 
Sporgsmaalet om at ankre, f0r ,vi lcom til Hanimerfest., 
Harde Xord1ia.vs-Expeditionen gjort dottc i . Maaso, \&e 

' den paa d i t  nzvnte Sted have. stprdt samnien , med "Vega"- 
' Expaditionen under Kordenskiijld og Pal,lander, der. 1x1 her. 

Da v i  bestemte os til at 

' ditioner. liverandre paa. nogle fm. Mils Afstand. uden at 

for a t  oppebie gunstigore. Vejr.. 
gaa til Ham~mi~fest 'med en Gm@, passeride de to Expe- ' .  

vide det.' 

Eredag og Lgrdag nnrendtes til Fyldning a i  Yand 
og Kul. og Rfnndag den 29de .Juli K1. ci Eftermiddag for- 
lod vi atter Hainherfest for at udfbre vor tredie,Tur. idet' 
vi til Afsked salut&edc Byen med 4 Skud. Kursen sattes 
mod Beeren Eiland, $om vi, efterat have @et 3 Lodskud 
og en Trawl undervejs, njzlede Onsdag den 31te. .?a vi O ~ S W  
koin op under 0~11, fnldt Barometret l m m  i Tiiiion, ligesoiii 
Lufton sda' sm truonde ud, a t  'vi besluttede at se Vejret 
an i nogen Tid, og efter et Pa r  Timors Forlrab havile vi ogsaa 
fuld Storm. Dtt vi under disse Omshndigheder ikke kunde 
aibejde med Lodning og Skrabuing, men g ~ d t  nytte Tiden 
til Arbejdur under LE, naar Skibet var nogenlunde roli@, 
holclt vi .det gaaende under 0ens @stside, hvor S0en var 
nogenlunde rolig. Thoysdag Aften toges en Del Mis;isnings- 

Den riorslre Nordlluvsexliedition. C. Hllle:  I':xpeditionens Historir. 

. .  

of teniperntures in close proximity to the ice; ii-e stood on ~ 

our course, steering first north-&& .and tlieii north along' 
t ~ i e  ice, whiili \vis soon lost sight .bf,. thougli the low thin- 3 

peratur? a.nnounced its comparative nharqess. Fog, &d, 
'and sea also continued to 1)'-evail. Ou the :morning of 
E'riday the 19th of July . i re  had reached a. point in Iat. 

' 75" 16,' 5.  lpng OO.54' JV. Here a sounding was taken 
. (1983 fatlioms), the deepest on this year's cruis:e, .after 

~ h i ~ 4  ' ive steamed .eastward slb~ig tlie 75th parallel. of 
'. latitude. By ' a colltinuous successioii of soundings, .serial' 

tenipcrathres, and '-tran-lings, tlie boundaq. between the . 
Polar current . .  and the wanii flow in .tI!e eastern sectiou 
of the Sea was 'now on* our passag? east. as before on our 
passage west,. approximately determiled. ' IVe' likewise de- 
termined the rise. of the bank 'somewhat farther .noi*th than 
Beeren Eiland, and then continued in~estigntiii,g~~east\~'nrd 
till on. tlio 23rd of July we found' ourselves in lat. 74O 67', 
long. 19" 62' E., wit11 a depth of 21 'fathoms and a I& 
tom-teniperhture of, + OO.2. ' Here we. took a liaQl,.of the 
dredge, and theu bore dpvn, in a rising gale from h e  
north, on Beeren.Eiland. alnaking 'for the.  south coqst along. 
.its eastern shores. The sea' here airesdy . runningi,high? 
considerable difficulty would liave been, eqierieiiced in land- 

Meaiirrhil~; we could see t h t  our flag was gone, 2nd 
' of course. 'concluded that the Dutch esplorers lind found their 
letter-box, which! on our ai-rival a t  Hainmorfest, proved to, 
have' bken correct! 'a communication.' received there jfrom 
the "Willem Barendtz" i&2 Yard0 apprizing us pf the fact: 
Op the 24th we stood south' for Hammerfest,. scudding be-. 
foxe the wind ill a gale from tlie north-lioi.th-west.. with , 

. the ship tolling heavily: and ' a isainy mist coming on. 
. About 10 p.m. we cauglit .i gliiripse of Fruholm and big0 

on .the starboard beam, and. .liest morning (July 25th), at 
4 oklock, dropped our aqchol: . in Hanimerfest barbour. 
When Steainiug up the .fjord, it, \vas rather dark, from. the 
,drizi4y, rain, and the qnestion arose, whetlier. it would pot 
be best to aI ic lk ,  *for instance i t  Mas@,'  bsfore proceed- 
ing to Hammerfost. Had this. been done, . the Norwdgit/ii 
NoFth-A&ntic .Expedition would have fallen in with. the 
6 L  Vega", Expedition, piidor the direction of Xo;*denskiold 

. and Palander, %lion lying at anchor here till the. weather 
should moderate. . As it mas, the , t\vo Expeditions' passed 
witliin a fev miles. of each 'otlJer without knowiug it: 

. ing. 

* 

Two days (Friday and Saturday), wore spent in get- . 
' tiiig the ship. ready for sea'(watering, coaling, &c.). and. on 

Monday the 29th of J'uly, a t  G p.m., we again 'left Rani-. 
' merfest, on the third excursion 6f the cruise, firing a salute 
of 4' guns in honour of the towii: as we .steamed out 'of 
the harbour. . The Expedition, stood straight for Beeren. 

:Eilandj which it reached on Wednesday the. 31st of July. 
On tho passage across, 3 soundings had been taken and 
one G Z S ~  bf the t r a d  As we were nearing the land, the 
barometer begah ta fall, liJiiii an 1 1 0 ~  ;, the sky, too; 
wetwiiig a threatening appenrance: we yesolved to wait and 
see. hov tho weather would turn out. ' ~ n d ,  it was well we 
did, for an hoiir or two after it blew a $ale. Deep-sea 
opemtions, such as sounding' aad drqdging. iwre now, of 

' . .  
6 .  
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og Deyiations-Qbservationef med . 'Skibet, og da 'Vejret nu 
'havde bedaget sig noget, gjorde K1. 9'/? , DHrr.1 Mohli, . 
Sars. Friele, T o r n ~ e , ,  Schmelck og Grieg L,zndgang .ved 
Engelsk-Elven og, foretog en .Exkursion langs 0stkysfen i,  
nordlig Retnirig. I Imidlertih. kom' Taagen igj,en og blev 
ts t tere  efterbsanden, og Kl. '3 maatte. jeg ankre .op n s f  

.Land for ikke. i 'den stdrke StrOm at komme bort fra 
Landingspladsen eller stode paa Grund.. K1. 4 E'redag 
Morgen .kom E&ursionsp,antiet ombord igjen; mebringende 
Fngle, Forsteningel. bg Planter. ' Efteiat Baaden .var op- 

.hejst, fors~pte vi. at fiske, og det Giste sig, a t  der stod.en 
Msngde.. Torsk 'under, 0en.  Fra Kl. ,b 'til ,'i droges 2bO 
Stykker. ' Stornien vedvpede fremdeles og 'forst den nsste  
Dags 'Morgen bedagede6den: ' saa * at vi atter kunde ssette' 
Kurs nordover. Samme Dags Eftermiddag naaede' vi. Sta- 
tioh paa 760 32' X. Br. og ' i 7 O  50' L. 0. f. .Gx.', hvo;'ei 
fik 123 Favne og tog ed .Trawl: . Vi. oparbejdede nu P$r- 
tiet til Spidsbergec i to S n d r e  Tversnit, farst et mod 
VesbNord-Vest, og derpaa et  hod  0st-Nord-0st og naaede 

, i e d  Endep af dette .Sydkap paa Spjdsbergen Mqndag den 
%e August om Eftermiddagen. ?a' det blaeste en frisk 
Bris af Nordvest, 6ik .vi  i .Ls pa.& Ostsiden af Sydkap, 

. .  hvor vi pm Afknen tog, en fuldstsndig Misvisningsobsersa- 
tion, og. gik om,' Natten ' op . under den store Isbke, der 
skydsr som'et msgtigt Forljjerg ud i Havet. Om Morge- 
&.en den 6te 'skrabede v i  i Stoi.fjorden p& 146 Fame,: om- 
sejlede Sydkap og satte herefter Kursen mod Yest. Mcd 
Undtagelse., af enkelte Isflag, der ,drev sydover og ' enkelte 
mindre .Isbjerge i den mtlige Horizont var Storfjorden isfri 
indenfor vor Synskreds. Den .6te 'og 7de August arbejdede 
vl paa Snittet vestover og kom , , i  . godt Vejz Kl.' 9 Efter- 
niiddag den 8de 'atter under Isen paa; 76O 26' N: Br. og 
00 29' L. .V. f, Gr:! I ivo~ vi fik 1686 Favnes Dyb: Traw- 

. l e i  . blev sat ud, og. der axbejdedes med ded ' hele Natten, 
men .'den maa sandsynligvis * vaxe bleven fyldt med ltulle-. 
s&ne, da Accumulatoren, angav' en ellers ' uforklarlig svsr ' 
Vsgt  pan .Touget! da ,Indhivningen 'be'gyndte, ' Uagtet a1 
aivendt Forsigtighed sprang 'Fouget, efterat der yar hivet 

Sprspg- 
ningen' foregik ved en Spleds, der allerede '~ar 3 Torn. inde 
paa Spillet, og 8160 Fame Toug samt Apparater gik tabt. 

,VeJret vax uszedvsnligt smukt og' fOr vi gik Tidere, toges 
en fuldskndig. Misvjshings:s-'~bservation. VP . styrede. der- 
efter nordprstover mellem Isflagene, .der nu vm(? komne 

: r$dt om os, og som i det klare Solskin .og me$ sine' fan- 
'tastisko Former. var et baade inLressant 06 'smukt Syn. . 

. .Om Eftermiddagen- kom. vi at6r ud af Isen og styrede 'nu 
mere nor% Kurs, saaledes at .vi Kl. 3 Fofmiddag den 

' lode vare p a  770 5.0" ;X. Br. og 00.9' L. V.. f. -Gr., 
hvor vi 'loddede' ,164'0 Favne. Herfra sattes Kurwn 0'136- 
over. Kl. 7 sainme .Dags Eftermiddag Iik vi 1333 pavne,'< 
og . da. nyt Skrabetoug imidlertid vk bleven sammenspledset 
og ny Trawl gjort istand, sattes. denne.'ud. Kl. 91/z naeste 
Forkddag .  fik vi' den hjem med rig Fangst af Dyr. og 

' deriblandt 'Fiske, men Bommen var .brskket af paa.Midten, 
06 der var en stor Sten pan en Mands 'Liaft i den. Red' 
det neste Lodskud, der. toges :om Eftermiddagen, faxidt vi. 

';ind 3 Timer, Kl.. 10 den naeste Dags Formiddag. 

. .  

course, 'out of .'the question i 'but i s  work below could ' 

still \e done when 'the motion of the'vessel was not too 
violent, we kept .&r going: under 'lee .of the. land," along ' 
the eastern sliore, where . the sea continued comparatively 
tranquil. : On Thursday ' evening observations were made 
to detelmine the 'variation and de&tioh of tho compass'; 
and the weather havirig noly begun to moderate, Professors 
Mohn and Sars! Mr. -l?riele, Mr. Tornoe, Mr.' Schmelck, 
and. 'Captain. Grieg succeeded in landing, a t  9.30 pin., close 
b 'the English River! and made an excursion along the east 
coast in a northerly 'direction. ' Meanwhile 'the. fog. came 
'on again. getting gradually denser; and at  .S a.m. I had 
to anchor close in Shore, for fear of' drifting'away from the 
.landing-place, or running aground, in the stronb c u p n t .  
On Friday nyrnihg, at 4 am., the explqring party rkturned, 
biinging with them .specimens of birds, fossils, and plants. 
After hoisting, up the boat, y e ,  passed an hour o r .  two 
fishing, and found &at cod were abundant off that part of 
.the. island, our catch from.'5 a.m.. i o  7.a.m. amounting to 
as inany' as ten ~coie: It was itill blowing hard, and ,an- ' *  

other day 1ia.d yet to elapse ere the weather became suf-. 
ficiently moderate' to admit of our again pursuing a north- ' 

ward ,course. On the afternoon of the  same,day me reached 
a station in lat. 750 32' N;, long. 1 7 0  50' E., where ye 

'sounded in 123 fathoms,. and took a cast of the trawl. . 
W e  now 'explored the, tract stretching from tllat point tu , 

Spitzbergen, by means of. two smaller transverse sections, 
one (the first), 'extending west-north-west,. and the other ' 
east-north-east, and reached at 'the end' of' the. laffer South 
Cape, the southern extremity of,. Spitzbergen, on the after- 
noon of Monday the 5th of August. As i t  was blowing 
fresh, from the north-west, ,we ran in shore east of South 
Cape,' where, ,during the course o f  the evening, 'a complete 
observation \\.as taken. for detepnining the variation. of the 
compass, and after nightfall we .steamed up sunder ,the l e e  
of. the .great, glacier that juts' out'int; the sea like a 
gigantic promontory. On the morning of the. 6th )Kc dredged 
in the Storfjord, at a depth' of 146 fathoms, doubled South 
.Cape, and then. stood aut to sea, steering west. Saving a 
few isolated floes drifting , southwad, and several smal.ler 
icebe& on the verge of the eastern horizon, th; Storfjord 
was whglly unencumbered. with ice, as far as. tho eye could 
reach. This and the following. day (the 7th) were devoted 

' to expldring. the section westward, and on the 8th, a t  9' 
'p.m., with the weather fink, we, again rdached the ice; at a 
point in lat. 760 26' N. long. O 0  29"W:: where we found 
a depth"of 1686 fathoms. Tlie tray1"was put over ind 
*worked throughout the .whole of the night, but probably 
had i o t  a freight of boulders, the accumulator indicating 
an otherwise unaccountable. stiain, on the line ' immediately 
we began 'to heave. .,On ' the following day, a t  10 a.m., , .the. 
rope partid, in spite of every precaution taken , to  preveni 

, it, after three hours' continuovs. * hauling. The rupture oc- 
curred .:in a splice., which had already,pgssed 3 turns on,the 
drums, the apparatus conse.quently caxryhg away with 2160. 
.fathoins of rope. . The yeather was magnificent, and before 
proceeding on our ' cours~ ,  we took a complete observation 

. .  

. .  
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I Dybden. at vsre' 1343 Favne. Uette' Lodskud liar den 
' saeregne Interesse og Betydning, at den Svenske'Expediti~n' 
med %ofia'' under Nordenskiold og von 0;tter i 1868 fapdt 
en Dybde ,af 1350 Favee, altsaa kun 7 'Fame 'mere end 
vi, paa et  Punkt der ligger 'kun 2 .Kvartmile. lsngere Vest-. 
end .vor Station. Rdsultatet af Lodningen .blev derfor . 
irnerde'seet med en v is  Spsnding, der innatto vaere bevirket 
ved Betl*a.gtningen ai vore to. foregaaende 'Lodskud, inen 
mod 'den ' udmerkede Overenssteininelse fulgte Fdrvisaingen 
om den svenske .Expeditions talrige Dyb-Lodsk~ds. Sik- .' 
k e h d  og : stol:e Betydning for det Endemaal, som vor 
Expedition 'var ude for at, ssge freniinet. Vi arbejdede 
nu vide<e ' i ,Retning 'mod Isfjordens, Nunding! bestenite 

-Bankens, M a l d  'niod Isliavsdyb.et, .' .og ' gik derpaa nqrd- 
over og nordvestover. Sei og Vind ear '  meget .hinder- 
'derlige, saa 'vi kun gjorde ringo Firt. ' Om Morgenen 
Onsd&g den 14d6 'August fik vi atter Is .  i Sigte,. Vi. iw 
da nar .  ' den 8Ode Breddegrad. Efterat . have loddet og 
traivlet her' OK. lmgere 0st lidt nordenfor 800 Bredde, gik. 
vi om Morgenen' deii l6de ind til'Sarsk0erne Ted Spids- 

. bergens hordyest-Kyst. 

. I  

. .  

. .  

. Sundet mellem Norskaerne er en god Ankerplads,. ' 

men Isflag dr& stsdig gjennem det med. dot s h r k e  Tid- 
vand, og Aftenell. for .vi koin Bind, havde . et stort ,Isflag 
brukket Kjettingeriie og taget 3 af de her liggende 5 Fangst-. 
fartrajei ined sig dd af Sundet. 'Der V R ~ '  stor' Fiskbrigdom, 
s+iledes at .  3 ,Baado nied 2 $land i '  hrer .i L0bot. af et. 
Dbin kunde fiske og' siikke 2200 Torsk. D e  havde blot. 
20 Minutters Udronjng ' og fiskede ' p k  '16 Farne Vand. 
Paa Grund. af Flueaat (Liinicin'er) halde .Pisken imidlertid 
lier, ligesom ved Beeren Eiland, eu' meget i&elingelig Smag, 

, der iinidlertid skal forsvinde, naar Fisken saltes og'klippes. 
. .  . .  

a .  . .  .. 

' ,  .Meden's .*(Vprriugen" 1x1 ved Norskraerno, hlev Bun- 
den skrubbet, og der indtoges en Del Ballast, hvortil ,der 
l ige ' i  Stranden i+as Anledning til a t  tage Sten, Skibet 

. .  
to determine ' the vviation of,'tlie compass. Then, 'standing 
north-onst, we steamed' on between the floes, which by this 
time were floating round the vessel, and in tlie bright 
sunshine, with their thousa.nd f i t a s t i c  shapes, do rded  a 
striking. ant1 beautiful sight.: I n  t$e afternoon we again 
got clear, of the ice, and. now taking LL more northerly 
course, had by the 10th, at 3 am:, reached. a point in lat 
77O 50'' .S. long. ,O0  9' W., where the depth was found to.. 
be 1640 fatlioliis, We now steered east,.'and on %he same' 
day,. .at 7 p.ni., .. sounded in 133% f&ioiqs. . A mw' dredge- 
rope having nienhwhile been spliced, and, otlier' trayling- 
gear l~repare'd, the apparatus was .sent down. It came 
.up next i,norniiig, .at about half-past . 9 o'clock, bringing 4 
rich'. freight of marine animals, a~nong \\.hich ivere a* few : 
fishes, but with the booni broken tiirongli the middle, .and 
'a big .stone, as much as a niii'..couid lift, enclosed in tlie' 
bag. In tlie 'afteruooii we ,sounded again, and. now found. 
the depth to be 1343 fathoms. T o  this sounding attaches 
special interest and' importance,. since the Swediqh Expe- 
dition despatched ' ivith , the "Sofia" .in ' 1868, ' under tho ' 

,direction o f  Nordenskiold anfi von Otter, found .a depth 
of 1360 fathom .-' only 7 fathoms more than I\+ nieas- 
ured here - at & pOint but two miles fa;-ther west of our 
station. The result of the .sounding, ,had been awaited with 
sonie .little excitement ifter recording the. two for'egoing 
depths, and tlie satisfaction i'elt at the very close agee-  
inent was accompanied by the assurance ,of the trustworth- 
iness distiiiguishing the deep-sea. soundings ' &ken on the 
Swedish Expedition, '.and of tlleir, great calue as adjuncts 
in working out. the object wliich tho Norwegian Expedition 
had been despatched to attain.. We .now explored fwtlier, 
in the direction of the Ice ,Sound, deterinined the slope bf 
'the bank towards th'e depths of the Arctic Oc&n,'and'theu 
stood nor.th &d nortli-west; But the weather k s  boister- 
ous - wind and.sea. - and. we made 'but little progr,ess.' 
On the niol*nihg 'of Wednesday the 14th of 'August we 
%?in caine in sight of ice,'.near the '80th p a r a e l '  .$ lat- 
itude. After sounding and trawling both at; this point and 
fa,rtlier east, a little to the north, of SOo, we' proceeded on 

.' the mbrning - of the 15th to the Norway Islands,. .on the 
north-western coast of Spitzbergep. . .  

' * ' In the .sound between thQ'*NorWLy Islands there is 
good anchorage. but floes kept drifting through i t  with the ' 

strong tidal cirrent, and tile * evening. before ,a large floe, 
af'ter .breaking &e cables, had ca.rried , 3 of the 5 fishing-. I 

wssels that , lay at  anchor liere .out of the. sound. Tho 
place abounded in fish; 3 boats - 2 men to each - could 

' ' catch and ' CUPC 'i,n twenty-four' hours 8 .  n.s many as 2200 cod, 
The ro~i.  out took only 20 iuinuites, and the .depth on the 
fisliiugiground clid not exceed 1.6. f:ithoms. The .fish, how- 
ever, like: those on the shores of Beeren 'Eiland, being in-. .' 
festod . with parasitic animals ( h m c i n p ) ,  Ikve. a ' aattiel, 
disagre(ydde taste; . but this they ais6 ,said to lose on' being 
salted. ,and dried. . ' a .  '. 

'Whilst' the " ~ ~ r i n g e n "  1aj at  anc~ior it &e worway 
Islands, her. bottom .\vas scrubbed, ' and extra b d a s t  taken . 
in, tlie Wemh supplying stones ' in plenty. ' . .  Tho ship 'had 

. .  
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got' too high on the water. wore especially her steriipart. var nenilig blevet noget let, 'paa Vandet, ' n a d g  trangte 
Agterenden .til a t  komme noget dybere: I Lprbet, af 'disse 
Dage Fjordes Exkursioner .til Landet indenfor Korskprerne. 

.Kl. .4 Fredag. EfteAiddag den IGde afgik' vi atter 
fra Xorskprerne, tog et Lodskud med' Temperatwrkkke . 
udenfor Hakluyt . Head, Spidsbergens 'Nordvestpynt: og sej- 
lede derpai  ' ned' igjennem ' SmeerenbeTi-Sundet,  ste en om 

. Amsterdam-Oen og Dansk-@en, 06 ud gjennem Syd-Gat, efter 
det af Beechey og Franklin i 1818 optagne Kart, hvorefter 
vi K1. 1 2'12 om Natteii aukrede i Magdalina Bay. indenfor 
Halvpren med Bcgavelsespladsen; B a d e  'i Smeerenberg og 
i MagdaIena:B,ay er Dalene fyldte med store Isbraeer, der gaar 

.lige i Spren,. og ,de fra 'disse lprsbrhkne Isstykker flyder'om 
i Sundene og Buherne.. K1. ' 9 om Aftenen .den 17de. lod- 
'.dede og trawlede vi i Magdalena Bay, i hvis inderste Del 
vi fandt den laveste Ternperatur i Slten i~a h i e  Expedi-. 
tionen,.nemlig - 2" C., .ved Bunden paa.G1 Fames  Dyb, 
medens Dyrelivet sammesteds var m c g t  rigt, ja sely Fiske 
kom op'*i .Trawlen. F ra  .Magdalena Bay. styrede vi mod 
Sydvest udenom .Prince Charles Foreland. 
vi 4 Lodskud og ,en. T r k l , ,  og den- 19de var vi oid.'Mor- 
genen i Isfjordens. Munding, hvor der loddedes. toges Tern- 
peraturrakke og trawledes. K1. ' 2i/2 Efterm. samme Dag 
i i k  Expeditionen. til Ahkers i Advent Bay .paa Is-Fjordens 
Sydside. ' Land& le r  gj0r 'en Undtagelse 'fra det ovenfor 
beskrevne Spidsbergenske Islandskab, idet Dalene her er 
fri f o r ' l s b r ~ e r :  J e g ,  gik strax igaqg .med at optage et 
Kart over denne ' af Spidsbergensfarere Iueget besprgte Bugt, 
og medens en Del af Medlemmerne qar paa en Udflugt op 
i Landet, arbFjde.de jeg. liermed, assisteret af Professor, 
Mohn, der maalte Grundlinie, enkelte Horizontalvinkler og 
3olhprjder til Ijolhprjde- 'og Tidsbestemmelse, saint Skibsfprrer 
Grieg, .der .udfprrte' Lodninger. 'Selv ;maalte jeg de fleste 
Horizontalvinkler, tog' Azimutbestemnielsen! . Lodskud og 

' tegpede' Iiartet.. .Da de til Kartets . .  Konstruktion nprdven- 
dige Observationer .var udf0rte, lettede r i  den. 22de om 
Aftenen, tog en Trawl. i Mundihgen af, Bugten! og styrede 
ud af Isfjorden; Dkt var Meninken den naeste Dag ab 
anlprbe Bell-Sund;. meu det blev tyk Taage og Kursen sat-. 
tes da hjem mod. Norge. El,. 12; om Natten 'mellem den . 
23de og '24de .August ,toges sidste Lodskud: og Temperatur- 
rtekke, o i  ' Mandag Middag' den 2Gde. August ankredes . i . 
Tromspr, h ~ o r '  vi strax gik i Gang med a t  fjlde Kul og. 
rengjprre Kjedlen.' Vi Lavde 'da 'v.zret .under Damp uaf- 
brudt i 30 I)0gn, idet, vi ikke slukkede .af under Oplioldet 

. i Advent Bay' paa 'Grund: af den lave:Temper+tur, der 
gjorde Opvarmning af Arbejdsrummet nprdvendigt. 

Den 18de tog '  

. B1. 2 bm Morgenen den 29de August afgik vi fra TroinsPr 
og ankom Kl. 101/4.Form. den 4de September til Bergen. 

Durini our stay here excursions wl.e  made. to tlie maiIi- 
land. ' 

On .Friday tlie lGtli, a t  1 o'clock in' the afternoon,. 
.we again left the Norway 1sla;ids; 'took n souii'ding, along 
with a serial temperature. off Hakluyt Head, the nortli- 

' western Bxtreinity bf  Spitzbirgeai., and then ' steaiiied on 
througli ., Smeerenberg Sound. east of Ainsterdani 'Island . 
and Danish Island, and out thxough South Gat, steering 
by' t h r -  chart Beecliej and Franklin .constructed in 11818, . 
after *which. we proceeded to Magdaleiia Bay, yhere the 
ship dropped her'  anchor, a t  12.39 ,a.m.? east ' of the pen- 
insula with tlie . burial-gpbund. Both at  Sineerenberg and 
Magdalena Bz$ the valleys . are filled. up' .with ' glaciers,. 
projecting into the sea; and fragments 'of dislocated. ic;? 

Ad 9 o'clock on 
the evening .of the 17th we sounded and, trayled in Rlagda- 
lena. Bay, where, in its inner prt ,  was. found the lowest' . 
temperature, registered on the Expedition. viz. - 2O C.. a t  

'This spot .\Cas character- 
ised b j  a. rich variety 'of anilnal life, - 'nay evcn fishes 
'came u p  in the trawl; Fro& Magda1er;a Bay '.\\.e steered 
soutli-west, rounding Prince Charles Poieland: . On. the 
18th we took 4 soundings and a cast of the trawl. hiitl. 

I '  .OU tlie mornink of the l,9tli' liad 'reached the er&aiic(; to ' 

Ice Sound,. n.hei:e we sounded. took sepia1 temperatures, aiid 
trawled. At '  lialf-past two.. on the afternoon of tlie sanie 
day, tlie Expedition anchored ill Advent Bay on the south 
shore of ' the  Ice Sound: The land here fQiiiis 'an excep- 
tion.' to the icj' region ' of Spitzbergeii described above. no 
ilaciers encumbering the vallies. I iminediately .prepared 
to draw'up a chart of this'bayt3'! so much visited ,by sealing 
and fishing vessels, and while part of the Scientific Sta.fl were 
a m y  on a? excursion into the country, conti~iued this kork, 
with assistance. from Professor Molin. ~vho meashTed 'tlie 
base, some of' the hori,zontal angles and . nltitudes' for 
determining latitude and 'time, and from Captsiji Grieg, id10 
took .soundings; Most of the horizontal angles I !iieasured 
myself; I. made, too, ,azimuth observations; took soundings,: 
and drew the chart. . After i l l  tlie observations required 
for the constructi.on .of the chart liad been iaken, we 
weikhed suchor? on the e+enin'g of the 22nd: took a cast 
of the traiv'l a t  'the entrauce * to  the. bny! aiid steered ' out 
of Ice Sound. Our intention had been oil, the 'follow- 

"ing day to touch at  Bell-Sound; but a thick fog coniiiig 
At midnight on. .  the 

23rd of August the last sounding a d  serin€ tempera- 
ture were'taken, and 011 Monday 'tlie 26th: about 12 o'clock 

. a t  boon,. the Expedition. reached Tromso, wh&e 'we at  once 
'commenced .taking. in water and cleaning the boilers. .The 
vessel had ,been under steam for ' 36 :successire days; the 
engine-fires having been. kept' burning during our' stay at 
Advent Bay, in ,order to lieat the work-rooi!is, wliicli tlie 
low temperature prevailing i i  that localitj. rendered ne- 
cessary. . '  

. * On the 89th of August, at 2. o'clock in the morning, 
the. Expedition left Tromspr, and on the forenoon . of .the, 

' 

.float about ' in the 'sounds and 'bays. 

. a bottom-depth of 61 fathoms. 

. .  

, on, we ' stood direct for Norway. 
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livol' D'Hrr. Danielssen, Friele, Torn0e' ~g Schiertz de ba.r- 
kerede. ).Den. iiu overflodige Del nfBesstnjngen afmdnstre- ' 
des .og endel. nf de Skibet tilhrarende Sager bragtes ombQrd, 
ligesoin Lasiregods afleveredes til Bergelis Vserft.. L0rdag 

' Morgei den 7de afgik vi fra Bergeii og ankom K1. 4.Efter- 
rniddag den 9de til. Kiistiania, hvor D'Hrr. Mohn, Sais . .  og 
Scllinelck gik ilnnd. Nss te  -Dags Widdag' den lode Sep- 
teiriber :tfgik j e g  incd Skibet til Horten, hvor 1)esarinerin- 
g'en strai pinbepyndtes. Den 2i)de' var all(; ' Sager. bragt 
ilaud 08 Skibet klart .til Afleiering in&l Uiidtagqlse nf  Don- 
keykjedlen, ..del: skulde ' tages ombord i Bergen. K1. 51/4 
Por1nidda.g den' 2 lde. gik .:'.Vclringen'' 'frn Horten og snltoni 

' 

. .  . til Bergen ddii 23'de. ' 
a .  

. '  . .  
. .  , D .  

. .  

Del. yar'i '1878 ialt tltget 1.17 Ldskud ,  57 Tempe- 
raturr:r?kker,, 15 ' Skraher og 24 Trawler. saint, foruden *dt? * 
magnetiske ' Obsewitioner i &a~icl ved Haiumerfest og Vard0, ' 
tillige G fuldst~ndige 'Misvisningso,si?rvatioiicr b'aa $@en! 
hvilke p a  G y i t l  af Observatioiisstcdc?l.nes gc?ogidislte Be- . 
ljggenlied er nf megen Tnteresst?. 

. ,  

'4th .of Sq&mberl at half-past ten .o'clock, \ve :u.rived a t  
Bergen, wliere . 111.. Danielsseii: .Mr. Fricle, Mr. Tornple, 

' and Mr. Schiertz. disembarked. , Part of the crew, viz. 
tlie now. superfluous ' hands, were. .paid off, divers * effects 
belonging to the ship brought. on boaTd, actl. borrowed . ' 
gear 1-eturned to the Bergen Navy Yard. On tlie ni.orn- 
ing of Satt&sy the  7th of Sept+iiber we left ,  Bergen. 
and. on tlie 9tl1, at 1 o'clock in the .aftornoon, re'nchd 
Christiania,. where Pl;ofessors Mohn and Sars and MY. 

. Sclimelck .went :idlore. A t  noon on the following da.y 
I took the vessel to  Hor$e,en.. .By the 2Oth, tlle ship I d  
been cleared. of everything bdongiiig to tlie ,Expullition 
and got  reat~y for her 6wners. On tile 21st, at a. qu?.rter 
ilast . five in the 'morhing, the ' (  L'ygringeii" left' Horten, , 
and asriv$ at Bergen on tl!e 23rd. 

. On the third 'cruise . of the Expedition, , i n  1878, . 
there were taken in all 117..soundings, 57 sel*ial temper- 
atures, 15 linuls of the dredge! and 24 casts of' the tra\\:I. * 

togetlier ' - cxcluii,ve of tlio, iuagnetical obseivatioiis 011 

shore at Hainmerfost and T & l 0  - with 6, complete ob- 
,ser\.;ltions at sea 'for datoqnining tho' variation' of the coin- 
: pass, .wI!ich, from tlic 'geograpbica1,position of tlir .obser&ig- 
points possess .very : cons;dcrable interest. 

. .  

. .  

' 
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. Sum; soin Expeditionen liar kostet ca. '249,000 Kroner. 
Heri Aedregnes ikke de' Summer? soin Storthinget siden . 

F O ~  t ~ i e  equipment a n i  current expenses of the EX- 

pedition the Storthing has granted tlie followjrig sums : -:' 

1878 .hvert Any 11e.r bevilget til. Bearbejdelse af det ind- 1 

In '1875 . . . . . ' .  . , Spd. 20,000 ' .Kr. 80,00(). 
'In 1876 .'. . . . . ' .  -. ' 14,.ioo ' ; -- 58,000. 

- 28,327. = - 113,$08. I n  1877 , . . . . . ' 
Tota.1 . . , Spd. 62,827'' = ' Rr. 251.3C!8. 

. . . - .. . -. . . . . .  . . . .  I 

. : .  
After deducting the proceeds arising from the sale 

This 
of apparatus, cordngc. &c., prwided for, tlic. Expedition. tlw . 
nett amount expended Wili b~ about Kr: 249,000. 
does not iuclude the annunl ~ r n n t s  iiiade by the Stortliing 
since 1879 for working up tli; materials collected and 
publishing the present Report: 
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1 x 1  cl h o 1 <I- 

Skibet. Dtxkket. Indhivningsmaskinen. Mellemdek. Pendelregu- 
lator. 

LO&&. Rorlod. Baillie Naskine. Lodline. Accumulator. Vand- 
hentere. Forberedelser til Lodning. Drekrulle. ManEivre med 
Fartojet. Lodning med Rarlod. Bestemmclse af Dybden. Lod- 
ning med Bdllie - Maskine. Lodlinens Ophaling. Loddernes 
Udl~bshastigheder. Varighed af Lodskud. I Tempernturrrekker. 
Lodskud-Tabel. 

.Bundskrabiiivg. Skrabo. Otter-Trawl. Bom-Trawl. Forberedelser til 
Skrabning. Mangvrer ved Skrabning og Trawling. Skrabens 
og Trawlens Ombordbringelse og T~imning. Varigheden af en 
Bundskrabning. 

Nauigering. Dcviationsbestemmelser. Vandlog. Astropomiske Ob- 
servationer. Kronoinetrene. Npjagtigheden af Bestemmelsen af 
paawrende Plads. 

Som n w n t  i min Afliandling om Nordhavs-Expedi- 
tionens Oprindelse og Rejser blev det, da Expeditionens 
Ivarksa?ttelse var besluttet, overdraget mig a t  anskde  de 
til Udfprrelse af . de forskjellige Slags Iagttagolser og andre 
Arbejder nprdvondige Apparater. Under min Rejse tile 
England i 1875 anskaffedes saaledes flere Apparater og 
Instrumenter efter de fra tidligere Expeditioner anerkjendte 
Modeller. I Lprbet af Tinteren 1875-76 udfdrtes de 0v- 
rige Appirater og andre Sager ved norske Verksteder efter 
de af mig opgivne Tegninger og Betingelser, ligesom jeg 
organiserede og jevnlig u d t ~ r t e  Apparaternes Anvendelse 
ombord. 

Til ' Grund for don fprlgende Afhandling, hvis Indhold 
er, angivet ovenfor, er lagt de udfprrlige Rapporter om Ap- 

Den norske Nordhavserpedition. C .  Wille : Appnratenle OR deres Brng. 

The Apparatus, and How Used; 

c ont Q X X t  13. 

The Ship. - The Deck. -- The Donkey-engine. - The Orlo'p- 
deck. - The Pendulu~n~governor. 

Deep-sea Sotmdiii!/. - The T u l d e a d  - Baillie's JIachine. - The Som~d- 
ing-line. - The Accumulators. - The Water-bottle. - Preparations 
for Sounding. - The Deck-reel. 2 Handling the Ship. - Sound- 
ing with the Tube-lead. - Determining the Depth. - Sounding 
with the Baillie Machine. - Hauling in the Line. - Velocity 

. of the Sounding-lead. - Duration of a Sounding. - Serial 
Tenippturea.' - Table of Soundings. 

Deep-sea D9vdgbg. - The Dredge. - The Otter-trawl. - The Beam - 
trawl. - Preparations f t r  Dredging. - Handling the Ship. - 
Getting over and emptying of Dredge and Trawl. - Duration 
of 8 Dredging. 

A'avigatiirg the Ship. - Determining Deviation. - The Water-log. - 
Astronomical Observations. - The Chronometers. - Ship's Po- 
sition, with what accuracy determined. 

The Government haying resolved to despatch a Scientific 
Expedition to' the Xorthern Seas, I undertook,' as already 
stated in my account of tho origin and cruises of the Eor- 
wegian Xorth-Atlantic Expedition, a t  the instance of the 
Directors of the Geographical Survey, to procure the various 
instruments and appliances wherewith i t  would have to be 
furnished. Several of these. tested and approved by the 
experience of foriuer Expeditions, I had constructed in 
England, from models, when visiting that country in 1878. 
The remaining apparatus, together with all minor imple- 1 

ments requisite for the equipuent of the vessel, were made. 
at Norwegian workshops, in the winter of 1875. myself 
fusnishing the designs, m d  stipulating the conditions on 
which the work was supplied. Moreover, on the captain 
devolved the duty of placing and arranging the apparatus, 
and, as a general rule, of superintending their use on board. 

This descriptive oxposition, the contents of which have 
been given above, is in the main an abstract of the special 

* 

1 '  
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paraterne og deres Brug, som jeg navnlig i 1876 men og- 
saa de fprlgende Aar indsendte tilDirektionen for den geo- 
grafiske Opmaaling. Fremstillingen er imidlertid blevcn 
for en Del omarbejdet og udvidet, hvad der navnlig gjael- 
der Kapitlet om Navigationen. Efter Professor Mohns 
0nske er ogsaa medtaget de af ham, tildels til andre 0je- 
med, gjorte Studier over Loddernes Udbbshastighecier, over 
Varigheden af Lodninger og Skrabninger, over Vandloggens 
Theori og over Kronometrenes Gang, hvis Resultater &de 
sin naturlige Plads i denne Afiandling. Professor Mohn 
har ligeledes ydet vardifulde Bidrag til Udarbejdelsen af 
de denne Afhandling ledsagende Tegninger. 

Skibet, 
Det  til Expeditionen lejede Dampskib, -‘V‘oringen,”l 

var bygget. af Trze, og var 3jm (140 ‘n. F.) mellem Per- 
pendiculaereme, 7m n. F.) bredt, stak 4” (13 n. F.) 
agter og maalte Brutto 344 Tons. Maskinen var paa 55 
nominelle Hestekraefter og .gav,. med et  Kulforbrug af 2 
Tmder  i Timen, Skibet e n F a r t  af 71/2 til 8 Knob i roligt 
Vejr. Besatningen bestod af Chef, 2 Officierer, ,2 & 3 Styr- 
m a d ,  1 Baadsmand, 1 Tommermand: 8 helbefarne og 8 
halvbefarne Matroser, 2 Maskinister, 6 Fyrbprdere,. 1 Messe- 
kok, 1 Skibskok og 1 Tjener. 

.‘Voringen” viste sig at vaere e t  ussdvanlig godt Ss 
skib, og afgav i alle Dele tilstraekkelig Plads, uden at der 
dog kunde siges at vare Rum tilovers. Under Expedi- 
tionerne var det, som Fig. 1 viser, foruden med de dmin- 
delige Stag- og Gdelsejl, tillige rigget med Topsejl paa 
begge Master. Stzengerne, der det forste Aar (1876) vare 
ganske korte, forlzengedes, saavelsom Topsejlene, 0.% ( 
Fod) i 1877 for at s k d e  stc;rrre Sejlareal, men dette v a r  allige- 
vel for lidet til under almindelige Omstzendigheder at bruges 
dene. Heldigvis indtraf der intet saadant Uheld ved Ma- 
skinen, at Expeditionen x-ar henvist udelukkende til Sejlenes 
Brug. De gjorde imidlertid ofte god Nytte saavel ved 
Manplvrer som til at hjelpe paa Farten. Ved Skibets Ud- 
rustning var forevrigt ikke gjort Regning. paa dets Egen- 
skaber under Sejl. Kulboxerne (Fig. 4 k) vare udvidede 
med en Del af L-mterummet under Mellemdakket, saa at 
de rummede indtil 1400 Tplnder, en Forsyning, der va r  
fuldt tilstrekkelig for den lsngste Tid, som, Expeditionen 
holdt Seren. ‘ 

Fig. 2 i Forbindelse med’Fig. 1 viser de forskjellige 
Apparaters Plads paa det merste Dek.  Midten af dette 
indtages af en Ovefbygning eller Hytte, h v i s l h k  er frem- 

Opkaldt efter V~ringfoesen i Hardanger. 

Reports on the Apparatus and how to work them, drawn up 
by the author for the Directors of the Geographical Survey, 
chiefly in. 1876, but also in the two following years. Mean- 
while, the subject-matter has been carefully revised, and in 
part expanded, more particularly as regards the section 
that treats of navigating the ship. At the suggestion of 
Professor Mohn, Director of the Meteorological Institute, 
I have incorporated divers investigations, instituted by him 
partly for other purposes, on the velocity of the s o u n b g -  
lead, the duration of soundings and dredgings, the theory 
of the water-log, and the rates of the chronometers, the 
results of which may be given an appropriate place in this 
division of the General Report. Furthermore, for not a 
few of. the illustrations I am wholly, or in part, indebted 
to the pencil of Professor Mohn. 

The Ship. 
The S. S. “Vprringen,”1 the vessel selected for the 

Expedition, was built of wood, had a length of 144 feet 
between the perpendiculars, as1/, feet beam, and measured 
344 tons gross weight. Her  engines were‘ of 55 horsp power, 
nominal, and propelled her in calm weather a t  the rate of 
from 71/2 to 8 knots an hour, with a consumption of 430 
pounds of coal. The ship’s complement consisted of the 
.captain, 2 chief officers, 2 mates (on the last cruise there 
was a third mate), the boatswain, the carpenter, 8 able 
and 8 ordinary seamen, 2 engineers, 6 firemen, a steward, 
the ship’s cook, and one servant. 

The *Toringen” proved an excellent sea-boat, and 
afforded sufficieit accomodation, though i t  cannot be said 
there was room to spare. She carried on the three cruises 
of the Expedition (see Frontispiece), exclusive of the usual 
fore-and-aft sails, a top-sail on either mast. The top- 
masts, which were rather short, I had lengthened a’ foot 
and a half for the second cruise, in 1877, as also the 
top-sails, to giv.e greater spread of canvas; but this was 
still insufficient for working the ship under al1,plain sail. 
Fortunately, no such accident occurred to the engine 0.r 

the screw as would have left the sails our only resource. 
Yet  they often stood us in good stead, no less in handling 
the ship than to inctease her speed. Fo r  the rest, the 
qualities of the :‘V$ringen’’ as a sailini-vessel had not been 
taken into account when equipping her for the Expedition. 
The dimensions of the coal-bunkers (Fig. 4‘k) were in- 
creased, by encroaching on the hold below the orlop-deck, 
to admit, .if necessary, of stowing about 150 tons, a supply 
amply sufficient for the longest cruise the Expedition would 
undertake. 4 I 

Figs. 1 and 2 show together the general arrangement 
of the apparatus on the upper deck. The middle portion 
of the latter was occupied by a roundhouse, of which 

Named after the W@ringfos,” a celebrated waterfall in Hardanger. 
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stillet i Fig. 2 og Indredning under Lae i Fig. 3. Agten- 
for Fokkemasten stod en almindelig butnpwinch (Fig. 2 o), 
der red Hjaelp af en Kjettingkabellaring kunge benyttes til 
Ankerhivning. Forrenfor Hytten om Styrhord var opslaaet 
af Planker en Binge (b)  med 2 hfdelinger, der tilsammen 
rummede indtil 6000 Favne Skrabetoug, og i denne laa Tou- 
get klart og luftigt. Paa Fordsekket var ligeledes i 1877 
og 1878 anbragt 4 Fulcmzetter, der med Rapperter og an- 
det Tilbehgr velvillig blev udlaant til Expeditionen fra Ber- 
gens Vaerft. 

. Paa Hwen var anbragt en afSkibets'Baade omStyr- 
bord og udenfor denne hang i Daviderne en Skjskte. Om 
Bagbord stod Expeditionens store Livbaad, 8.% (27 Fod) 
lang, 2."3 (7 Fod) bred 09 1."'3 (4 Fod) hOj i Stevnene. 
Midskibs i Forkant stod StatiGet med Balancebordet til 
Fox--Oirkelen (f) og agtenfor Skylightet til Spisesalonen (s) 
stod Standardkompasset (c) og S'tyreuppcmatet (r). . Rathjulet 
bevsgede med Drev den lavere liggende Ratstamme, og i 
Tandkronen om denne laa Bugten af Kjettingen, der gik 
gjennem almindelige Skildpadder forst ud i Borde, derefter 
langs Hyttetaget, saa ned paa Agterhkket  og agterover 
langs dette, og endelig gjennem Skildpadder i Borde agterud 
og paa Rorpinden, der viste agterover. Paa Grund af 
denne lange Ledning virkede Apparatet langsomt. I 1876 
var Kjettingen smekrere og virkede agterud med dobbelt 
Part paa Rorpinden, i hvis Ende der var tilsvarende Blokke. 
Den blev let slak og var tilbojelig til at komme i Uorden. 
I 1877 anbragtes en svaerere Kjetting, der virkede direkte 
paa Rorpinden, hvorved de nzevnte Ulemper havedes. Det  
blev aldrig nodvendigt at ty tilvarerattet agter (q). Lige 
e n f o r  Styreapparatet blev i 1877 opsat e t  B&&hus (h). 
Paa begge Sider af Hyttedskket og i Agterkant af samme 
var udbygget Lodebrow 3."l (10 Fod) lange og 1."9 (6 Fod) 
brede (Fig. 2, 1, Fig. 14 og 21), , forsynede med Jernrsk-  
verk og s t~ t t ede  med Strsebere mod Skibssiden. I Agter: 
kant af Hytten og paa begge Sider af midtskibs var an- 
bra@, "antifriction" Foodblokke (Fig. 2 a, Fig. 14 og 21), 
der vare hukede i langeOjebolte, som l0b ned 1angsAgter- 
kanten af Hytten 06 gjennem Daeksbjelken. 

Paa Agterhkket strax agtenfor Stormasten stod In& 
hivningsmaskinen -(Fig. 2 i og Fig. 5). Den var leveret 
fra Nylands mekaniske Verksted i Christiania. Den dob- 
belte vertikalt staaende H~jtryksniaskine paa 8 Hestes Kraft 
drev rundt en under s a m e  langskibs liggende Axel, der 
forrenfor og agteafor Krumtapperne va r  forsynet med to 
Skruer uden Ende. Disse greb i Tandhjul (Diameter 0."47 
=. 1 Fod 6 Tom), der havde svaere horizontalt og tver- 
skibs liggende &der, 2.m37 (7 Fod 61/p Tom.) lange, og 
paa ru'okkerne af disse udenfor Lagerne i Ramverket var 
Tapperne indsmergede og faestede med m e r .  Tapperne 
om Styrbord, der brugtes til Indhjvningen af Skrabetouget. 

Fig. 2 represents the roof and Fig. 3 the interior fittings. 
Abaft the foremast was a Steatit-winch (Fig. 2 v), which, 
when connected with a clirlin-messenger, would serve for 
heaving the anchor. I n  front of the roundhouse, on the 
starboard side, had been fitted up a spacious and well- 

. ventilated Locker (b), with two compartments, affording room 
for stowing away 6000 fathoms of Dredge-rqe, ready for 
immediate use. On the forecastle had been mounted, for 
the cruises in 1877 and 1878, 4 howitzers, kindly lent to 
the Expedition, along with the carriages &c., from the 
Royal Dockyard at Bergen. 

The roof of the 'roundhouse, on the starboard side, 
supported one of the ship's Boats, alongside of which, suspen- 
ded on davits, hung a small skiff. On the port side was 
placed the lifeboat of the Expedition, 28 feet long, 7 feet 
beam, and 4 feet deep in the stems. In  the forepart, 
amidships, stood the foot of the balance-board for theFox- 
circle d f ] ,  and abaft the mess-room skylight (s) were the 
Standard-compass (c) and the Stewing-u-pl)uratus (r). By 
means of cogwheels, the motion of the steering wheel was  
transmitted to the barrel; and round the latter, over a 
toothed wheel, lay the bight of the chain, which, on being 
rove through cheek-blocks in the ship's side, was carried 
along the roof of the roundhouse down along the after-deck, 
and then, through cheek-blocks in the ship's side, right aft 
on to the tiller. With so long a lead, the working OS the 
apparatus proved somewhat slow. On the first cruise, in 
1876, the chain had been of smaller size, h d  iove double 
on the tiller, through corresponding blocks at the end; 
hence it easily got slack, and was apt to kink. In 1877, 
theretore, we substituted a stouter chain, which led singly to 
the tiller, and were thus able to remedy the defect. 
On no occasion had we, however, been compelled to have 
recourse to the spare wheel aft (q). Immediately abaft 
the steering-apparatus, was a small deckAhouse (h), .put 
up in 1877, containing the log-slate, charts, &c. From 
both sides of the roof of the roundhouse, and from its 
after extremity, projected Somding-bridges, 10 feet long by 
6 feet wide (Fig. 2 E and Figs. 14, 21), with an iron rail- 
ing, and supported by stays against the ship's ,side. A t  
the after end, and on both sides, of the roundhouse. there 
were antifriction BZocks (Fig. 2 a, and Figs. 14 and 21), 
hooked to long eye-bolts extending down along the after- 
bulkhead of the roundhouse and thence through the nearest 
deck-beam. . 

On the After-deck, immediately abaft tho mainmast, 
. was placed the the Donkey-engine for hoisting the dredging 
and sounding gear (Figs. 2 i and 5), made at t h e . 3 ~ -  
land Works, Christiania. This double-cylinder, high-pressure, 
vertical engine, of eight horse-power nominal, imparted a 
rotary motion to a shaft extending fore and aft beneath 
it, and provided'with a pair of endless scre;vs, one before 
and one behind the cranks. These screws bit into cog- 
wheels (diameter I foot 6L/2 inches), fixed on stout hori- 
zontal shafts, 7 feet 91/2 inches long, lying athwartships; 
and to the ends of these shafts, which projected beyond the 
bearings on the frame, were fixed the drums, firmly secured 



var 0 . m 4 l  (1 Fod 4 Toni.) lange og 0."42 ( 1  Fod 4 Tom.) 
i Diameter. Tapperne om Bagbord, der brugtes til Ind- 
hivning af Lodlinen, vare 0 . m 4 1  lange og 0."'73 (2 Fod 
4 Tom.) i Diameter. AlIe 4 Tapper liavde 3 Furer ellcr 
Rifler. Afstanden inelleni forreste og agterste Tap1)ecentrcr 
var 1.m14 (3 E'od 7.6 Tom.). Tapperne blev sanledes drevne 
saintidig rundt ined lige Hastighed og samine Yej. Na-  
skinen viste sig szrdeles liensigtsmsssig, idet den arbejdedc 
siltltert og kraftigt, kunde b a d e  hale og fire, uden a t  man 
bellfivedo a t  skifte Linen pas Tapperne, og man unclgik 

by keys. The drums on the starboard side, for linuling 
in the dredge-rope. had a length of 1 foot 4'/& inches, aud 

' 1  mere 1 foot 41/2 inches in diameter; those on the port !/ side, for bringing in the sotintling-line, had a length of 1 
' foot inches, with n diameter of 2 feet 4'/, inches. The 
I 4.druins liad each of them 5 flutes, or grooves. Between 

I' the foremost and liindn~ost pkir of drums, nieasured from 
I centre to centre, the distance was 3 feet g5/1(; inches. Hence 

' 
it is obvious, that tlie h u m s  would revolve simultaneously, 
with equal velocity and in the sanie direction. The donkey- 

Fig. 5. 

(183 
.bard 

Meter) afLodlinen i 3 Minuter, 06 de smaa om Styr- 
100 Favne af' Skrabetouget i 6 B 7 Minutor. 

' tlie line without having to shift it 011 the drums, and there 
was no surging, wliicli cannot be avoided when the drum is con- 

!, cave. The large driims on the port side delivered 100 fath- ' 
onis of sounding-line in 3 minutes. and the s l n d  ones on the (I starboard side, 100 fatlioins of dredge-rope in G or 7 minutes. 

1 ;  I Begyndelsen blev den brugto Damp fra H0.jtryks- i On the first cruise, the waste steam escaped through - -  - 

cylinderne ledet i en Slange over Dackket og ud over Skibs- 

jevnlig blastcAs ind over Dzkket og generede, sattes et  

a hose on deck over the starboard side of the vessel; but 

inconvenience of those on drck, the following year a copper 
siden om Styrbord. L)a Dampen ved dette Arrangement 

Kobberror som Dainpsko~sten ret  op bag Stormasten: hvor- 
ved don nmnte  Ulempe ha~edes .  

being with this arranFeinent, frequently blolvn back, to the 

steam-pipe was put up abaft tlie inainmast to get rid of 1' the nuisance. 
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Ved Siden af agterste Luge var anbragt om Bagbord 
en Rulle (Fig 2 d! Fig. 13 og 14), paa hvilken der kunde 
oprulles indtil 3000 F a m e  (5500m) Lodline. I, 1876 havde 
vi en Reserve-Rulle om Styrbord, men denne blev aldrig 
benyttet. 

I Fig. 2 er forresten n Nedgangskapper, o Skylighter, 
m Maskin-Skylightet, h Lufthat, w Waterclosets. 

Fig. 3 v i sa  Apteringen af Rwmwd i Hytten. gg 
ere Gange paa begge Sider, s Spisesalong, k Kabys, I, 1 .1  . . . 
Sovelugarer, n Kedgang til Mellemd&ket, p Sterrids, m 
Maskin-Skyligbtet, b Kjedlen. 

Baade forrenfor og agtenfor Maskinen blev lagt .Me& 
lerndce7c. A er Ar- 
bejdssalonen, der indtager Skibets hele Bredde. Den v(tr 
i 1876 noget mindre, idet Forskuddet stod 0.m6 (2 Fod) 
langere agter og der var her saavelsom i Lugareme med 
Hensyn til Maling og Udstyr anvendt .den starste Spar- 
sommelighed. Midt under Skylightet, der var anbragt i 
Skibets Storluge, stod Zoologernes Bord. Meteorologen 
havde sit Bord om Bagbord og Kemikeren sit om Styr- 
bord. I Figuren betegner c om Bagbord Kronometerskabets 
Plads. Midskibs paa Forskuddet hang S~barometret. 1,l. 1. . . 
ere Sovelugarer, 3 foran og 3 agqenfor Maskinen. Fra 
Carljohansvarns Verft erholdtes udlaant Chiffonierer, Vaske- 
vandstole, Feltstole samt fornodent Kojetaj til Lugarer og 

,Mandskab, men Rammek~jerne i Lugarerpe blev senere paa 
Turen ombyttede med Slingreksjer af Tra, som Tommer- 
manden forarbejdede. Erfaringen fra det forste Bar viste, 
at d& var nodvendigt at anvende noget mere Bekostning 
paa Iudredningen, navnlig med Hensyn til Lys og Luft. 
Kemikerens Arbejde generede ofte de svrige Herrer, lige- 
som Skibslugten var en stor Plage, naar Vejret ikke tillod 
Luftning gjennem Slqlightet. Til 1877 Bars To& blev 
der derfor gjort flere Forbedringer. Forskuddet i Arbe.jds- 
salonen flyttedes 0.”6 (2 Fod) langere forefter. Om Styr- 
bord indrettedes paa Banjeqne (23) sarskilt Laboratorium 
(L) for Kemikerne, med Indgangsdsr fra Salonen. Denne 
blev ordentlig malet med lysgrsn Farve 08 Gulvet blev 
taettet og trukket med Voxdug. Langs Forskuddet opsattes 
en Luftrende (h) af 0 . 1 ~  (I Kvadratfods) Trersnit, der 
ledede frisk Luft ned i Salonen (Fig, 2 h og Lufthatten, 
Pig. 1, der kunde vendes mod Vinden). Den slette Luft 
fortes ud gjennem et Blih-sr, der fra Gangen, udenfor Lu- 
garerne gik over Kjedlen (b)  og op forrenfor Skorstenen. 
Skuddet paa’ Forknnt af Dampkjedlen (b)  blev gjort dob- 
belt og deh i Mellemrummek staaende varme Luft givet 
Aflsb paa lignende Maade. Lugarerne agterud havde og- 
saa en lignende Ventilationsindretning. Samtlige Lugarer 
og Banjeime, ~ V O T  Folkene laa i Hsngeksjer, havde Ven- 
tiler i Skibssiden, saaledes som man ser af Fig. 4 og Fig. 1. 
Lugarerne bleve tr’ukne rned hvidt Tapetpapir og Gulret 
kladt med Voxdug. De yare meget rummelige og tsrre, 
men varnie, naar der var Fyr paaKjedlen og noget marke. 
Varmeledningen, som det fprrste Aar kun bestod af e t  Jeim- 
rOrl der Tar ledet gjennem de forskjellige Rum, blev for- 
synet med Aftapningskraner og sarskilte Dampovne af Kob- 

Apteringen af dette er vist i Fig. 4. 

’ Alongside the aftermost hatchway, on .the port side, 
was placed a large, strong reel (Fig. 2 d,  and Figs. 13, 
14), which held 3000 fathoms of sounding-line. In 1876, 
we had a s p r e  reel on the starboard side; but i t  was 
never used. 

Explanation of Fig. 2 : - 72 companion hatchways ; 
o skylights ; m skylight over engine-room ; h ventilator ; 
w waterclosets. 

Fig. 3 shows the arrangement of the Deck below the 
Rounkhouse:  - gg passages on both sides of the ship‘; 
s messroom ; lc cooking-range ; E .  1, l .  . . cabins ; n companion- 
ladder to orlop-deck; p pantry ; ‘m skylight over engine- 
room; b boiler. 

’ An Orlop-deck, fitted up as shown inFig. 4, had been 
laid fore and aft from the engine. The common mork-room, 
A, occupies the whole breadth of the ship.. The first year of 
the Expedition it was a trifle smaller, the foremost bulk- 
head being 2 feet farther aft. Amidships, under the large 
skylight, for ivhich an opening had been cut in the main- 
hatch, was placed the zoologists’ table; another, that of, our 
meteorologist, stood on the port side; and on the starboard 
side a third, for the chemicd work done on board. In  Fig. 
4 c, on the port side, is shown the case for the chronometcks. 

‘Amidships, from the foremost bulkhead, was suspended the 
maxine .barometer In the same figure I, 1 , l . .  . are a‘ row of ca- 
bin&, 3 on either side of the engine, fore ‘md aft. Prom the 
Royal Docliyard of CFljohansvarn the Expedition procured 
cabin. furniture, such as chests of drawers, mashing-stands, 
camp-stools, &c., and the necessary bedding both for the cabins 
and the sailors’ hammocks; but in place of the canvas berths 
we afterwards substituted wooden swinging-berths, made on 
board by the carpenter. The experience of the first year*s 
cruise, showed some additional outlay for remedying defects 
in the general arrangements below deck, in particular those 
connected with light and ventilation, to be highly desirable. 
TJnsavoury smells emitted during the chemical work, would 
hang about the room, and the foul air from the bilge proved 
a great nuisance in weather that did not admit of ventilating 
through the skylight, Divers improvements were accord- 
ingly effected before commencing the cruise in 1877. W e  
had the dimensions of the work-room increased, by moving 
the foremost bulkhead 2 feet farther forward. On the 
starboard side of the orlop-deck (B), a separate laboratory 

. (i), opening into the work-room, was fitted up for the che- 
mical work to  be done on board. The work-room got a 
good coating of liglit-green paint; and after filling up the 
chinks, the floor was covered with oil-cloth. Along the 
foremost bulkhead we put up a ventiduct (h), 1 foot 
square, .down which an uninterrupted current of fresh 
air found ita way into the work-room (Fig. 2 h;  Fig. 1 re-. 
presents the moveable top of the ventilator, which could 
be turned in any direction to catch the wind). To get 
rid of the vitiated air, a tin pipe was laid along the roof 
of the passage extending past the cabins, being carried 
thence over the boiler (b), and up the front of the fun- 
nel. Moreover, there being now a double bulkhead afore 
the boiler (b),  like provision was made for , the  escape of 



ber i hvert Rum. I Fig. 4 er endvidere S, S Styrmsndenes 
Runt, f Fyrbodernes, g Kabysen for Mandskabet, v Vand- 

the heated air between the two partitions. 
aft, too, we adopted this mode of ventilation.. 

For  the cabins 
Each com- 

tank, b Kjedlen, m Maskinen, k Kulboxerne. partment, as also the orlop-deck, where the crew slung 
their hammocks, had bull's eye windows (Figs. 4 and 1). 
The cabins were all of them papered white, and had 
their floors covered with oillcloth. They were very com- 
modious, and dry withal, but somewhat dark, and with the 
steam up, rather close, from their proximity to the boiler. 
The warming-apparatus, which on the first yeax's cruise had 
consisted merely af an iron pipe extending from cornpart+ 

Samtidig med Skibet skal jeg omtale Petersens Pendel- 
Som bekjendt er det er s tor  Ulempe, Regulator, Fig. 6: 

ment to compartment throughout the vessel, .was now pro-' 
vided with stopcocks for turning on the steam into copper 
receptacles, or stoves, as they axe called, of which each 
room and compartment had one. Fig. 4 also represents 
the mates' cabin (8, S), the firemen's compartment (f), the 
ship's galley (g), the water-tank (v), the boiler (b), the 
angine (nz), and the coal-bunkers (k). 

I n  my description of thd ship and her equipment I must 
not omit to mention Petersen's Pdulmgovernor (Fig. 6). 



naar Skruef-jer skal gaa ret mod eller ret undaf Vinden , 
i h0j Sa, at Skruen til enkelte Tider kommer ud af S ~ e n ,  
eller i alle Fald saa herit op i Vandet, at den tager en 
saadan .Part, a t  der let kan ’opstaa Havari i Maskinen. 
Erfaring laerte, a t  .‘T7p(ringen” klarede sig bedst i hOi SO- 
gang, naar den blev lagt med Stevnen ret mod’ Yarerne, 
men naar B~lgetoppen havde passeret Skibets Midte, faldt 
Bougen ned i Bslgedalen og Skruen, som derved lprftedes 
op i Vandets Overflade, slog da saa haardt, at Maskinisten 
stadig maatte staa med Throttlevalven i Haanden og bremse. 
Naestcommanderende, Premierlieutenant Petersen, fandt da 
paa a t  hange op et  af de store Lodder, der brugtes til 
Lodningerne, af 112 Pd.s Vaegt. under Maskinskylightet, 
med Forstfitning til Siderne, saaat det blot kunde svinge 
frem og tilbage i Skibets Diametralplan. I den nedre Ende 
var fastgjort 2 Snore, der 10b gjennem Kouse, en forrenfor 
Maskinen (over Kjedlen) og en agtenfor samme (i Maskin- 
skylightet) noget ud i Borde, ag begge Snore var med de 
nedre Ender fastgjorte i Haandtaget til Tlirottlevalven. 

Idet Skibet nu faldt lied ined Bougen, svingede Lod- 
det forefter, trak derved i den agterste, Snor og lukkede 
Throttlevalven. Naar Skibet atter rejste sig, faldt Loddet 
tilbage og aabnede igjen for Dampen vedHjelp af den an- 
den Snor. GTandserne for Loddets eller Ventilens Bevs- 
gelser i begge Rctninger reguleredes ved et Pq pas den 
agterste Snor fastede Tvarstykker af Trae, der stoppede 
op imod den agterste Kous i Maskinskylightet. 

Gjennem dette enkle Arrangement udfrarte Loddet den 
for Maskinisten saa bqsvarlige Tjeheste med Bremsningen, 
og bedre end han kunde. da Loddet fdger Skibets Bevs- 
gelser sikkrere end Maskinisten kan. Med .fuld Fart hjalp 
ikke Loddet, da Slideskabet og Cyliiideren indeholdt for 
meget Damp selv efter Throttlevalvens Lukning; men da 
Maskinisten heller ikke kan gjarre mere end at lukke, er ‘ 
man i dette Tilfslde ved Omstandighedernes Medfor nprdt 
til at  regulere til mindre Fart .  

Lobing. 
Lodderne. -Naar Dybden ikke antoges a t  vsre  over 

1000 Fame,  anvendtes det saakaldte kor-Lod. Til Lod- 
ning paa storre Dyb brugtes Baillie-Maskinen, 

R~-Loddet (Fig. 7) er af Bly 0.”77 (2 Fod 51/2 Tom.) 
langt, 0 . m 0 7 8  (3 Tom.) tykt og vejer 56 Rgr. (112 Pund). 
Det  har i den nedre Ende et i en Messingmuffe indskruet 
Jernrarr ‘0.“23 (9 Tom.) langt. 0.m052 c2 Tom.) bredt til 
Optagning af Prprver af Bunden. Dette R0r har i den gvre 
Ende nogle Huller for a t  Vandet kan slippe ud, naar 
Bundpr~ven trsenger ind nedenfra, og i den nedreEnde en 
Butterfly-Ventil, der aabner sig opad, og som hindrer Bund- 

It is a well-known drawback with . screw-vessels steaming 
head or stern to wind in a heavy sea, that of the screw 
being a t  times either wholly lifted out of the water, of 
at least brought so near the surface as to cause i t  to 
revolve with a rapidity that cannot but expose the engine to 
serious damage. In  rough weather, the c‘Varringen’’ was found 
to behave best with her head to the sea; but when the 
crest of a wave had passed the middle of the ship, she 
.would plunge her bows into the trough of the sea, and the 
screw, being then proportionally raised, tore round with such 
critical violence at the surface of the water that the engi- 
neer had to be constantly on the alert, ready at any moment 
to shut the thrpttle-valve and cut off the steam. Observing 
this and the trouble i t  entailed, Lieutenant Petersen, our 
second in command, hit upon the ingenious device of sus- 
pending as a governor under the engine-room skylight one 
of the heavy leaden sinkers, weight 112 lbs., which he made 
to swiag right fore and aft. At the bottom end of the sinker 
were fastened two lines,-rove through thimbles, one before 
the engine (over the boiler), and the other abaft i t  (on the 
engine-room skylight), a little to the port side, the other two 
ends being made fast to the hand-lever of the throttle- 
valve. 

Now, when the vessel pitched, the sinker s w n g  
forward, and, pulling upon the afterline, closed the throttle- 
valve; on her again rising, the sinker swung back, opening 
the steam-passage by its drag on the other line. The motion 
both of the sinker and of the valve was kept within proper 
limits by two cross-pieces of wood on the after line, fixed 
one on each side of the after thimble. 

’ By’ this simple arrangement! the engineer was relieved 
from the troublesome duty of throttling, which the sinker 
performed even more effectually,. following the motion of the 
vessel with far greater nicety than the most watchful eye. 
At full speed, our pendulum:governor was of no avail, the 
valve-casing and the cylinder then containing too much steam, 
even with the throttle-valve closed; however, as the engi- 
neer can do no more than cut off the steam, in that case 
there is nothing for i t  but to reduce the speed, 

Deep-sea Sounding. 
When the depth was supposed not to exceeu 1000 

fathoms, we used the tube-lead, as it is called. For  sound- 
ing in greater depths the Baillie machine was employed. 

inches long by 3 
inches thick, is of lead. and weighs 112 lbs. At the lower 
end. it has a brass box, into which is screwed an iron tube, 
9 inches long by 2 inches in diameter, for bringing up samp- 
les of the bottom. This tube has the upper end perforated 
with a number of holes, to allow of the water passing out 
above on the sample of the bottom pressing in from beneath. 
and is furnished at  the lower end with n butterfly valve, open- 

The Tube-bad (Fig. 7), 2 feet 
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prssen fra a t  skylles ud af Rsret under Ophalingen. 
%ret er afskruet, kan et Sidestjkke tages ud, hrorred 
Bundprsven kommer tilsyne med sine naturlige Lag og kan 
underssges forelobig, fsrend den bringes p a  de dertil be- 

Naar ' ing inwards, to prevent the washing out of the sample on 1 its journey to the surface. The tube screwed off, the 
1 sample within, as it lies in situ, may, by removing a slip 

from the side, be disclosed for preliminary inspection, 

Fig. 7. 

j ./, I I 
I 1  

BaiZlie-Maskinen (Fig. 8) b e s h r  af et  lStn775 (5 Fod 
7. Tom.) langt, O.mO61 (21/3 Tomine) brsdt Rsr, a, hris 
~ v r e  Del er af Messing og tilspidset. I Spidsen er en 
Gjennemskjsring, og lrengere nede i Flu@ med denne en 

Den norske Kordliavsexpoditioii. C. Will0 : Appnrntoriio 06 deres Brug. 

Fig. 8. 

J 
Tha Baillie Sounding-lnachine (Fig. 8) consists of a 

inches in diameter, 
. the upper portion of which is of brass, bevelled away 

At this end it lias a slot, 

tube .a, 5 feet 9 inches long by 

to B long' rounded slope. 

2 
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Aabning paa hver Side. Stykket b, der har en Bredde, som 
er noget mindre end Rprret u's indvendige Diameter, er 
indsat i dette saaledes, at Knasterne ved b's nedre Ende 
kommer frem i Sideaabningerne. og Stykket b kansaaledes 
beveges op og ned, fra a t  Knasten stprder an mod Over- 
kant til den stprder an mod Underkant af Aabningen. I 
sidste Tilfaelde er b ganske' skjult inde i Rprret med Und- 
tagelse af Ringen. I den nedre Ende af Rprret u er an- 
bra@ den samme Indretning til Optagning af Bundprsve 
som paa Rprr-Loddet. 

Til Maskinen hprrer Jernlodderne c, c, c, af hvilke 
hvert har en Vrcgt af omtrent 27 Kilogram (55Pd.). De  

. ere korte Cylindre af stprbt Je rn  med et Hul i Midten af 
noget stsrre Diameter end Rprret a's og med Knaster paa 
Oversiden samt tilsvarende Fordybninger paa Undersiden 
og desuden en Fure paa begge Sider, der ligger i Knaster-. 
nes og Fordybningernes Plan. Naar det ene Loci stables 
ovenpaa det andet, danner deres Furer en fortlprbende 
Rende. Underlod og Overlod liar saxskilt Form, son Fi- 
guren viser, idet det fprrste er kugleformig afrundet paa 
Undersiden, for at gj0re mindre Modstand mod :Vandet, 
og det sidste er noget konisk. 

Naar Baillie-Maskinen skal rigges, bruges en storre 
cylindrisk Trsblok 'med et  Hul i Midten. Over dette lag- 
ges Ringen d, der er af Stprbejern, med isatte Jerntraade, 
og man stabler nu Lodderne ovenpaa, saa mange somman 
anser fornprdent for med Sikkerhed at kunne angive Oje- 
blikket, da Loddet slaar i Bund. Derefter saettes Rprret 
u gjennem Hullerne i ljodderne og Traeblokken, Stykket b 
10ftes op, Jerntraadene laegges i Jernloddernes Sidefurer, 
og Ringene f hukes pLaa de 0vre Afsatser paa b. Naar 
man nu l0fter op i Lodlinen, der er hexet fast til Ringen 
i Stykket 41, haenge Lodderne paa Afsatserne paa Styk- 
ket b, og Rprret a haenger rned Overkant af Sideaabnin- 
gerne paa Knasterne ved den nedre Ende af b, som i 
Figuren. Naar Maskinen stader mod Bunden, bliver det 
lest haengende R0r a drevet op og trykker ped  sin '0vre 
koniske og afrundede Del Ringene f ud nf Afsatserne paa 
b. Derved er Forbindelsen mellem Jernlodderne og Lod- 
lineu ophsvet, Lodderne, med Ringen d, Jerntraadene og 
kingene f fdde ned og blive liggende paa Eavbunden, 
medens Rmet  a og Stykket b bringes op til Overfladen, 
naar Lodlirien hives ind. 

Der blev anvendt .indtil 8 Lodder af samlet Vaegt 
216 Kilogram (432 Pd.). Rsret, der hales op, vejer kun 
17.5 Kilogram (35 Pd.). 

Baillie-Maskinen viste sig at vaere et udmaerked Ap- 
parat, idet Lodderne hver eneste Gang, den brugtes, gik a f  
Riret ,  om end Bunden var noksaa blprd. Den enestevan- 

and farther down, in a line with the latter, two other 
openings, one on either side. The piston-iron b, not quite 
equal in width to the inner dialheter of a, being so fitted 
into the tube that the studs at its lower extremity correspond 
with the aforesaid slots. or openings, can accordingly work 
up and down within tlio$e limits. When the studs are a t  
the bottom of the slots, the piston-iron b is just within the 
brass or upper end of the tube, the ring only by which 
the instrument is shackled to the sounding-line bojng then 
above it. For  bringing up samples of the bottom, the 
lower end of the tube has an arrangement similar to that 
at the bottom of the tube-lead. 

To the macliine belong a number of sinkers c, c, c, 
weighing each about 55 pounds, - short cast-iron cylinders, 
with a hole through the middle slightly exceeding in diam- 
eter the tube of the instrument, and toothed and notched 
so as to fit into one another and make one mass, also hav- 
ing a groove on either side in the same plane with the 
notches. The top and bottom sinkers differ in shape, the 
former being slightly conical, and the latter having the lower 
end spherically rounded, to diminish the resistance and thus 
increase the velocity in descending. 

Tho Baillie machine was placed for adjustment 9n 
a cylinder of wood, 'having a hole through the middle 
somewhat greater in diameter than that of the tube u. 
Over the bore of the' cylinder is placed a castriron ring 
d, with iron wires attached; and upon the ring are 
piled a number of sinkers, sufficient to determino the 
exact moment at which the instrument reaches the bottom. 
The lower part of the tube u is next passed through the 
sinkers into the wooden cylinder beneath; and after draw- 
ing out the piston-iron b, the wires, forming a sling, are 
laid in the groove along the sides of the sinkers, and 
the rings J' hooked upon the shoulders of the piston. 
Now, on the: instrument being hung to the sounding-line 
by the ring of 'the piston-iron, the sinkers will depend, 
on the iron-wire sling, from the shoulders .pf b, and 
the tube a from the lower studs that retain th8 piston- 
iron in position, the brass cylinder being pulled down the 
entire length of the slots, as 'shown in the figure. When 
the tube and the weights touch the bottom, the brass cy- 
linder is pushed upward the length of the slots, and its 
top rim striking against the rings f, the sling is slipped 
off the shgulders of the piston-iron. The sinkers, being thus 
deprived of their support, drop, carrying with them the 
ring d,' the wires of the sling, and the rings f, down the 
tube a, which, on hauling in the line, comes up alone, with 
the piston-rod and a sample of the bottom. 

For some soundings we used as many as 8 sinkers, 
weighing together 432 pounds. The weight of the tube is 
only 35 pounds. 

The Baillie machine proved an excellent apparatus, 
the weights being without exception detached from the 
tube, however soft the bottom. The only difficulty 
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skelighed var Cdfiringen orer Rekken og ned i Spren, thi 
ved Slag mod Skibssiden kunde Jerntraadene lssne og Lod- 
derne tabes. Manfirede den derfor saa liurtig som muligt 
ned i Vandet, hvor dens Svingninger under Fartojets Be- 
vagelser lettere kunde dempes og gjprres uskadelige. 

Lodliizerne, der v m  leverede af Rebslager Timm i 
Christiania, var af fineste Sort italiensk Hamp, 2."% (1 
Tomme), i Omkreds, voxede og glatstrogne. De  lioldt ved 
anstillet Prprve en Vagt  af 750 Kilogram (1500 Pd.). De  
viste sig saerdeles gode, op der blev brugt kun en Line 
11 ver Sommer. Liiieli blev inzrket for livert liundrede 
F a m e  med omviklede og paainerlede Stykker Flagdug af 
forskjellig Farve. De  forste 20 Favne v a r  dobbelt Pa r t  
med Kous og Hex til Loddet. I 1876 var Lodlineii ind- 
dolt i nmslce Favne, 'og de fprrste 100 Favne havde Lader- 
marker for hver 10 Eavne. I 1877 og 1878 var Lodlinen 
inddelt i engelske Favne og de 'fprsste 200 Fame  opmaer- 
kede for hver lode Favn. Opinaerkningen foretoges oni- 
bord? idet der med Tommestok blev sat Maerker i Daekket 
for en Lzcngde af 5 Favne, hvilke ogsaa senere brugtes, 
nwr Linen bler eftermaalt og rettet. 

I 

Som anfprrt: havde vi ingen' Spraengning af Lodlinen 
foraarsaget ved at  Baillie-Maskinens Lodder ikke gik af 
Rprret. Soni Bevis paa Lodlinens Godhed kan anfprres, a t  
den under Lodningen en Gani, medens dea altsaa rar i 
Suld Fart. gik i Hus i Loddeblokken, idet denne ikke. 
drejede sig liurtigt nok ind i Planet mellem Linens Parter. 
Uagtet det voldsomme Ryk og det snevre Rum, li\vori Li- 
nen blev kneben ind i Blokken, over tildels skarpe Kanter, 
lioldt den uden at lide Skade. Den eneste Spraeiigning af 
Lodline fandt Sted i 1877 paa Turen nordenfor Tromspr: 
idet Lodlinen, som under Indhirningen var kommen under 
Fmtajets Bund, blev grebet af Skruen og spraengt. Ted 
at fire et Lod i slak Bugt ud fra Stem& og med Enderne 
af Linen langs liver af Fartprjets Sider lisle det agtorud, 
lykkedes det ragtliavende Officer, Capt. Grieg, at fiske 
Lodlinen. der havde kastet sig om Propelleraxen saa vidt, 
at den ikke sank; dereed reddedes flere Tlierniometre og 
de af dem -registrerede Bund-Temperaturer. 

Accumulatorm bestaar af en Samliiig Kautschuk-Stroppe 
(Fig. 9), hver bestaaende af 2 sammenfprjede Strenge af 
2m (3/4 Toms) Tykkelse. I hver Bugt er en Trs-Kous 
med Stjert, og Strengene holdes sammen oin Trskowene 
ved tynde Kautschuk-Ringe. Stroppene ere ordnede mel- 
lem 2 staerke Traskiver, Om.442 (1 Fod 5 Tom.) i Diameter 
og Om.O4.5 (1.7 Tom.) tykke, med ligesaamange smaa Hul- 
ler soin der er Stroppe. Stjerten tagw gjennem Hullerne 
og samles om en svaer KOUS, sadodes 'at Stroppene blive 
jevnt stive. Fig. 10 viser Lodde-Accumulatoren. Den be- 

lay in lowering the instrument ; bumping against the 
ship's side )vas apt to disengage the sling, and.tlius occa- 
sion the loss of the sinkers. W e  therefore got the niacliiiie 
as quickly as possible into tlie water, where the swinging 
motion given to it by the rolling of the ressel could 
produce no injurious result. 

The Soiazdiizg-liizes, supplied by Rlr. Timm, ropemaker 
of Christiania, \\-ere of the best Italian llenip, 1 inch in 
circumference. with a breaking strain of 1500 pounds, and 
well waxed and smoothened. Tliey proved of excellent 
quality. one amply sufficing for a whole cruise. The lines 
were graduated into hundreds of fathoms by attached slips 
of different coloured buntine. wrapped round the surface. 
Each was rove double the first 20 fathoms, and provided 
with a thimble and a shackle. by wliicli to make fast the 
sounding-macliine. For  the first year's cruise, in 1876, tlie 
line was graduated into Norwegian fathoms. and had slips 
of leather at every 10 fathoms of the first' hundred; but 
for the two reniaiiiiiig cruises, in 1877 and 1878, we sub- 
stituted English measure, graduating the first two hundred 
fathoms of the line into tens of .fathoms. The line was 
graduated on board, 5 fathoms having been previously 
measured out along the deck with a footrrule. These five- 
fathom intervals served. too, ns a reliable standard nlien 
re-measuring and adjusting tlie l ine  

As stated above, the weights were detached at  every 
sounding with the Baillie machine; and hence we never 
had the line carrg away from their failing to drop off on 
the instrument striking the bottom. Meanwhile, the ex- 
cellence of its quality came on one occasion to be se- 
verely tested. When running out with full velocity, the 
line suddenly caught in the sounding-block, which had not 
readily adjusted itself to the direction taken by the former 
on its rapid passage out. But, though brought up in tlJs 
way with a violent jerk, and jammed besides into the block, 
pwtly. too, against sliarp edges, the line +as strong enough 
to stand the strain uninjured. The only sounding-line that 
parted was one used in 1877, on our qruise north of Tromspr. 
W e  were hauling in the lead, ivhen it got underneath the 
ship's bottoni, fouled the screw, and mas broken. By lomer- 
ing a weight over the bows in a slack bight, and then, 
wit11 the ends of the rope extending one along either side 
of the vessel. hauling it aft, the officer of the watch. Cap- 
tain Grieg, succeeded in fishing the sounding-line. wliicli 
had tvisted round the screw-shaft just sufficient to keep i t  

' from sinking. and thus recovered several thermometers, dong 
with tlie temperatures they 'had registered at the bottom. 

The Amm.dafor is built up of a number of straps 
(Fig. 9). each combosed of 2 vulcanised india-rubber springs, 
three-quarters of an inch thick. joined lengthwise. I n  
each of the loops is fixed a wooden thimble, with a h i -  
yard, and the springs are kept together by means of thin 
india-rubber rings. The straps are kept free from one an- 
other and equably taut, by stretching them between a 
couple of strong wooden disks, 1 foot 51/2 inches in diam- 
eter and l y / 4  inch thick, bored with a hole for every strap. 
the lanyards being roye through the holes aiid brought 

PC 
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staar af 19 Stroppe. I den nedre ~ i o u s  Iiznger Lodde- 
blokken, der er af Jern,  forsynet med Hvirvel, Ase, der 
lraber paa Friktionsruller og to Arnic med Hsengsler til 
Styring af Lodlinen. Den raverste Kous liukes i et Top- 
reb, der senere skal beskrives! og det hele Apparat haenger, 

i 

Fig. !t 

naar det er i Virksomhed, under Bagbords Storraa-Xok. II 

Hensigten nied Accuniu1atol:en er at  kompensere Ski- 
bets Bevlegelser op og net1 i Soen, sadedes at Lodlinon 

together round a large thimble. Pig. 10 represents the 
Sounding-accumulator, composed of 15 straps. To the lower 
thimble is liung the cast-iron sounding-block, provided with 
a swivel, an axle revolving on antifriction rollers, and two 
hinged arms to act as fairleaders for the line. The upper 

~ 

0 1 2 3 Feet. 

Fig. lo. 

thimble is hooked on to a pendant, which will be after- 
wards described. When in use, the apparatus hangs sus- 
pended from the port iimin-yard-arm. 

The most important function of' the accumulator is 
to take off the suddenness of tho strain on the line when 



13 

ikke blivLr udsat for pludselige Xyk. Udvidelsen af Ac- 
cumulatorens Stroppe tjener ogsaa til a t  angive St~rrelsen 
af den Kraft, som gaar.paa den. 

Ved Afvejning i Land. fandtes den Vsgt ,  der svjrede 
til hver Focls Udvidelse af en enkelt Strop, og derefter op- 
sattes nedenstaaende Tabel, der dog selvf~lgelig kun angiver 
omtsontlige Vaerdier. E n  Accumulator mcd 30 Stroppe 
brugtes til Uundskrabningorne. 

Lrengde. 1 Strop. 15 Stroppo. 30 Stroppe. 
Fod. Vregt i Fund. 

3 0 0 0 
4 40 GOO 1200 

. 5  61 a915 1830 
6 7G 1140 2280 
7 90 1360 27OU 
8 101 1515 3030 
9 111 1665 3330 

10 1 ea 1830 3660 
11 132 1980 3960 
12 143 2 145 ' 4290 
13 153 2295 * 4590 
14 162 2430 4860 
15 173 2595 5190 
16 185 2776 5550 
17 . 198 2970 5040 
18 213 3195 6390 
19 230 3460 6900 

Ved 20'/, Fods Langde blev Stroppen spraengt. 

Da Loddeblokkcn vejer sine 50 Pd., den s t ~ r s t e  Lod- 
' devzgt, som ovenfor anfprrt. var 470 Pd., hvortil kommer 

Vandhenterens Vsegt, ser man, at Accumulatoren, paa hvil- 
ken der i dette Tilfdde gib en Kraft af noget over 1000 
Pd. for Lodderne kom i Vandet, ikke blev meget anstrengt 
i Forhold til hvad den kunde bme. Under Locldets Syn- 
kep gaar der ikke stor Kraft paa Accumulatoren, deriinod 
bevirker Locllinens lange Overflade on saa betydelig Friktion 
mod Vandet under Ophdingen fra st0rre Dybder, a t  Ac- 
cumulatoren kan strskkes ud 0."2 til 0."3 (en halv til en * 

he1 Fod.) 

Kautschukstroppene taaler godt Fugtighed, meii an- 
gribes af fedhgtige Stoffe og. lider vel ogsaa ved stadig 
Udszttelse for Vind og Vejr. Smsnart Lodningen vm forbi, 
blov vistnok Accumulatoron strax firet nod i Vandet, men 
det kunde ikke d t id  undgaaes, naar den var udhalt under 
Raaen til Brug, a t  den for en kortere Tid ko? i R0gen 
fra Skorstencn. Den i 1876 brugte Accumulator kunde 
ikke bruges den folgende Sommer. 1 1877 anbragte jeg 
til Forsgg omkring Stropperno en Serk af Sejldug, der 
blev fastspigret rundt Kanten af gverste Trsskire (se Fig. 
1, Skrabe-Accumulatoren, og Titelbilledet saint Fig. 14) og 
var aE sainme LEengde soin Stroppene i Hvile. Ikke usand- 
synligt paa Grund af denne Beskyttolse holdt Accumulato- 
rerne sig saa godt, at de kunde bonyttes i 1878, dog i 
den sidste Tid forstaerkede med nogle nye Reserve-Stroppe. 

the ressel is rolling or pitching; but i t  is also vnluable as 
indicating roughly the amount of the strain, by the greater 
or less extension of the straps. 

By wcigliting one of the straps, I had found, before 
the Expedition left Korway on the first cruise. the amount 
of strain corresponding to its extension, for every succes- 
sive foot. The results, which. of'course cannot but represent 
approximate - values, are given in the following Table. An 
accumulator with 30 straps W R S  used with the dredging-gear. 

Length of Strap. 1 Strap. 15 Straps. :1U Straps. 
Feet. Weight iu Pounds. 

7 *b -7 

3 .  
4 
5 
6 
7 
8 
0 

10 
11 

0 
40 ' 

61 
76 
90 

10 1 
111 
122 
132 

12 
13 
14 
15 
16 
17 
18 
19 . ' 

A t  twenty 

143 
153 
162 
173 
185 
198 
21 3 
230 

feet and a 

0 0 
GO0 . 1200 
915 ' 1830 
140 2280 
350 2700 
515 3030 
665 3330 
830 3660 
'380 ' 3960 

2145 4290 
2295 4590 ' 

2430 4860 ' 

2696 5190 
2775 5550 
2970 5040 
3195 6390 
3450 6900 

half the strap broke. 

The weight of the sounding-block being 50 pounds, and 
that of our hea~iest  set of sinkers, as stated above, 470, to 
which must be added the weight of the water-bottle, the 
accumulator, which accordingly had to bear a strain of 
but little more than 1000 pounds before the sinkers reached 
the water, was not exposed to any severe test, consider- 
ing the great strength of the straps. Duririg tho down- 
ward passage of the lead, there is very little strain on the 
accumullttor; but when hauling in, the friction of ono or 
two miles of-cord in the water is so considerable, that the 
accuniulator ivjll be frequently stretched from half a foot 
to a foot. 

The india-rubber springs s a d  wet and moisture well ; 
they are, however, injuriously affected by grease and all 
kinds of fatty substances, aud probably, too, suffer from 
continued exposure to wind and weather. Iniinediatel~ after 
sounding, the accumulator was lowered into the shrouds ; 
but when triced undor the yard-axin for use, i t  was not 
always possible to keep it out of the smoke from the fun- 
nel. The accumulators provided for the first year's cruise, 
in 1876, had to be rejected on the next. To remedy this 
drawback, I tried, in 1877, tho experiment of nailing round 
the rim of the upper disc a protective covering of canvass, 
of the same length as the unstretched s t r ~ p s  (see Fig. 1, 
Dredge - accumulator, Frontispiece, and Fig. 14). Owing, 
probably, to this simple expedient, the accnmulators kept 
in so good a condition as to admit of our using them 
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Fig. 11. 
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Thennometre. - D e  Dybdandsthermometre, der be- 
nyttedes paa vor Expedition, vare Casella-Millers, Bucha- 
nans (Kviksprlvpiezometer) og Neget t i  og Zambras, den 
aeldre og den nyere Model. Desuden gjordes Forssg med 
Vand-Piezometre til Kontrolbestemmelser for de maalte 
Dybder. A110 disse Instrumenter ville blive beskrevne af 
Professor Mohn i hans Afhandling om Dybvands-Tempera- 
turerne. 

Vundhenter. - Paa  vor Expedition anvendtes liovedsa- 
gelig den af mig dertil konstruerede, i Fig. 11 i ' I 8  af den 
sande Stplrrelse fremstillede Vandhenter. Instrumentet, der 
blev prprvet i Christiania fplr det blev antaget, blev brugt 
under den hele Expedition, saavel paa de stprrre som paa 
mindre Dyb. Da Kemikeren hayde stillet Fordring paa 
5 Liter Vand, blev Apparatet meget stort, hvilket vistnok 
ikke generede Indhalingen i moerkelig Grad, men det gjorde 
det noget tungvindt at haandtere paa Dsk .  

Vandbenteren er i Eiguren frenistillet foerdig til Ud- 
firing. Taupen af Lodlinen hexedes i plverste (a) og Lod- 
det i nederste 0jebolt (b) .  Under Udfiringen strprmmer 
Vandot frit gjehnem dot, for Pladsens Skyld, spiralformig 
bojede Rprr, der var af Kobber og indvendig fortinnet. 
Samtidig lprftes Propellerne op, saa a t  Taggerne i Under- 
kant af Propelbosset c konimer klar af Taggerne i Muffen 
om Ventilstangen, og om de ikke skulde komme ganske 
klare, sker Propellens Omdrejning med Skraaplanerne, saaat . 
Muffen og den gjennem samme gaaende Ventilstang d bliver 
staaende stille. Naar derimod Instrumentet uuder Indhiv- 
ning bevmges opad, trykker Vandtrykket Propellerne ned, 
de drives rundt den anden Vej og tager Muffen med sig. 
Ventilstsengerne, der styres af Tverstykkorne e og Venti- 
lerne, der ere overtrukne nied Kautschuk, skrues da mod 
Ventilssederne i Enden af Reret, og naar de er nssten 
lukkede, glipper den sidste Skruegjange i Ventilstangen ud 

' af Skruegjangerne i Muffen og . Spiralfjsdrene (f) klappe 
da Ventilen i, og holder dem lukkede under Resten af 
Indhivningen, medens Propellerne og Mufferne gaa lprse 
rundt den glatte Del af Ventilstangou og saalodes frembyde 
meget liden Modstand. Instrumentet lukkede sig efterat 
v8ere indhalt 6 B 7 Favne. Skjmmene om Propellerne 
beskytter disse, saa a t  Instrumentet uden Skade. kan ligge 
paa Bunden. 

Da man onskede at konstatere, om der var  Overskud 
af Luft i de dybere Vandlag, blev der over Svikhullet (g) 

. paa Rlaret paaskruet et gjennemboret Laag, og dette blev 
forenet med et i den ene Ende lukket G l a s r ~ r  ved Hj s lp  
af et Stykke Kautschukslange. Naax Vandet under Ned- 
firingen strlammede ind i Vandrprret, lprb det ogsaa ned i 

the year after (1878), strengthened, however, on the latter 
part of tho cruise with a few spare straps. 

Thermonzeters. - Of deep-sea thermometers, the Ex- 
pedition was provided with the Miher-Casella, Buchanan's 

, (mercury-piezometer), and Negretti & Zambra's (on the 
original and the improved construction,) Experiments 
were' also made with water-piezometers, to control determ- 
inations of depth. These instruments will all be described 
by Professor Mohn, in his Memoir on the deep-sea tem- 
peratures. 

The Wuter-Bottle. - For collecting water both from 
the bottom and intermediate depths, me made chief use, on 
each of the three cruises, of am instrument devised by 
myself, and tested in Christiania previous to the departure 
of the Expedition. Fig. 11 represents this water-bottle, 
one-eighth of the actual size. The apparatus having, as 
stipulated by Mr. Svendsen, chemist to tho Expedition, to 
bring up 5 litres of waters, it was of course rather 
bulky; but this, though it made the instrument somewhat 
cumbersome to handle on deck, did' not materially impede 
the heaving in. 

In the figure, the water-bottle is shown ready to let 
go. The end of the sounding-line is shackled to the 
upper eyebolt (a), and the lead to the lower (b ) .  On the 
downward journey, the water passes freely through the 
tube, which is of copper, tinned on the inside, and which, 
to save space, had been given a spiral form. Now, the 
pressure of the water will lift up the propellers, enabling 
the cogs in the under surface of the boss (c) to get clear 
of the cogs in the bush, through which passes the rod of 
the valve (a); and if not quite clear, the propeller- will 
revolve with the inclined planes, the bush and the valve- 
rod remaining stationary as before. On the other hand, 
when the instrument, on being hauled in, is given an up- 
ward motion, the pressure of the water will force down 
the propellers, and they. will then revolve in t h g  opposite 
direction, carrying along with them the bushes. The valve- 
rods; which cannot revolve, being kept in position bj+ the 
cross-pieces (e), will then, together with the valves, covered 
with india-rubber, be screwed against the valve-seats. When 
the valves are well-nigh closed, the last twist of the screw 
on tliu rod of the valve will slip out of the corresponding 
twist of the screw on the b h h ,  and the spiral springs ( f )  
instantly press down the valves and prerent the enclosed 
sample of water from escaping, the propellers and the 
bushes being left to revolve independently round the flush 
.portion of the rods, thus nffordiug very little resistance on 
the passage to the surface. The instrument closes on being 
hauled in 6 or 7 fathoms. The shields round the propel- 
lers serve to protect them from damage when the instru- 
ment is lying on the bottom. 

With a view to ascertain whether thk proportion of 
air wro  really greater in the deeper strata of the ocean, 
a perforated cover was sciewed over the spigot-hole (g), 
and connected, by means of a short piece of india-rubber 
'hose. with a glass tube, sealed 4t one end. Now, when the 
water on the downward passage of the instrument entered 



saaledes a t  Kranen lt kom ned og Glasrprret 011. Man be- 
vsgede nu Vandhenteren lidt frem og tilbage med den 
0vre Ende, og hris der havde vacret Overskud af Luft, 
maatte denne have arbejdet sig. op, 
af Glasrprret. Dette viste sig imid- 
lertid i ethvert Tilfslde fuldt af 
Vand lige til Tops, og blevderfor 
i den senere Ti& ikke p h a t .  

came on board, i t  was inqerted, the stopcock (12) pointing 
down and the glass tube up. The upper end of the ap- 
paratus being then moved gently backwards and forwards. 

Til mindre Dybder, og naar 
man ikke behprvede at  standse Udfi- 
ringen, benyttedes en mindre Vand- 
henter konstrueret af Professor Ek- 
man i Stockholm. ' Dette Apparat 
er fremstillet i Fig. 12. Det  be- 
staar af en i begge. Ender aaben 
Cylinder c, der liar en Brem rundt 
om den ovre Kant. D a n e  Cylinder 
laber op og ned langs tre' Styre- 
s tmger  d, hvis gvre Ender er for- 
b u n h e  med etTvsrstykke, og de 
neclre Ender er fsstede til en 
Bund, der har en med Fedt eller 
Guttaperclia fyldt Udskjprlpning 
rundt om, i hvilken Cylindereqs 
nedre Kant  passes. I denne Fund 
er ogsaa en Gdtapningskran. Fra 
Midten af Bunden staar op en 
Stang, der bs rer  en Skive med 
Kanter af ombejet Kautschuk, og 
som lukker . Cylinder'en foroven, 
naar den er sluppet ned. I denne 
Skive er e t  Svikhul, lukket med 
en Prop. Cylinderen hukes med 
en Sliphage a i det 0vre Tvsr- 
stykke mellem Stsngeime,' og denne 
Hage holder da Cylinderen oppe, 
medens Apparatet lprftes over * og 
langs Skibssiden, men naar man 
lades det falde i Vandet, loftes 
Cylinderen lidt af Vandtrykket 
under Bremmen og Sliphagen fat- 
der nod. Vandtrykket holder da 
Cylinderen fremdeles oppe, saa- 
lenge Instrumentet synker raskt, 
men idet man standser Udfiringen 

og vist sig i Toppen I/ the surplus of air, had any such existed, must obviously 
have forced its m y  upwards, and 
have appeared, in the form of 
bubbles, at tlie top of the glass 
tube, which, however, was invaria- 

6 blv found to be full of water; 
LL 

C 

1 A a i  hence we ceased to attach i t  
when tlie fact would no longer 

For  moderate depths, and when 
not obliged to check the line in 
veering out, we used a smaller 
water-bottle, constructed by Pro- 
fessor Elcmun of Stockholm. This 
instrument is represented in Fig. 
12. It consists of a brass cylinder 

' (c ) ,  open at  both ends,. and with 
a flange round the upper rim. 
The cylinder slides up and down. 
31 metal guide's, the upper ends of 
which are connected by a beam, 

E the lower end being fixed to a 
circular bottom-piece, . having a 
groored rim filled with pease or 
guttapercha, into which the cylin- 
der fits. The bottom-piece is also 
provided with a stopcock; and, pro- 
jecting upwards from . the centije, 
extends a stout rod, bearing a 
metal disk, the rim of india-rubber, 
which serves to close the top 
end of the cylinder, on the latter 
having slid dona the guides. In  

. admit of doubt. 

the disk is a spigot-hole, stopped 
with a piug. The cyliqder is ab 
taclied to the beam, between the 
guides, by means of a slipping-hook 
(a), which keeps it suspended when 
lifting the apparatus and lowering 
it over the ship's side; but on its 

I I 0 9 I I I 0 I # ' I  I 
reaching the water, the pressure 

0 10 eo io against the under surface of the - 
I , , I , I J I * I I I  -I flange slightly raises the cylinder 

and slips i t  off the hook. Mean- 
' Fig. le. while, the pressure of the water 

will retain the cylinder at the top 

0 3 in .  6 9 1 Fool. 

- 
eller ved, Bunden. falder den lied og indeslutter Vandet. 
Hagen 2, griber fat under Bundstykket og hindrer Cylinde- 
ren fra a t  l0fte sig mere, naar' den engang er faldt ned. 

of the instrument, the descent being sufficiently rapid; but 
on checking the line,. or the instant the machine touches 
the bottom, it will slide down and shut in a sample of 

I Figuren er for Tydelighede Skyld kun tegnet to. TO avoid apparent complexity, only two of the guide8 arc shown 
in the figure. 
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D e  nedentil paasatte Jernblade f stoder mod Bunden og 
hindror: at Kraiien bliver fyldt med Mudder. Til vort 
Brug anbragtes istedetfor disse en fast Jernstang med0je- 
bolt i den nedre Ende, i hvilken Rprr-Loddet indhexedes. 
Apparatet ruinmede 2 Liter Vand. 

Under de for antydede Omstzndigheder er Apparatet 
swdeles lionsigtsmsssigt og Tstningen paalidelig, men kom- 
mer noget i Vejen under Nedfiringen, maa hele Operatio- 
nen gjores oni igjen, og dertil kommer, at Bremmen tillige- 
med overste Lukningsskive frenibyder en ikke uvasentlig 
Modstandsflade under en lrcngere Indhivning. 

Fwberedelsw til Lodniizg. Lodlinen, 3000 F a m e  lang, 
var  oprullet paa den agterud om Bagbord i Dskket  fast- 
skruede Dskrulle, der sees i Fig. 1, 2 og 14. I Fig. 13 
er denne vist tydeligere. Rullens Born var 0."627 (2 Fod) 
lang, 0."157 (G Tom.) tyk og af Tre. 
De cirkelformede Sideflader vas af 
tykke, galraniserede Jernplader, paa 
den indre Side plane, paa Ydersidernp 
forstsrkede ved dobbelte Lag af Jern- 
plader. Deres Diameter vas l.m098 
(3 Fod G Tom.) og deres Kanter var 
afrundede, saa at  de frembod en glat, 
ringformig Flade af ointrent 2."G (en 
Tonimes) Diameter. Paa Bagbord Side 
var anbragt en Svejv af 0."31 (1 Fods) 
Lsngde ined Trzhaandtag. Stativets 
tvende Dele *var nedentil forbuiidne 
med Jernstrenger, og det liele hvilede 
paa et  P a r  langskibs lobendo Bjslker, 
gjennem hvilke Statiret var skruet fast 
til  Dekket. 

- 

ivater. Once down, the cylinder is kept in position' by a 
hook (6))  which catches on the under surface of the bottom- 
piece. The iron fenders (f) at the lower end of the in- 
strument serve to  protect it whe; striking the bottom, and 
prevent mud or rubble from fouling the stopcock. In lieu 
of tlie fenders, we substituted an iron rod, having at the 
lower end an eye-bolt, to which the tube-lead wasattaclted. 
The apparatus brings up about 2 litres of water. 

Properly .used, the Ekman water-bottle gives every 
satisfaction, There is no leakage; but should any mishap 
occur in veering, the whole operation will have to be re- 
peated; moreover, tlie flange of the cylinder and the disk 
at the top offer considerable resistance in hauling up the 
instrument. 

Preparations for Deep-sea Sounding. - The sounding- 
line - length 3000 fathims - was wound on the port side 
of the after-deck on a large, strong reel, secured by screws 
(Figs. 1.' 2: and 14) to the deck. Fig. 13. conveys a 

I, . , 

clearer idea of the arrangement. The 
barrel of the reel was of wood, 2 feet 
33/4 inches long by Gs/lG inches in dia- 
meter, the two teminal'disks being of 
thick, galvanized sdeebiron, strength- 
enpd on the outer surface by a double 
plating of the same material'. They 
measured 3 feet inches in diameter, 
niid were rounded at  the circumference, 
so as to give them a smooth annular 
rim, about an inch broad. A t  the 
port end, the reel had an iron lever- 
arm, 1 foot in length, with a wooden 
handle. The two supports of the frame 

Tampen af Lodlinen toges fra Rullen og manedes 
gjennein Fodblokken paa Agterkant af Hytten (Fig. 14.) 
Deiine Blok var lidt mindre end Loddeblokken, og .Skiven 
solid, men forervrigt af samme Konstlwktion soin denne. 
Derfra inahedes Lodlinetampen ridere gjennem Loddeblok- 
ken, der hang undor Accumulatoren. Accumulatoren TW 

i sin 0vre Ende fsstet til et Top-eb, hvis anden Ende var 
fastgjort over Godset paa Storsalingen (Fig. 14.) Med 
en firsknaren Talje haledes nu Accumulatoren ud paa sin 
Plads under Bagbords Storraa-Nok. Storraaen brasedes 
saaledes, at Accumulatoren kom omtrent for Midten af 
Loddebroen, og blev i donne Stilling forstgttet med Brasex, 
Toplenter og Rakke. Lodlinen ihexedes gverste Ojebolt i 
Vandlientoren, eller Ringen i Rmloddet, eller Ringen i 
Roret til' Baillie-Maskinen, efter Omsbndighederne. Be- 
nytteGes Willes Tandhenter, hexedes Rgrlod eller Baillie- 
Maskinen i dennes nederste Ojebolt. Disse Forberedelser 
bler truffet, inedens Fai.t@jet endnu var i Gang. De fd-  
gende Manovrer, der udfortes dels for at holde Fwtojet 
sanviilt mulig paa Plads under Lodningen, dels for at f a  

I)en norske Nordlinv$expeditinl1. C. Wille: Appnrnterne og deres Brhg. 

were connected underneath by nieaps 
. .  Fig. 13. 

of iron stays, the whole apparatus be- 
ing made to rest on a couple of beams running fore and 
aft, through which the frame was screwed to the deck. 

The end of the line was run off .the reel and 'rove 
through the leading-block on the after part of the round- 
house (Fig. 14.) This block was a trifle smaller than the 
sounding-block and had a solid sheaf, though in other re- 
spects similarly constructed. From thence the line was ~ 

rove through the sounding-block, which hung beneath the 
accumulator. This apparatus was attached to a strong 
pendant, made fast above the gear of the main cross-trees 
(Fig. '14), and by means of a gun-tackle purchase hauled 
out under the port main yard-arm, the yard beingtrimnied 
so as to bring the accumulator as near as possible abreast 
of the sounding-bridge, and kept in position by the braces, 
topping-lifts, and trusses. The line - according to the nature 
of tho operation - was next shackled to the upper eye- 
bolt of the water-bottle, the ring of the tube-lead, or the 
ring of' the tube of the Baillie machine. When using Wille's 
water-bottle, we hung the sounding-instrument - the tube- 
lead or the Baillie machine - to the lower eye-bolt. These 
preparations were made with the vessel steaming ahead ; 
the subsequent mkaui-res, for keeping the sllip in position 

8 
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det paa samme Plads hele den Tid, Loddet behprvede- for 
at komme til Bunds. Ted  afvejclende. at lade Maskinen 
gaa. langsomt forover, naar Fartajet begyndte at sakke, og 

Loddet i Bund, udfprrtes samtidig med Fartsjet og med 
Apparateime p'u Dzk. 

neai as possibla stationary during the passage .of the lead 
to the bottom. ' By alternately starting the' engine as soon 
as the vessel had got sternway aad stopping' when the line 

Manm?re med Fartijd. Ved Ankomsten til Lodde- 
stationen lagdes Fartgjet med Stevnen ret imod Vinden 
og stoppedes. I denne Stilling s0gte man nu at holde 

and for sinking the lead to the bottom, we carried out 
together, handling the vessel and the deep-sea apparatus 
simultaneously. 

Handling the ship. - On arriving at a sounding- 
station, ' the vessel was put head to wind and her way 
deadened. I n  this position we tried to keep the ship as 
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til at Roret kunde virke og benyttes til at stprtte for Af- 
fald til den ene eller den anden Side. I 10j Bris sattes 
undertiden bakt Fortopsejl, hvorved opnasedes steri~e Mod- 
stand mod Skruens Virkning, saaledes at Maskinen kunde 
gaa liurtigere forover og med mindre eller ingen Afbrydelse, 
hvorved Styringen blev saameget mwe virksom. Desuden 
kunde Fartojet ogsaa styres ved at brase Topsejlet. 

Naar Vinden var meget svag;. S0en rolig og Dybden 
ringe, kunde Lodningen udfrares ved at lzgge Part0jet tvers 
paa Vinden med Lodlinen til Luvart. 

Med stiv Kuling og h0j So vas det selvfprlgelig n0d- 
vendi@ at  anvende stor Paapasselighed for at kunne holde 
Skibet i den rigtige Stilling med Gtevnen mod Vinden. 
Det var under saadanne Omsaendigheder ofte ikke muligt 
for Rorgjangeren med det langsomt virkende Styreapparat 
a t  undgaa, at Bougen faldt af til den ene eller til den an- 
den Side. Et begpdende Maid til Styrbord kunde i Re- 
gelen standses med Styrbord Ror og et Par Slag fuld Fart 
forover, chr kunde give Roret Drejningsksaft, uden a t  Ski- 
bet begyndte at skyde over Gtevn. Hjalp ikke dette, gaves 
derpaa fuld Part agterover, hvorved Skruen drejede Agter- 
skibet til Styrbord - denne Grund var vzsentlig bestem- , 
mende for a t  lade Lodningen foregaa om Bngbord - og 
fjernede dette fra Lodlinen, og derefter fuld Far t  forover 
med Styrbord Ror, indtil nian fik Stevnen op i Vinden 
igjen og Lodlinen lodret. 

. 

Besvzerligere blev Maiiplvren, naar Skibet, uagtet a1 
anvendt Forsigtiglied, faldt med Bougen Bagbord ud over 
Linen. Dersom det da ikke lykkedes ved enkelteSlag for- 
over og agterover o’g Skiftning af ltoret a t  faaVinden ind 
om Bagbod. saa man med Far t  forover og Styrbords Ror 
kunde komme op i Vinden med Linen klar af Siden, var 
der intet nndet at gjplre end med afvexlende fuld Fart for- 
over og agterover a t  dreje Skibet hglt rundt om Lodlinen 
Bagbord over, indtil man atter. kom op med Stevnen mod 
Vinden, og Linen visende lodret. 

Man kunde ogsaa i ikke altfor svm S0 med Fordel 
laagge Agterenden mod Vind og SO, og nied Lodlinen til 
Luvart holde Partojet paa Plads med Skruen gaaende a& 
terovei, idet Agterenden i saadant Fald altid s0ger op 
imod Vinden. 

Loddet (med Vandh’enter) 
lprftedes, sansnart Skibets Fart vnr standset, ud over Lodde- 
broen, og firedes, idet en Mand drejede Svejven paa Bullen, 
omtrent en Favn ned. Dyb~~~ndstliermometerno sattes fra 
Loddebroen fast paa Lodlineu. Ved Itullen stod 2 Mmd, 
med Laderhandsker pa HEenderne, paa hver sin Side af 
denne og trykkede med Ma@ paa Sidefladernes afrundede 
Kanter. Alt var nu fmrdigt til at ,.Lade gad’. Idet den 
kommanderende Officer fra Loddebroen gav Ordren : ,,Lad 
gaa”! slippedes Svejven paa Rullen 10s, Loddet og Lodlinen 
tog Fart, og Rullen .drejede sig rundt. Det  er dette 0je- 
blik, der er fremstillet i Fig. 14. De to Maend med LE- 
derhandskerne rqpldrode ved sit Tryk paa Rullen Bevagel- 
sen saaledes, a t  den blev s m  jevn 6oni muligt, hvsd der 

Lodlaing med Rsr-Lod. 

with sufficient force to give steerage way and prevent the 
ship from falling off. In  a light wind we sometimes set 
the fore topsail aback, and thus, by occasioning greater 
resistance to the action of tlie screw, enabled the engine 
to work quicker a head and with little or no interruption, 
which made the steering more effective. The ship could 
be steered, too, by bracing the topsail. 

If there was very little mind and no sea, we could 
sound, in comparatively shallow water, with the vessel laid 
beam to wind and the line to windward. 

I n  a stiff breeze and with a heavy sea running, great 
care and attention were obviously needed to keep the ship 
in position with her head to the mind; nay, th0 helmsman, 
owing to the necessarily tardy action of the steering-gear, 
found it iinpossible to prevent her from now and again 
paying off. If she fell off to starboard, we generally nia- 
naged to bring her up by putting the helm a-starboard 
and starting the engine ahead, a few strokes of the screw 

“being sufficient for the rudder to act, without getting way 
on the ship. This failing, we gave her full speed astern, 
upon which the action of tlie screw, bringing the stern of 
the vessel to starboard, kept i t  clear of the sounding-line 
(the certain result of this manmvre was indeed our main 
reason for carrying on the sounding operations from the 
port side), and then steamed full speed ahead till the ship 
was again head to wind and the line pointed right up 
and down. 

When the vessel, in spite of every precaution, had 
fallen off with her head to port across tlie line, the dif- 
ficulty of bringing her to was much greater. I n  that case, 
if we failed by a few sfxokes of the screw ahead and astern, 
and by shifting the helm, in getting the port side to wind- 
ward, so as, on starting the engine ahead, with the helm 
a-starboard, to bring the ship head to wind and clear of 
the line, our only resource lay in working her head to 
port round the line, by steaming full speed alt9rnately 
ahead aud astern, till we had again got her head to wind, 
with the line right up and down. 

I n  comparatively moderate weather, we found i t  a good 
plan to lay €lie ship stern to wind and sea, with the line 
to windward, and ‘keep. her in position with reversed 
engines, the stern then invariably working up against 
the wind. 

Souding .luitlt the Tube-lead. - As soon as tho vessel 
had lost her headway, the load (with the water-bottle attach- 
ed) was lifted over the sounding-bridge, and then lowered 
about a fathom, a nian turning the liandle of tlie reel. 
The deep-sea thermometers were fastened to the line from 
the bridge. Two men; their hands protected by leather 
gloves, stood one on either side of the reel. and pressed 
against the annular rim of the sheebiron disks, Everything 
was iiow ready for the operation. At the moment the of- 
ficer in charge, from his station on the sounding-bridge, 
gave the word to let go, the inan graspiqg the handle of 
the reel let go his hold, and the lead immediately dropped, 
dragging after i t  the line, ivhich, in running out, caused 
the re$ to revolve. This is the’stage of the operation re- 

:\ * 
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er af Vigtighed for Nsjagtigheden af den fdgende Bereg- 
ning af Dybden. Det  Stykke af Lodlinen, der er mellem 
Rullen og Fodblokken, maa altid have en passende Stram- 
ning, saaat Linen ikke under Bevzegelsen slaar Bugter, der 
kunde bringe den til at kaste sig om en eller anden frem- 
staaende Gjenstand og derved foraarsage Havarier eller en 
pludselig Standsuing af Lodlinens Bevaegelse. Denne Brems- 
ning fordrer derfor baade Opmerksomhed, Kraft og 0velse. 

I 1877 forsprgte jeg en mekanisk Bremse paa Rullen, 
men den viste sig upraktisk og anvendtes kun nogle Gange. 
Nrw Skibet 10fter sig paa Seren, rives Linen af Rullen 
med stor Kraft, og naar det atter ssnker sig, formindskes 
Loddets Drag, ja ophzeves undertiden nasten for et 0je- 
blik. Disse uafiadelige Forandringer fprles strax, mar nian 
bremser med Haand, og med nogen Ovelse vamner man sig 
til a t  bremse netop det n~dvendige, men med den mekani- 
ske Bremse viste det sig ugjjssligt a t  f01ge Forandringerne, 
der ikke f0ltes gjennem Apparatet. 

Ved Dybder, der ikke oversteg 900 til 1000 Favne, 
inarkedes bedst, a t  L o d d e t  s log  i B u n d ,  derved, at man 
lod Linen l0be ganske lprst gjennem Haanden, og man fprlte 
da en pludselig Aftagen i Udlprbshastigheden. Man kunde 
ogmt tydelig se det derved, at Liken mellem Fodblokken 
og Rullen lagde sig pludselig flad’ned paa Daekket. Saai 
mart over 700 Favne var ude, var den Brcmsning, der 
udfordredes for at holde Linen stram, kun ringe. I nogle 
faa Tilfslder, i hvilke der blev loddet paa 1100 til 1200 
Favne med Rprrlod alene, viste det sig, a t  det ikke var 
muligt at i&tage det OjebLik, da Loddet kom i Bund. 
Linen vedblev at l0be ud paa Grund af sin egen Vagt 
med en Hastighed, der ikke var synligt forskjellig fra den 
Hastighed, hvormed den l0b med Loddet som Tillagsvzegt. 
Under saadanne Omstsndigheder loddedes om igjen med 
Baillie-Maskine, dersom clet ansaaes fornodent at faa et 
najagtigt Lodskud. Med Rprrlod og Willes Vandhenter 
sammen kunde der faaes gode Lddskud paa over 1100 Favne, 
som et Forsag paa Station 247 viste. Her gav nemlig 
Baillie-Maskinen 1120 Favne, medens Rprrlod med Vand- 
henter gav 1124 Favne. 

D a  Lodlinen for de storre 
Dyb kun var maerket for hver 100 Same ,  m t t e  det naj- 
agtige Favnehl  soges ved smegne Observationor og Bereg- 
ninger. Den fra farst af brugte Fremgangsmaade var f0l- 
gende. I det Ojeblik, Loddet gik i Vandet, 06 n m r  et  
Hundrede-Favne-Msrke gik i Vandet, raabtes ,,Nu” og 
Klokkeslgttet noteredes i Loddejournalen paa naermeste 
Sekund. Forat  give Noteringerne storre Sikkerhed, var- 
skoedes af Folkene ved Rullen altid i Forvejen ,,M%rke”, 
naar e t  af h r k e r n e  gik af Rullen. I det0jeblik Loddet 
var i Bund, raabtes ,,Bund” og det tilsvarende Klokkeslet . 
noteredes. Af Rekken af de under hverandre noterede 
Klokkeslet toges fprrste Differents. Disse Tal stige med 
Dybden, idet Udlebshastigheden aftager ’ med Laengden af 
den gjennem Vandet Iobende Lodline. Dernllest beregnedes 

Bestemmelse uf Dybden. 

presented in Fig. 14. The two men with leather gloves 
endeavoured, by pressing upon the reel, to keep the motion 
as uniform as possible, this being an essential condition 
for accurately computing the depth. When veering, the 
line between the reel and the leading-block must be kept 
sufficiently taut, to prevent its running out in , bights, 
that might catch on some projecting object, and thus 
occasion damage, or possibly a sudden stoppage of the 
line. Hence, skilful braking requires care, practice, and 
physical strength. In 1877 I tried a mechanical brake; i t  
proved, however, inefficient, and was used only a few times. 
When the vessel heaves, the line is run off the reel with 
great violence, and on her plunging into, the trough of a 
sea. the drag of the lead becomes greatly diminished, nay, 
for a moment may be taken off altogether. These constant 
alternations are instantly felt when the braking is done by 
hand; and with some little practice, the brakesmen can 
calculate to a nicety tho needful amount of pressure. where- 
as with the mechanical brake we found i t  impossible to 
follow the changes, which could not be felt through the 
machine. 

In  depths not exeeding 900 or 1000 ihthoms, the best 
way of determining the exact moment when the lead struck 
the bottom, was to let the line run loosely through the 
hand, when a sudden disniinishment of velocity would be felt. 
Nay, i t  could be distinctly seen, the line between the> lea- 
ding-block and the reel becoming all a t  once slack and 
dropping down on the deck. Having veered to a depth 
of 700 fathoms, there was no great, need of braking to keep 
the line taut on the remainder of the downward journey. 
I n  some few instances, when sounding in from 1 l U O  t o  1200 
fathoms with the tube-lead alone, we found it inipossible 
to tell exactly when the lead touched the bottom. The 
line went on running out by its own weight only, and more- 
over, with a velocity that did not sensibly difler from that 
given it by the additional weight of the lead. Hence, when 
accuracy of ineasurement was the chief desideratum, we had 
to sound again, and with tht5 Baillie machine Sent down 
along with Wille’s water-bottle, the tube-lekd gave good re- 
sults, as shown at Station 247. Here, the Baillie machine 
.indicated a’ depth of 1120 fathoms, and the tube-lead used 
with Wille’s water-bottIe, 1124. 

Determination of Depth. - The line for depp-sea soun- 
dings ‘being graduated into hundreds of fathoms, tho exact 
depth had in each case to be computed from special ob- 
servations. Our mode of procedure was, at first, as follows : .- 
The moment the lead entered the water, as also one of tho 
slips of bunting on the line, an officer called out, and 
the time to a second was on&& in the sounding-journal. 
To attain bea ter  accuracy, the brakesmen had to give 
timely notice for every slip of bunting run off the reel; the 
instant the lead struck the bottom, the officer gave the 
word, and the time was entered in the journal. From the 
series of entries was computed the first difference, or set of 
intervals. These figures increase with the depth, the velo- 
city diminishing with the length of the line running out 
through the water. The second diaerence of the series 



2den Differents af REkken, hvilken, fraregpet de uundgaae- 
lige mindre. Variationer i Udlprbshastigheden, viste sig at 
vrere paa det nacrmeste constant. Med denno anden Diffe- 
rents beregnedes Stprrrelsen I af Tidsintervallot for Udlprbet 
af det sidste observerede Hundredefavnemaxke til dot nceste 
Mmke, inden hvilket 100 Favne-Interval sltsaa Lodaet 
kom i Bund. Ved H j d p  af dette Tal og den mellemUd- 
lprbsprjeblikket for det sidst 'observeredo Hundrefavnernsrke 
og Djeblikket' for ,.Bund" forlobne Tid beregnedes ved sini- 
pel Proportion, hvor mange Favne der \ w e  udlprbne mollem 
de tilsrarende 0jeblikke. . Denne Lsngde, tillagt Numeret 
for sidste observereda Mrerke, bliver Lodskuddet eller Dybden. 

Klokkeslet . 
Vind. . , . NE; 

, 4'1 30" p. m. 

Soin E x e m p e l  anfprres her et Uddrag af Loddejour- 
nnlen, der tillige viser dennes Indretning. 

Lacngde . Go 42' E. Greenw, 
.Lufttemporatur 50.9 

~- 
Fathoms. 

. . 112 Pd. ' { Karakter . . Godt. 

I 
Interval. I .'Lid Diff. 1 

- I T h e .  . Favne. 

Lad gaa 
100 
200 
300 
400 

.boo 
600 
700 

Bund 

For Interyallet 700 til 800 Farno beregnes Udlprbs- 
Altsaa faaes Pro- tiden til 2" 98 + 68 = 2" 158 = 136". 

portionen : 

Efter dette skulde Dybden vacre 711 Favne. Ved Udmm- 
ling af det Stykke af Lodlinen, der var i Vandet i dot 
(aieblik, Loddet slog i .Bund, over 700 Favne, efter don 
nedenfor beskrevne Mothode, fandtes 9 Favne, altsaa Dyb- 
den 709 Favne, som opfsrt i Loddejournalen. 

N~jagtigheden af Tidsintervalmethoden beror, som man 
sor, ganske paa den Grad af Jevnhed i Bevcegelsen, som 
kan tilvejebringes ved Bromsningen. Resultatet tiltreenger 
derfor en Kontrol ved andre Methoder, saaledes som det 
stadig blev gjoi-t paa vor Expedition: Ved at sammenligne 
Resultaterne af de forskjeugo Methoder viser dot sig, at 
Tidsintervalmethoden noesten altid giver for store Tal: 

13h8 : 100 Favne = 19 : 11 Favne. 

was calculated from the first, and the figures thus obtained, 
if me except all minor variations in velocity. proved very 
nearly constant. From the second difference was com- 
puted the interval that would have elapsed, had the depth 
been sufficient, ere the slip of bunting next in succession 
to that last run' off could have entered the water, and 
within which tlie load had accordingly reached the bottom. 
Then, with the figure thus found and that denoting tho 
time between the moment when IJie last slip of bunting 
reached the water and that a t  which' the lead struck the 
bottom, was computed, by simple proportion, tho odd num- 
ber of fathoms, which, added to tlie length on the slip last 
run off the sed: gave the true sounding, or depth. 

nal, showing its mode of arrangenient. 
The following is an extract from the soundin, *- j our- 

KO. 129. 

Time . . . , 4.30 p. in. 
W i n d .  . . . NE. 
Force . . . . 3 
Weather . . . Cloudy 
Sea . . . . NE. 4 
Weight . , . 112 pounds 

Date 1877 June, 20th. 
Lat. . . . 67" 40'5N. 
Long.. . . G04d'  E. 
Temp. of Air 5 0  9 
Do. ofSea GO8 

Depth . . 709 Fathoms. 
Bottoin . . Brown Clay. 
Character . Good. 

. 0  
100 
200 
300 
40Q 
500 
600 
700 

Bottom. 

4 46 30 
4 47 41" 
4 48 54 1 

4 5 2  6 '  

. 4  56 4 :  
4 58 13 I 
4 5 8  28 i 

4 50 24 ; 

'4 54 1 I 

- 
1 11 
1 ,I3 
1 30 
1 e42 
1 55 
2 3  
2 9  
0 15 

__ 
- 
2 

13 

17 
12 

8 
6 

Now, tho interval from 700 to-800 fathoms is found 
to be 2m 9s + Gs = 2m 15s = 135s; and hence' 

135s : 100 fathoms : : 15s : 11 fathoms. 
This would make the depth 711 fathoms. Measuring by 
the method described below the .part of the line which, in 
addition to the 700 fathoms, had run out when the load 
struck the bottom, wo get 9 fathoms, and thus a depth of 
709 fathoms, the depth entered in the sounding-journal. 

As regards the accuracy of the method of computq- 
tion by time-intervals, i t  is obvious that this must be 
wholly dependant upon the degree of uniformity attainable 
in braking. The results will have ineacli case to be testid 
by some other method; and this was invariably done on 
the Norwegian Expedition. On oomparing together the 
results of the different methods, the figures obtained 



En anden Methode var a t  tage Tidsintervaller under 
Indhivningen af Lodlinen, idet man lod Indhivningsmaskinen 
gaa saa jevnt sou  muligt. Herved fik man bestemt det 
Tidsrum, Maskinen,brugte for a t  tage ind 100 Favne saa- 
velsom det Tidsrum, den ined samme Eastiglied tog ind 
Orerskuddet over sidste ‘Hundredefavnemsrke, og Laengden 
af det sidste kunde saaledes besteinmes ved simpel Propor- 
tion. Med j‘evnt Daiiiptryk og jevn Damptilfrarsel til Ma- 
skinen, hvilke er lettere, a t  liolde end jevn Breinsning isaer 
i urolig S0. giver denne Methode gode Resultater. Dens 
Resultater antogres, naar den anvendtes med de naevnte 
Forudsstninger. som de definitive, forsaavidt ikke den i 
det fslgende beskrevne Methode kom til Anvendelse. De  
Lodskud, sow i 1876 falde paa ljybderne mellem 100 og 
300 Favne, beregnedes udelukkende efter den sidst be- 
skrevne Methode. 

Deli tredie Rletliode. der er den sikreste. indfrartes 
fsrst i 1877. Idet Loddet lraftedes af Bunden. viste Virk- 
ningeii af dets Yegt sig pas Accumulatoren, der pludselig 
strakte sig noget ud. E n  Mand, som stod klar red agter- 
ste Spiltap. greb i dette 0jeblik pas givet Signal med den 
ene Hiland om haleiide Par t  af Linen over Midten afTap- 
pen. og fulgte ined .Linen. idet denne rulledes op paa Rul- 
len. agterover en pan Dskket  afsat Langde af 3 Favne. 
Naar hail koin til q t e r s t e  Rlsrke. slap hau Linen og raabte 
,,En”. X m t e  Riand greb da fat om Linen ved Tappen, 
og naar han koin til agter’ste Msrke. raabte han ,,To” O.S.V. 

Idet det sidst udlrabne Hundredefavnemmke kom i Vand- 
skorpen rarskoedes ,.Stop”. Den scrgte LEengde af Lodlinen 
fandtes saaledes ved direkte ‘I:dmaaling med en Krajagtig- 
lied af en B r ~ k d e l  af en E’avn. 

Ved de iiiindste Dybder, for hvilke Lodlinen var msr-  
ket for liver lode Fam, besteintes det enkelte Jhvnetal i 
Regelen ved direkte Udmaaling. dels alene, dels som Con- 
trol for Tidsintervaller ined Indhivningsmaskinen. 

Lodning naed BaiZlieMaskinen. Denne blev gjort i 
Stand paa Agterdaekket lige agtenfor Hytten som f0r for- 
klaret. Saasnart de nradvendige Forberedelser med Lodli- 
nen og Accumulatoren, de samine som ovenfcjr beskrevne, 
var faxdig, liexedes Lodlinen til Ringen i Baillie-Maskinen 
eller til ~vers te  Ojebolt i Vandhenteren og i dette,Tilfzlde 
nederste 0jebolF i Vandhenteren til Ringen paa Rsret. 
Linen stivhaltes og lagdes rundt Tapperne paa Indllivnings- 
maskinen. Ned denne lraftedes nu, naar Fartsjet var stoppet, 
det hele over Rzekken mellem Hytten og Storvantet (Fig. 
14) og firedes ned i Vandet for ikke at  komme i Svingning 
og Bersring med Skibssiden under Fartsjets Bevagelser. 
Uybvandsthermometrene fastgjordes derefter . paa Linen 11 t i  

2 Favne over Vandhenteren d e r  Lodderne. hvorpaa man 
med Indhivningsmaskinen udfirede raskt 200.eller 300 Favne. 
Maskinen standsedes, Stopper pamattes i Forhaand paa 
Byttedskket, Linen kastedes af Spiltapperne og rukledes 

from computation by time-intervals almost always proved 
too high. 

Another inetliod practised was to measure time-iiiter- 
vals during the winding in of the line, due care being 
taken to regulate with the greatest nicety the working of 
the donkey-engine. W e  could thus determine both the 
time required for bringing in 100 fathoins and that needed 
for hauling in the surplus portion of the line run out 
after the last 100 fathom slip had reached the water, the 
length of which mas then computed by simple proportion. 
With an equable steam pressure and an equable supply of 
steam, which is much easier to keep up. inore especially 
in a rough sea, than uniform manual braking, this method 
will give good results; and hence, when carefully obtained, 
we regarded sycli as final, save when the method described 
below was also had recourse to. The soundings .taken in 
1876 that embrace depths from 100 to 300 fathoms. were 
computed exclusively by this method. 

The third method, which is tlie most trustworthy, was 
not adopted till 1577. On the lead being lifted from the 
bottom. its weight tells upoii the accumulator, which in- 
stantly yields a little to the strain. Then, a t  a given sig- 
nal. a man, stationed for the purpose a t  the after drum 
of the donkey-engine. laid hold of the line as near as iiiay 
be above the middle of tlie druin. and while the leading 
part was being wound on tlie reel, went aft with it for a 
distance of 3 fathoins, which had been marked off ou tlie 
deck, and thereupon let go. calling out as he did so - 
,,One”! Another man then caught hold of the line above 
the drum, went the same distance aft. and cried - ,.Two”! 
and so on in like manner. The instant the 100 fatlioiu 
slip last run out appeared above the surface of the water. 
a man called out - ,.Stop”! Thus. by actual measurement, 
we found the length of tlie line witliiii a fraction of a 
fathom. 

Soundings in shallower water. for \vhich the line was 
graduated into tens of fathoms. we generally determined 
by direct measurement, whether taken as independent ope- 
rations or as n means to test tlie accuracy of the tiine- 
intervals registered when heaving in the lend. , 

Sozcnding with the Baillie Machine. - As previously 
stated, this instrument was got ready for use on the after- 
deck, just abaft the roundhouse. After arsanging, in the 
manner described above, the sounding-line and the accumu- 
lator, we shackled the former either to the ring of the 
Baillie machine or to the upper eye-bolt of the water- 
bottle, the lower eye-bolt being in the latter case attached 
to the ring of the tube. The line was now hauled taut 
and passed round the drums of the donkey-engine. Then, 
having deadened the ship‘s w3y, we hoisted, by means or 
the donkey-engine. the whole of the gear over the railing. 
between the roundhouse and the main shrouds (Fig. 14), 
and lowered i t  into the water, to prevent the machine from 
oscillating and from bumping against the side of the ves- 
sel. The deep-sea thermometers were next made fast to 
the line, I or 2 fathoms above the yater-bottle or the 
weight, after which we rapidly reered 200 or 300 fathoms 
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fast paa Rullen agterud, hvor 2 M m d  stode fwdige til j 
at bremse.' Derpaa kommanderedes ,.Lad gaa"! og Lod- 1; 
ningen udfsrtds som ovenfor for lt&Loddet beskrevet. ' I 

Vdfiringen af Baillie-Maskinen til 200 eller 300 Fav- 
nes Dyb, fsr man lader gaa, er nsdvendig p a  Grund af 
den store Vzgt, Lodlinen liar a t  bzere, og som vilde gj0re 
det uniuligt med de aiavende Bremsemidler a t  kunne r e p -  
lere Linens Bcvsegelse. De 200 til YO0 Favne Lodline, 
der ved Operationens Begyndelse allcrede er i Vandet, giver 
saamegen Friktion, at det er Breniserne muligt, om end 
med Anstrzengelse, at holde Bullens og Linens Bevsgelse 
under Kontrol. 

Ved Lodning pax strarre Dyb er det ikke saa let a t  
iagttqje det Ojeblik, da Loddet n m  Bund, som ved min- 
dre Dybder. Linen lsegger sig ikke ped i Dsekket. men 
vedbliver at l0be fra Rullen, efterat Loddet er i Bund, med 
en Hastighed, der ofte kun er lidet mindre end under 
Loddets Synken. Ved mod udelt Opnierksomlied at fslge 
Linens Fart, navnlig dens Bevsegelse gjenneni Loddeblok- 
ken under Accumulatoren, hm nian imidlertid et nssten 
altid sikkert Middel til a t  observere 0jcblikket, naar Lod- 
det slaar i Bund; man 'ser da nemlig Blokskivens Rota- 
tionshastighed pludselig formindsket. En fprrste Kontrol har 
nian strax deri, a t  Slakken af Lodlinen nu kan liales ind 
med Haandmagt, medens dot, saalmnge Loddet lsber, i . 
Regelen vi1 rise sig ugjsrligt ved Hnandinagt a t  standse 
Bevsgelsen. Den kedvanlige Kontrol med Notering af 
Klokkeslet for hvert Hundredefavnsmzerke, som gaar i 
Vandet, anvendtes jevnlig. Den sidste Kontrol havdes en- 
delig deri, a t  Accumulatoren i det Ojeblik, Lodrprret (og 

; Vandhenteren) lprftedes af Bunden, tydelig' strakte sig ud. 
Fra dette Ojeblik begyndte man, som ovenfor beskreret, at 
niaale Favnetallet over sidst udlprbne Mzerke. Nuar 0je-  

' blikket, da Loddet slog i Bund, var utvivlsomt at  idgttage 
paa den udl~bende Line, viste Metlioden med Tidsinterval- 
ler for hver 100 udlprbne Favne sig ulige paalideligere ved 
Baillie-Maskinen. end ved Rsrloddet. 

Exanpel. 

No. 354. . 

Klokkeslet. . 4h 40"' p. m. 
Vind.  . . . , X. 
Styrke , . . . 3 
Vejr . . . . . Skyet 
sa . : . . . . 3  
VEgt. . . . 315 Pd. 

Dato 1878 August 11. 
Bredde. . . . . 78' 1' N. 
Lsengde . . Go 54' E. Greew. 
Lufttemperatur 3 O . 0  
Overflade do. 4O.5 
Dybde . . . . , 1343 e. Fv. 
Bund. . . . Biloculin - Ler 
Karakter . . , Meget godt. 

of line with the donkey-engine, The engine was now stop- 
ped, the fore part of the line secured with a stopper to an 
eye-bolt on the deck of the roundhouse, and the after part 
removed from the drums and tightly ivound on the reel 
aft, where a couple of nien stood ready to cominence bra- 
king. The word being now given to let go, the operation 
mas carried out 'in the manner described above for sounding 
~vitli the 'tube-lead. 

Veering the apparatus 200 or 300 fathoms prepara- 
tory to letting go, was indispensible with the Baillie ma- 
chine, owing to the p e a t  strain upon the sounding-line, 
the motion of which would otherwise have been impossible 
to regulate with the inems of braking at our disposal. 
The friction of the 200 or 300 fathoms of line in the wa- 
ter a t  the beginning of the operation, enable tlie brakes- 
men, though with some little exertion. to command the 
revolutions of the reel and the motion of the line. 

When sounding in greater depths, i t  is by no means 
so easy as in water comparativoly shallow to tell the exact 
moment at which tlie lead touches tlie bothom. The line 
will not drop flat on the deck, but go on running off the red ,  
even after the lead has reached the bottom, and with a, 
velocity but very little inferior to that it had during the 
descent of tlie lead. Meanwhile, by closely noting the 
speed of the line. in particular where i t  passes through 
the sounding-block below tlie accumulator, we have, in the 
great majority of cases, a sure nieans of accurately deter- 
mining the moment when the lead strikes tlie bottom, the 
rotation of tlie sheaf of the block becoming instantly slower. 
Moreover, the slack part 01 the line can then be readily 
brought in by hand, whereas so long as the lead is sinking, 
it will, as a rule: be found impossible to check its motion 
by physical strength alone. The usual mode of measure- 
ment, by noting down the exact time at  which each of the 
300 fathom slips entered the water, was frequently adopted. 
As a find resort, we liad the test afforded by the visible 
extension of the accumulator the instant the sounding-tube 
and the wator-bottle were lifted from the bottom. We 
then, as stated above, immediately began to measure off 
the number of fatlioms run out after the last slip had en- 
tered the water. Provided the arrest of the weight at the 
bottom could be accurately determined by observing the 
velocity of the line, the method of measuring by time-inter- 
vals, for every 100 fathonis run out, was found to be far 
more trustworthy with the Baillie macliine than with the 
tube-lead. 

Extract f'rmn the Sounding-journal. 

No. 384. 

Time . . . . . . 4 40 p. in. 
Wind .  . . . . . N. 
Force. . . . . . 3 
Weather . . . . Cloudy 
S e a . .  . . . . . 3 
Weight . . . 315 pounds 

Date 1878 August 11th. 
Lat . .  , , , . 78" 1' N. 
Long.. . . . 6" 54' E. 
Temp. ofAir 3. 0.' 

Do. ofSea 4". 5.  
Depth. . . . 1348 Fath. 
Bottom . . . BiloculinaClay. 
Character. . Very good. ' 
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Favne. 
-__ 

200 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
Bund 

Tid. Interyal. ! 
I ____- 

M; S. I M. S .  
16 32 

18 32 
19 40 
20 57 
22 16 
23 38 
25 19 
26 55 
28 33 
30 12 
31 55 
32 44 

’ 17 27 
0 55 , 

1 5  
1 8  
1 17 
1 19 
1 22 
1 41 
1 36 
1 38 
1 39 
1 43 
0 49 

s. j 

i 
J 10 

3 
9 
2 

19” 1 
-5 

1 
4 

2 1  

I 

Med det beregnede Interval 1” 478 for Lengden 1300 
til 1400 F a m e  findes for det observerede Interval af 49* 
en Lengde af 46 Fame,  eller den udledede Dybde 1346 
Favne. Ved den nprjere Eftermaaling fandtes 1343 Favne. 
Paa 78” 2‘ N, 6“ 44’ E fandt den Svenske Expedition 
med ,.Sofia” den 14de August 1868 en Dybde af 1350 
Favne. ,,Sofias” paavtvzerende Plads var omtrent 2 Kvartr 
mil W for ,.Voringens”, og da Bunden fra Spitsbergen af 
her skraanede nedad mod Vest er Overensstemmelsen mol- 
lem begge Expeditioners Lodninger efter . a1 Sandsynlighed 
endnu storre, end de ovennevnte Tal udtrykker. 

Lodlimms Ophaling. Efterat Loddet var kommet i 
Bund, gaves de medsendte Dybthermometre Tid til at an- 
tage det omgivende Vands Temperatur, og derpaa lagdes 
Lodlinen om Tapperne paa Indhivningsmaskinen. Dens 
Visniiig sees af de prikkede Linier i Fig. 14. Fra Fod- 
blokken gik Linen fprrst til agterste Spiltap, derfra frem 
og tilbage gjennem begge Tappers Furer og endelig paa 
Rullen. Ophalingen begydte, og under denne rulledes 
Lodlinen strax op paa Rqllen, saaat den altid var klar til 
neste Lodskud. M d i n g e n  af Dybden under Ophalingen 
er ovenfor beslcrevet. Indhivningen gik jevnt, og Maskinen 
bragte 100 Favne Line hjem i Lplbet af 3 Minutter. 

Naar Loddet naermede ‘sig Vandskorpen, skede Ind- 
hivningen langsijmmere: Thermometerne toges af Linen, 
under fornoden Stands i Indhivningen, eftersom de kom 
over Rekken paa Loddebroen, og tilsidst toges Vandhenter 
og Lod ind paa denne, hvor:de hexedes af. Vmdhenteren 
endevendtes og tprmtes af Chemikeren. Bundprplven under- 
sprgtes fprrst, som den laa i Lod-Rprret og dens Art notere- 
des i Loddejournden. Derpaa toges den ud af Rprret og 
bragtes paa Flasker eller Glas, som forsynedes med St& 
tionens Nummer paa Etiketten. I 1876 brugtes Selters- 
vand-Flasker med Korkeprop, i 1877 og 1878 cylindriske 
Glas, ca. 10” h0je og brede, der lukkedes med Pergarnentr 

Fathoms. 
-. -~ 

200 
300 
400 
500 
GOO 
700 
‘800 
900 

1000 
1100 
1200 
1300 

Bottom 

Time. 

m. s. 

16 32 
17 27 
18 32 
19 40 
20 57 
22 16 
23 38 
25 19 
26 55 
28 33 

1 3 9 1  ; 
1 43 ’ ;; .;: 1 0 49 , 

I .  32’ 44 

The interval computed for 1300 to 1400 fathonp be- 
ing lm. 47s.. the interval last observed, 49s., will correspond 
to a length of 46 fathoms, which. added to 1300, gives a 
depth of 1346 fathoms. By actual measurement. as de- 
scribed above. we got 1343 fathoms. The Sredish Expe- 
dition with the ‘(Sophia.” sounding ou the 14th of August, 
1868, in lat. 78” 2‘ N., long 6“ 44’ E., registered n depth 
of 1350 fathoms. The position of the Qofia” was about 
two miles to  the west of that of the iLViiringen;” and as 
the sea-bed shelves from the shores of Spitzbergen in a 
westerly direction past this locality, the agreement s1ioa.n 
by the soundings of the two Expeditions is probably even 
greater than expressed by the above figures. 

Heaving in the Line. - The lead having reached the 
bottom, sufficient time was allowed for the deep-sea tlier- 
mometers to assume the temperature of the surround- 
ing water, after which the sounding-line was passed round 
the drums of th‘e donkey-engine, as shown by the dotted . 
lines in Fig. 14. From the leading-block, the line was 
first led to the after drum, then passed backwards and 
forwards along the grooves of both drums, and finally on 
to the reel. Thereupon the heaving in compnced,  the 
line, as i t  came up, being wound on the reel, ready for the 
next sounding. Our mode of determining the depth when 
heaving in the lead has been alreadg described. The line 
was brought in at the uniform rate of 100 fathoms in 3 
minutes. 

On the lead nearing the surface of the water, the 
speed of the donkey-engine was reduced. The needful stop- 
pages, too, were made to detach the therniomuters as they 
came O T Q ~  tlie rail of the sounding-bridge; and finally. the 
water-bottle and the lead were taken in here and un- 
shackled, The water-bottle was immediately inverted and 
emptied of its contents, whereas the sample of the bottom 

I was first inspected in *situ, and its nature registered in the 
sounding-journal, previous to being taken out of the tube, 
from which it was transferred to bottles .or jars labelled 
with the ’number of the obserring-station. On tlie first 
cruise, in 1876, we used corked soda-water bottles, but in 
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5 
7 
G 
7 
7 

. 7  
8' . 
8 .  
7 
8 
9 
8 
8 .  
9 

papir. 
VaretrPgt. 

Bundprprverne overlereredes derpaa til Kemikernes 

2.00 
.1.43 
1.G7 
1.43 
1.43 
1.43 

' 1.25 
1.25 
1.43 
1.25 
1.11 
1.25 
1 *25 
i.ii 

Loddernes Udlsbslaastigliedw. Efter de i Loddejourna- 
len iiideholdte Data gives her nogle Resultater af Studier 
over Lodderiies Bevzegelse under Lodningen. 

Som tidligere bemaerket, var Lodlinens fprrste 
200 Faviie inddelt ined M a k e r  for hver 10 Favne. Paa 
Station 375 gjordes e t  Forsprg til Bestemmelse af Linens 
eller Loddets Udlarbshastigheder uuder de fprrste 200 Fav- 
nes Udlarb. idet Tidsarjeblikkene for hvert 10-Fame Msrkes 
Gaaen i Vandet noteredes, under dot a t  Bremsningen paa 
Rullen sprgtes lioldt saa normal son1 muligt. Resultatet af 
dette I?orsarg indeholdes i den fprlgeude Tabel. 

R0rlod. 

Hastiglied. 1 
Cavpc pr. Sek. 1 

1.67 . 
1.67 

3*33 2.50 . I 
1.67 I 
1.43 

1.43 ' 

1.67 I I 
1.43 
1.43 1 
1.43 1 
1.25 ; 

, . 1.25 i 
I 1.43 ' '  

1.25 ' 
I 1.11 . 

1.25 
. 1.11 

1-25 I 

Alan ser af 13,ubriklren ,,Hastiglied i Fame pr. Sek.", 
at Bastiglieden,.hrornlcd Loddet synker, der er lig Xu1 i 
det ajeblik, man ,,lader gaa", i Bogyndelsen er vorende, 
men naar sit Maximuin allerede ved 25 Favues Dyb, og 
derpaa or den gjeiineiusnitlig aftagende med Dybden, idet 
Linens Friktign i Vandet saintidig ined at Bremsningen er 
lettere a t  regulere, berirker en storre Modstand mod Be- 
vsgelsen. 

Af Iagttagelser af Udlabstiderpe for 100 Famemm- 
kerne pas en sterrre REekke Stationer h d e s  som ~ e n n e m -  
snitlige VEerdier de i den fprlgonde Tsbel opfprrte Tal: 

l h  iiorske Nordlinvserpeditioll, C. \Vi110 : Appnraterne C g  deres Urn& 

1877 and 1878 cylindrical glass jars, about 4 inches high 
and wide and covered at the top with strong vellum paper. 
When ready for storing, the samples of the bottom were 
left in charge of the chemist to  the Expedition. . 

Velocity of the Lead. - I n  this Section we give some 
results obtained by investigatmg the rate of descent 'fi.om 
tho data registered in the sounding-journal. 

The %be-lead. - B s  previously stated, the line v a s  
graduated'for the first 200 fathoms into lengths of tens of 
fathoms. At Station 375, we sought t o  determine the ab- 
solute rate of descent down to a depth of 200 fathoins, by 
registering th;! exact momeut at which e,ach of the ten- 
fathom slips entered the water, striving the while to keep the 
braking as uniform as possible. The following Table show 

. the results of the experiment. 

I 
Fathoms. 1 Time. 

0 
10 
a0 
30 
40 
50 

. (io 
70 
80 
90 

100 
110 
120 
130 
140 . 
150 
1 GO 
170 
180 

. 190 
200. 

0." o* 
' G  

12 
15 
19 

' 25 
32 
37 
44 
50 

. 57 
1 4  
1 11 
1 19 
1 27 
1 34 
1 42 
1. 51 
1 59 
a 7  
2- 16 

Velocity. 
r'ltorva'* Fath. pr. Sec. 

We see from a glance a t  the column headed T e l o -  
city in fathoms pr.. second," that the rate bf.descent, which 

*at the moment of 'letting go is nil, tends at first to in- 
crease,. soon h o i ~ o l w  reaching its maximum, at a depth of 
25 fathoms, after nvhich it begins, and as a rule continues, 
to .decrease with the depth, the. augmenting friction in the 
water, along with increased. facility of braking, together 
occasioning bea ter  resistance to the downward motion of 
lead and line. 

The figures in the following T d e  are deduced from 
the 3 intervals, timed at  a nhiiber of stations, for every 

. hundred-fathom slip . that successively ' entered tlie mater, 
and represent tlie average rate of decent. 

4 
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Favne. 

0 
100 
200 
300 
4OU 
500 
600 
7 00 
800 

(YOU) 

Tid fra  . I ' Rnetighed I 
ga". , 'nterva" ! Favne pr. Sek. I 

I __ -__ 
! 

O m  0 8  j 
55 .I O m  558 

2 12 1 17 
3 42 I 1 30 
5 18 1 36 
7 6 ;  1 4 8  

11 15 2 8  
13 29 i 2 11 

(16 10) 1 (2 41) 

9 7 1 2  1 

' 1.05 
0.92 , 

0.83 I 
0.78 i 
0.75 I 

(0.62) 

For  Intervallet 8!)0-900 Favne haves kun e n  Ob- 
servation. 

De her fundne Hastigheder slutter sig meget godt til 
de ovenfor fundne, efter hvilke Gjennemsnitshastigheden 
mellem 0 og 100 Favne .er  1.82 og mellem 100 og P O 0  
Favne '1.28, Man ser endvidere, at ljoddets Hastighed er 
stadig 'aftagende med Dybden. Udjevner man paa grafisk 
Vej Hastighederne i den f ~ r s t e  Tabel og slutter denne 
Raekke til den anden, der beror paa flere Iagttagelser, saa- 
ledes at Tidsintervallerne, i den sidste ' beholdes, saa faar 
man et Billede af Rgrloddets Bevaegelse saaledes som Kur- 
Verne R i Fig. 15 og 16 viser. Fig. 15 viser de til de 
forskjellide Tider udlebne Langder at Lodlinen, og Fig. 16 

Fathome. 
-- -- 

0' 
100 
200 
300 
400 
500 ' 

600 

800 
, 700 

(900)' 

Time. 

0" 0. 
55 

' 2  12 
3 42 
r; 18 
7 6  
9 7  

11 15 
13 29 

(16 10) 

Interval* I Fath. p. Sec. 
I 

I 
I I 

, 
0" 558 I 1.82 
I 17 
1 ' 3 0  
1 36 
1 48 
2 1  
2 8  
2 14 
(2 41) 

, 1.29 
1.11 
1.05 
0.92 
0.83 

0.75 
(0.62) 

0,78 

For  the 800-900-fathom interval we have only one 
observation. 

Tho velocities thus determined %gee pretty well with 
those previously found, which average 1.88 between 0 and 
100' fathoms and 1.28 between 100 and 200 fathoms. . 
Moreover,. the rate of descent decreases steadily with the 
depth. Now, if we equalize, in a diagrammatic form, the 
velocities given in the first Table, and adjust that series t o  
the second, retaining tl!e time-intervals of the latter, as 
based on a greater number of observations, me shall have 
figured before us the descent of the tube-lead, as repre- 
sented by the curves R, R, in Figs. 15 and 16. Fig 15 
shows the lengths of sounding-line run out during succes- 



Hastighederne, udtrykt ,i F a m e  pr. Sekund, i de forskjel- 
lige Dybder. I den fprrste Del af Fig. 16, fra 0 til 200 
Favne, er Hastighederne afsat for hver lode Favn, reg- 
net fra $ Favne ai', i den sidste Del er Hastighederne 
afsat for hver 100 Favn, rognet fre 260 Favne af. 

R0rlod wed Willes VaAzdhenter. Nedenstaaende Tabel 
viser 43ynkningen af Rprrloddet med Willes Vimdhenter, 
fra 100 Favnes Dyb af, til hvilken Dybde det blev udfiret 
fra Indhivningsm&kinen, f0r man ,,lod gaa". Iagttagelserne 
hidrprrer for Storstedelen fra 1876. 

Fame. 

100 
200 
300 
400 
500 
GOO 
700, 
800 
900 

Tid fra 
,,lad gaa". 

0" .od 
1 4  
2 14 
3 36 
5 0  

' 6 23 
7 46 
9 18. 

.lo 55 

'IntorVal. 

1" 4" 
1 10 
1. 22 
1 24 
1 22 
1 24 
1 32 
1 37 

Hastighod. 
Fv. pr. Sok. 
- 

1.56 
1.43 
1.22 
1.19 
1.22 
1.19 
1.09 

' 2.03 

Fra det Ojeblik, da' man ,,lader gaa", i hvillret Ha- 
stighedeh w Nul, voxer den raskt til et Maximum, 06 er 
siden Fjennemsnitlig aftagende med Dybden. Tabellens 
Resultater er fremstillet gralhk i Figg. 16 og 16 ved . 
Kurverne W. Man ser, at den Hastighed, med hvilken 

6 Meter. 

5 

8 

2 

I 

sive intervals; and Fig. 1 G  the rate of descent, in fathoms 
pr. second, at the different depths. I n  the left part of 
Fig. 16, from 0 to 200 fathoms, the velocities are given €or 
tens of fathoms; in the right'part of the figure, for hundreds, 
beginning with 250 fathoms. 

The following Table shows the rate of descent of the tube- 
lead when sent down along with Wille's water-bottle, be- 
ginning at 100 fathoms, t o  which depth the apparatus wei'e 
sunk with the donkey-engine before being cast off. The 

The Tube-lead with Wille's Water-bottle attached. - 

observations date chiefly fioiu 1876. 

Fathoms. 
-- 

100 
200 
300 
400, 
500 
GOO 
700 
800 
900 

Interval. 
-- I 

Om 08 I 
1 4 ' la 48 
2 14 1 1 10 
3 36 1 1 22 
5 0 , 1 2 4  
G 22 i 1 22 
7 46 , 1 24 
9 18 I 1 32 

10 55 1 37 

Time. 

T- . .  

Velocity 
Fath. pr. SCC. 

z 

. . .  
1.56 
1.43 
1.22 
1.19 
1.22 . 
1.19 
1.09 
1.03 

From the moment of casting off, when the Velocity is 
nil, the rate of descent rapidly increases up to amaximum, 
and then, as' a general rule, decreases with the depth. 
The results set forth in the TEtble represented diagramma- 
tically, by the curves W, W in Figs. 15 and 16. It is obvious 

4 +  
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O m  0' 
0 51 
1 48 
2 50 
3 59 
5 12 
6 27 
7 48 
9 15 

10 43 
12 16 
13 63 . 
15 27 
17 5 
18 46 
20 20 

Loddet slaar i Bund, er markelig stmre, naar Vandhenteren 
er paa, end med Rrarloddet alene. 

c 

BatUieMmlinen. Den fralgende Tabel er Middelre- 
sultater af Forsrag med Baillie-Maskinen, med en htd Be- 
lastning fra 142 til 182 Kilo (285 til 365 Pd.), gjennem- 
snitlig 171 Kilogram (342 Pd.), efter e t  stmre Antal Ia@ 
tagelsesrzkker. 

Om 518 
0 57 
1 2  
1 9  
1 13 
1 15 
1 21 
1 27 
1 28 
1 33 
1 37 
1 34 
1 38 
1 41 
1 34 .* 

Favne. 

200 
800 
400 
500 
600 
700 
800 
900 

1000 
1100 
3 200 
1300 
1400 
1500 
1600 
1700 

1.96 
1.76 
1 .GO 
1.4G 
1.37 
1.33 
1.23 
1.16 

* 1.14 
1.08 
1.03 
1.07 
1.02 
.0.99 

. 1.06 

Haetighed 
Pame pr. Sek. 

Kurverne B i Figg. 15 og 16 viser Tabellens Resul- 
tater. 

Sammenligner man Kurverne i Fig. 16, sm ser wan 
strax, hvorledes det tungere Lod slaar i Bund med en 
strarre Hastighed end det lettere, og Nprdvendigheden af 
tungere Lod til de dybere Lodskud fremkeder med Styrke. 
Figuren viser tydelig, hvorledes R~r lodde t  alene kommer 
til kort paa Dybder over 1000 Favne, saaledes som Erf& 
ringen har vist. 

Et fzlles Traek for alle tre Hastighedskurver er deres 
bslgeformige Lprb paa strarre Dybder. Dette forklares ved 
Bremsningens Ujevnhed. Bremsningen paa Rullen er paa- 
virket af Sprgangen, idet den falder lettere -at regulere i 
roligt Vejr end i uroligt, naar Fartprjot Iprfkr 06 wnker  
sig og derunder snart rykker i Linen, mart gaar med dens 
Bevsegelse. Men Ujevnheden i Bremsnjngen er vistnok 
ogsaa af fysiologik Natur. Under den fprrste Del af Lod- 
dets UdIprb bremser Folkene paa Rullen med friske Kraefter 
og udelt Opmerksomhed. Figuren viser i den tilsvarende 
Del af Hasfighedskurverne den stprrste Regelmsssighed. 
Saa bliver Bremserne t r s t t e  og mindre e a a g i v e n d e .  Lod- 
linen begynder at slsnge op og ned og til Siderne paa 
Vejen fra Rullen til Fodblokken. Et ,,brems ordentligt" 
fra den kommanderende Officiers Mund bringer atter Re- 
gelmassighed i Bevsgelsen, men denne aflprses igjen af 
Virkningen af Trathed under det fortsatte anstraengende 
Arbejde og saa fremdeles. Dime Perioder i Hastigheden 

that the velocity of the lead when i t  strikes the. bottom 
is perceptibly greater with the water-bottle attached 'than 
without. 

The Baillie Nachine. - The following Table gives the 
mean results computed from an extensive series of sound- 
ings with the Baillie machine, the total sinking-weight, which 
varied from 285 to 365 pounds, having averaged.348 pounds. 

Fathom. 

200 
300 
400 
500 
GO0 
700 
800 
900 

1000, 
1100 
1200 ' * 

1400 
1500 
1600 
1700 

i3n0 

Time. Interval. VdIocity 
Fath. pr. Sec. 

I-.--- . -L 

1.96 
1.76 
1 .60 
1.46 
1.31 
1.33 
1.23 
1.16 
1.14 
1.08 
1.03 
1.07 
1 *02 
0.99 
1 .OG 

The curves B, B in Figs, 15 and 16. are constructed 

A glance at the curves in Fig. 16. sliows that the 
heavier the lead the greater will be its velocity on reaching 
the bottom; and hence the need of increasing the sinking- 
weight for deeper soundings. The diagram clearly diicloses 
the untrustworthiness of the tube-lead as a sounding-instru- 
ment for depths of more than 1000 fathoms, thus confir- 
ming the result of experience. 

A common feature' distinguislhg the three curves of 
velocity is their sinuous course in great depths. This. &st be 
ascribed to want of uniformity in braking. The said ope- 
ration is disadvantageodsly affected in a seaway, the revolu- 

. tions of the reel being easier to regulate in calm .than in 
rough weatherj when the vessel heaves and sinks, now 
dragging after her the line,. and now following its motiop. 
Meanwhile, the cause of irregular braking is in part, no 
doubt, physiological. The men, who come to their work 
fresh, brake at first with skill and undivided attention. 
This is evident from the diagram, which exhibits grea- 
test regularity of form in the corresponding portion of the 
curve of velocity. After a time, the brakesmen get tired, 
and in consequence less attentive. The sounding-line is 
jerked up and down and sideways on its passage from the 
reel to the leading-block. By. an encouraging word, the 
officer in charge can, indeed, for a time, restore regularity 
to the 'braking; but soon the effects of lassitude, brought 

. from the results set forth in this Table. 
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' Difference 

falder nu vistnok ikke i ethvert Tilfsclde p a  samme Tid 
eller rottere samme Dybde, men Kurverne antyder. saaledes 
som ogsaa de grafisk opsat$e Kurrer for de enkelte Lodningei. 
viser, a t  der er en vis. Regelmsessiglied i Ujevnhederne, s a -  
ledes at disse. falder nogenlunde omkring samme Dybdetd 
ved de forskjellige Tilfzlder. 

, 

Den Tid, som behsves til at tage 'et Lodskud er va- 
sentlig afhamgig , af Lodskuddets Dybde. Efter Skibsjour- 
nalen, i hvilken anfortes Klokkeslettene for Lodningens 
Begyndelse, naar Fartojet stoppede, og for dens Afslutning, 
naar der atter sattes i Gang igjen, elrer naar en anden 
Operation, som Temperaturrzkke eller Skrabning, begyndte, 
findes ved en statistisk Beregning, at i Gjennemsnit krzvede 
et Lodskud paa 

. 100 F a m e  20 Minutter. 
500 - 40 - 

1000' - 1 Time. 
1500 - * I Time 30 Minutter. 
2000 - henimod 2 Timer. 

eller i Almindelighed 
Tiden for et Lodskud = 20" + 5" x ( y I> bden i Fv. - 100). 

100 
Denno Tid forbruges omtrent saledes som fdgende Skema 
viser. 

Dybde i 'Favne . . . . .  
Vsegt af Lod i Pund . 
Stopning af Partojet, 

Forbered. .til. Lodning 
Udfbing til 309 Favne 

ii 3 Minutter pr. 100 
h'avne. . . . . . . .  

Paascctning af Stopper, 
Linep taget fra Tnd- 
liivningsmaskinen til 
Rullen . . . . . . . .  

Udlobstid til Bunds efter 
Fig. 15 . . . . . . . . .  

Thermomotrenes Acco- 
modation, hodlinens 
Skiftning fra Rul til 
Spil . . . .  : . . . . . .  

Indhivning 8, 3 Min. pr. 
. 100 Favne . . . . . . .  

Ialt 
Ovenst. Forme1 dver  . 

~~ ~ 

Forskiel 

100 600 1000 1500 2000. 
112 112 285 "350 365 

0 . 0  9 9 9 

0 0 3 3 '  3 

1 7 9 17 25 

8 5 6. 5 5 

3 15 30 45 60 
22 37. 66 89 112 
20 40 65 90 115 ' *  

t 2  -3 + r  -1 -3 

on by the uninterinitGing exortion, axe again apparknt, to 
be again counteracted for a still shorter interval, and so 
on de novo, to the end of the operation. True, these 
periodical deviations in velocity do not occur in every 
case precisely at the same time. or rather at the same 

u depth, but the curves here given, as also those diagam- 
matically constructed for. each individual sounding, indicate 
a certain regularity in the inequalities, and a tendency to 
occureat about the same depth in all cases. 

T h e  T i m e  required jw Sounding depends niainly on 
the depth. From data in the ship's log-book, comprising 
the time at whicli each sounding commenced. '- viz. when 
the vessel mas stopped, - and that of its termination, 
when she again went ahead. - or the time at whicli some 
other operation, such as dredging or taking a serial 
tcniperature: was begun, ;we found, by direct computation, 
the time each sounding occupied to average as follows: - 

100 Fathoms 20 Minutes. 
. 500 - 40 - 

1000 - 1 Hour. 
1500 - 1 Hour 30 Minutes. 
2000 - Nearly 2 Hours. 

Henco a sbuhding occupied 20" + 5 " x (the depth 'in 
fathoms -100): 100; and this interval passed very nearly 
as set forth in the following tabular statement. 

Depth in Fathoms . . .  
Sinking-weight in pounds 

Stopping vessel and pre- 
paring for sounding 

Veering 300 fathoms of 
Line, a t  3 min. pr. 
100 fathoms . . . . .  

Putting on stoppers and 
shifting Line from drum 
of donkey-engine to the 
keel . . . . . . . . . . .  

Time required for rea- 
ching bottom, accord 
ing to Fig. 15 . . . .  

Time for Accomodation 
of the 'l'hermometers, 
and for shifting Line 
fromthe lieel t o  d r u i  
of donkey-engine . . .  

Heaving in at 3m. pr. 
100 fathoms , . . , . 

_I_____ 

Total 
Tbe above forinula gives 

100 500 '1000 1600 2000 
112 112 285 360 365 

10" 

0 

0 

1 

8 

3 

Minutes. 

10" 101" 

9 9 

0 3 

7 9 

5 ' 5  

10" 1 o m  

9 9 

3 3 

17 25 

5 5 

13 30 45 '60 
22 37 66 . 89 112 
20 40 . 65 90. 115 
t 2  -3 + 1  '-1 -3 
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toges nedenstaaende Lodskud. ' Til a t  betegne Bundens Be- 
skaffenhed er anvendt fdgende Forkortelser : 

I North-Atlantic Expedition, the following soundings were I I taken. The abbreviations given below denote' the nature 

r , - Fjeld, s -. Sand, 1 
!I 

oz -' Slik, 
sft - blprd, , sh - Skjzl. st - Sten; , 

. .I B. cl .- Biloculin-Ler, . y - ' gul. I 

0% - ooze. r - rock. s - sand. 
sft - soft. ' a sh - sliells. st - stones. 

B. cl - Biloculina clay. y - yellow. 

- 
1 

stat 
No. 

- - 
2 

3 
4 
5 
6 
7 
9 

I O  
I 1  
I 2  

I3 
I4 
15 
16 
'7 
18 
19 

,2 0 
2 1  
2 2  

24 
26 

27  
28 
29 
30 
3' 
32 
33 
34 

35 
36 
37 
38 
40 

'41 

Nordlig 
Bredde. 

(Nprlh 
Lutinde.) 

61 " IO.' 

61 5 
61 5 
61 6 
61 6 
61 6 
61 30 
61 41 
61 47 
61 53 
61 58 
62 4 
62 I O  

62 24 
62 33 
62 44 
62 23 
62 16 
62 14 
62 13 
63  I O  

163 
10 

63 7 
63 6 
63 I O  

63 I O  
63 I O  
63 IO 
63 I O  

63 5 
63 5 

63 7 

63 1 

63 37 

163 2 

62 15 
62 28 

63 2 2  

Langde 
fra 

Qreen- 
wich. 

(Imgitudc 
from 

&emwich.) 

6 "  32.'E 
5 15 E 
5 I4 E 
5 1 2  E 
5 .  9 E 
5 11 E 
3 37 E 
3 I9 E 
3 9 E  
3 o E  
2 54 E 
2 45 E 
2 36 E 
2 17 E 
2 4 E  
I 48 E 
2 .50 E 
3 8 E  
3 2 8 ' E  
3 . 4 1  E 
5 58 E 
5 16 E 
5 17 E 
5 18 E 
5 1 1  E 
5 7 E  
5 4 E  
5 o E  
4 5 I ' E  
3 O E  
0 53 E 
I I 2  w' 
I 26 W 
4 34 w 
2 29 W 
'3 58 w 
5 29 w 
7 I O  w 

- 
N. Favne 
N o w .  E'lha 

65 3 
600 
5 5 0  

. 490 
205 
2 0 0  * 
2 00 
214 
2 2 5  

2 1 7  
2 2 1 ,  
2 2 0  

2 1 5  

2 1 5  
2 80 
400 

213 
183 
'25 
87 

230 
87 
85 .  

385 
385. 
3 90 
405 
418 
5 x 0  
570  
IOOO? 
1050 

I44 
670 
198 

.677 

2 2 0  

I 180 

Dybde. 
(Depth.) 

3. Favnc 
(Fathoms. 

672 

566 
618 

504 

206 
2 06 

232 
223 
2 2 8  
226 

2 1 1  

2 2 0  

2 2  I 
2 2  I 
288 
412 
226 
219 
I 88 
129 
90 

237 
90 
87 

396 
396 
401 
417 
430 
5 2 5  
587 

148 
690 
204 

1 2 1 5  
697 

- 
I 0'8 I 

Meter. 
(dfelrw.) 

1229 
I 130 

. I035 
922 
386 
377 
377 

'402 
424 
408 
417 
413 
404 
404 
527 
753 

. 413 
400 
344 
23 6 
165 
433 
165 
'59 
724 

,724 
7 33 
763 
786 
960. 

I073 

I977 
271  . 1262 
373. 

1 2 7 5 .  

- 

2 2 2 2  

Bund. 

brfom.: 

- - 
s &cl 
do. 

I. cl. g 
s. cl 

r 
r 
cl 

oz. cl 
cl 

. cl 
cl 
cl 
cl 
r 
r 
cl 

cl 
cl. s 
cl. s 
s. cl 
s. cl 

r 
r 

s. cl 
s. cl 
s. cl 
s; cl 
8, d 

cl 

cl 
' cl 
st 

9. cl 
'r  

6. cl 
. cl 

cl. s 

OZ 

- 

tat. 
NO. 

-- - 
42 
43 
44 
15 
46 
4 7  
48 
49 
5 0  
51  
5 2  
53 
54 
5 5  
56 
5 7  
58 
59 
60 
61 
62 
63 

63 2 8  

63 5 1  
64 1 3 .  
64 36 
65 0 

65 53 
65 47 
65 I3 
64 47 
64 38 
64 39 
64 39 
64 .  39 
64 39 
64 40 
64 40 
64 41 
64 41 

6 5  26 

64 42 

72  
73 
74 
75 
76 
7 7  
78 
79 

64 46 
64 46 
64 47 
64 47 
64 47 
6'4 48 
64 48 
64 48 

1 2  58 'ilr 
I 2  5 w 
11 14 W 
I O  2 2  w 
9 2 5 w  
8 24 W 
7 18 w 

I O  I I * E  
9 5 9  E 
9 49 E 
9 38 E 
9 30 E 
9 I9 E 
9 io E 105 
9 O E l  90 
8 50 E ! 56 
8 39 E ~ 60 
8 30 E 85 
8 19 E 
8 Q E  

C. Favne 
+>OM. F i b  

256 
514 
820 
370 

. 2 5 0  

185 
290 
425 
5 5 5  

I 130 
1808. 
I495 
584 

90 
I "73 

156 
2 1 5  
162 

. 115 
' I5  

8 ; E  
7 5 3  E 
7 46 E 
7 37 E 
7 28 E 
7 2 0  E 
7 I3 E 
7 4 E  
6 54 E 
6 45 E 
6 36 E 

I 16 
128 
124 
126 
128 
I33 
129 
128  
141 
I45 
I45 
1 5 1  
15 I 

Dybde. 

(Depth ) 

E. Favne 
(Fufhoma.) 

-- 

264 
529 
844 
38 I 
2.5 7 
190 
299 
437 
57 1 

I 163 
1861 
I539 
60 I 

93 
178 
161 

167 
I 18 
I 18 
108 
93 
58 
62 
88 

1 19 
132 
128 
130 
132 
'37 
'33 
132 
I45 
I49 
'49 
I 5 5  

, 1 5 5  

2 2  I 

69 7 
470 

. 347 
5 47 

JO44 
2 12.7 

3403 
2814 
I099 

'70 
326 

$04 

2 16 
2 i6  

' 7 0  
. 106 

113 .  
161 
2 18 
241 
234 

799. 

294 ' 

305 

198 

238 

r. cl 
s. cl 

r 
3. oz 
s. cl 

cl 
B. cl 
B. cl 
B. cl 
B. cl 

s. cl 
cl 

s. cl 
s. cl, 
h. cl 
h: cl 
11. cl 

r 

F 

r 
r 

8. Cl 
9. cl 

cl 

cl. 9 
9. cl 

cl, s 

241 
251 i s cl 

265 1 S. ~1 
2 7 2  S .  cl 

i 8 3  ' 8. cl 

243 1 S.. C l  
241 9. cl 

2 7 2  1 S. C l  

283. 8. C l  



Meter. 
(Metres.) 

65 36 
65 32 
65. 30 
65 28 
65 26 
65 24  
ti5 2 1  
66 6 
66 10 
66 1.2 
66 15 
66 16 
66 18 
66 18 
66 2 0  

66 23 
66 26 
66 28. 
66 30 
66 33 
66 36 
66 39 
66 41 
67 5 2  
67 49 
67 47 
67 43 
67 40 
67 38 
67 35 
67 33 
67 30 
67 29 
67 27 
67 2 5 ,  
67 24 

66 2.1 

Bund. 

(Borcom.) 

Lsengdo 
fm 

Green- 
wich. 

(Longitude 
from 

Green y'ch). 

91 
92 

N. Fame 

64 0 
64. 0 

(Norw. F t h  

I 

1 
6"26.'E 140 
6 17 E ,  151 

5 58 E 180 . 
6 7 E 1 .  ' 7 0  

5 49 E 
5 39 E 
5 30 E 
5'35 E 
5 53 E 
6 8 E  
6 2 1  E 
6 32 E 
6 42 E 

' 7  8 E 
4 38 E 
4 I 4  E 
3 o E  
4 2 1  E 
5 2 1  E 
6 2 5  E 
7 2 9  E 
8 32 E 
9 I O  E 
9 37 E 
9 56 E 

I O  13 E 
10 33 E 
10 44 E 
X I  I E 
I O  41 E 
I O  30 E 
19 2 1  E 
I O  I O  E 
I O  o E 
9 51 '8 
9 41 E 
9 30 E 
9 2 0  E 
8 59 E 

- 8  40 E 
8 2 0  E 
7 59 E 
7 40 E ' I95 

6 59 E I 340 

5 33 E 
5 54 E 

7 I9 E I . 239 

5 1 2  E 1 680 

6 2 1  E 
6 A Z  E 
7 ' 3  E 
7 26 E 
7 48 E 
8 I O  E 
8 2 0  E 
8 3 1  E 

8 58 E 
8 47 E 

709 
694 
668 
689 
669 
772  
927 
862 
853 
835 
5 93 
438 

Dybde. 
(Depth ) 

E. Fnvne 
(Fathoma.) 

I44  
755  
'75 
'85 

303 
38 ' 
498 
355 
190 
205 
190 
178 
'58 
f 45 
'75 
805 
683 
3.88 

. 2 2 1  

213 
I94 
223 

193 
I 6,2 
145 
I 7 7  
1 7 2  
1 2 7  
I 80 
'59 
I57 

123 
I 2 0  
132 . 

2 1 1  

138 

263 
283 
320 . 
338 
404 
554 
697 

. 911 
649 
347 
375 
3 47 

. 326 
289 
265 
320 

I 47.2 
'249 

7 1 0  
3 90 
355 
408 . 
386 
353 
296 
265 
324 
315 
232 
329 
291 

2 5 2  
225 
2x9 
2 4.1 

287 

17.1 I 7 7 1  

2 5 8 .  

I 68 307 
190 , 347 

201 1 368 
192 j 351 

730 j 'I335 
I 308 

. i2 1 i258 

689 I 1260 

954 '745 
890 1628 

860 I573 
610 1 1116.'  
452 I . 827 

709 1296 

795 ; I454 

878 1. 1606 

cl 
' 'cl 

cl 
cl 

br. cl 
cl 
cl 

. cl 

s. cl 
gy. cl 

cl 
sft. cl 

cl . 
cl 

cl 
cl 
cl 
cl 
cl 
cl 
cl 
cl 

s. cl. 
cl . 

cl. g 
s. cl 
s. cl 

cl 
s. cl 
cl. s 
cl. s 
cl. s 
cl. s 
cl. st 
cl. s 
cl. s. 

cl 
cl 

cl. sh 
'cl. 9 
cl. st . cl 

cl 
br. 01 

cl 
cl 

br. cl 
cl 

ft. br. c 
br. cl 
br. cl 

cl 
cl 

ll. cl. f 
11. cl 

r 

p. cl 

68 -3  
68 23 
68 2 2  
68 2 1  

68 46 
68 40 
68 37 
68 39 
68 36 
68 32 
69 18 
69 1 2  

69 I4 
69 16 
69 I 7  
69 18 
69 25 
69 29 
69 32 
69 39 

I I  51'E 
12 93 E 
13 18 E 
I4 29 E 
'4 47 E 
'4 43 E 
14 38 E 
14 35 E 

:I4 33 E 
'3 49 E 
12 26 E 
X I  I O  E 
9 55 E 

69 45 I 8 43 E 
69 57 7 30  E 
69 59 ' 6 1.5 E 
7 0  4 9 50 E 
7 0  3 I I3 37 E 
69 56 I 14 18 E 
69 5' '4  41 E 

15 51 E 

69 46 16 15 E 

69 43 '7 16 E 

69 43 I 1.5 29 E 

69 44 1.16 54 E 

7 0  55 1 18 38 E 
7 1  2 , 18 3 E 

77  
431 

7 0  

624' 
79 

233 
327 
403 
5 2 1  

I 402 

65 

I97 
I 92' 
178 
189 
183 
198 
I 80 
142 
150 
189 
1 2 7  

125 

78. 
. 7 2  
90 

I 06 

I 18 
2 80 
5 92 
7 95 
690 
45 7 

1470 
406 

79 
444 

7 2  

I 2 2  

I 0 2  

67 
642 

81 
240 
337 
415 
536. 

I443 
'533 '578 

1549 I I595 
1561 I549 I I 1607 1594 

1503 i I :;;; 
1636 I 1684 
1661 

1442 . 1485 
I 378 . 1418 
'297. '335 
11.51 1185: 
835 860 
845 870 
242 249 
630 649 

45 46 
28 29 

'04 I 107 
1x8 ! 1 2 2  

360 

326 
3 46 
335 
362 
329 
2 60 
2 7 4 '  

232 
229 
223 
143 
132 
165 
I94 
187 
216 
5'2 

1083 
'454 
1262 
836 

2688 
7 42 
I44 
812 

I I 3 3  
123 

'I74 
. 148 
439 
616 

351 

3 46 

759 
980 

2639 
2886 
2939 
29x5 
2917 
3080 
3x27 
2829 
2 7  16 
2593. 
2441 
2167 
J573 
'59' 
45 5 

I 187 
84 
53 

196 
223 

Bund. 

(Uotcom.) 

c. s. cl 
cl. s. st 

cl. s 
cl. s 
cl. s 

cl. 
cl. s st 

cl. s 
cl. s. st 
sft. cl. s 

cl 
cl 
r 

sft. cl 
s. cl 

r 
1 ' 8  
r 
r 

d. cl. s 
5 .  F. sh 

1'. cl 
f. s. cl 
br. cl 
br. cl 
y . c l  s 
B. cl 

cl 
r 

br. cl 
. r  

1' 
br. cl 

F 
cl. st 
cl. g 

cl 
br. cl 
n. ci 
.B. cl 
B. cl 
B. cl 
B. cl 
B. cl 
B. cl . 
€3. cl 

8. cl. s t  
br. cl 
br. cl 
br cl. 

)r* cl. s 
;h. st. s 

s. cl 
. r  . 

r .  
st. cl 
cl. 9 

1' 



32 

25 59 E 
26 I I  E 
28 30 E '  
32 35 E 

- 

Stat 
N 0. 

- - 
'97 

I99 
198 

2 00 
2 0  I 
2 0 2  

203 
204 
205 
206 
2 0 7  
208 
209 

. 210 

21 I 
2 I 2  

213 
2'4 
2'5 
216 

217 
218 
2'9 
2 2 0  
2 2  I 
222 

223 
224 
225 
226 
2 2 7  
228 
22 9 
230 
2 3 !  
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 

' 242 
243 
244 
245 
2 46 
247 
248 
219 
250 
251 
253 
254 

.255 

78 
123 
123 
'14 

Nordlig 
Bredde. 

(A? rth 
Latitude.) 

71." 7. 
7' 13 
7 1  18 
7 1  25 
7 7  31 
7 1  31 
7 '  3' 
7 0  57 
7 0  51 
7 0  45 
7 0  '33 
7 0  2 1  

7 0  '9 
70 '7 
7 0  15 
7 0  12. 

7 0  23 
7 0  39 
7 0  53 
7 0  58 
71  0 
71  I 
7 1  2 
7 '  2 
7' 2 
7 1  2 
70' 54 
7 0  51 
7 0  58 
7 0  59 
7 1  .1,3 
71  I 2  
7 1  12 
71 16 
7' 2 1  
7 '  I O  

7 1  8 
7 '  6 
7 0  59 
70 58 
7 0  41 
7 0 .  ' 3  
69 35 
69 2 
68 41 
68 36 
68 32 
68 28 
68. 2 1  
68 14 
68 5 
67 56 
68 12 
68 I O  
68 6 
I Skjs 
67'27.' 
68 12 

'Laengde 
fra 

Green- 
uich. 

from . (Longitude 

Greenwich.) 
. .  

I 7 ' 28.'E 
16 52 E 
16 .17 E 
15 41 E 
15 28 E 
14 40 E 
'3 54 E 
13 34 E 
13 3 E 
14 36 E 
'5 50 E 
16 57 E 
= 7  9 E 
17 2 0  E 
I 7  31 E 
17 41 E 

2 30 .E 

3 40 w 
5 9 w 
6 O W  
6 5 1  W 
7 26 W 
7 35 v 
7 46 w 
8 24 W 
8 2 0  W 
8 4 w  
7 51 w 
7 33 w 
8 9 w  
8 55 w 
9 I O  w 
9 23 w 

0 0  
2 0. 

8 48 W 
8 46 W 
8 38 W 
8 55 w 
9 2 w  

I O  10 w 
IO 54 w 
I '  '3 w 
1-0 54 w 

4 I 7  w 
2 5 w  
o . 6 E  
2 24 E 
4 I I  E 
6 35 E 
9 2 0  E 
9 44 E 

tadfj orden 
1 9 2 5  E 
'5 40 E 

I I  26 W 

8 40 W 
.6 26 W 

N. Favne. 
NOM. Fthr.: 

134 
219 
5x0 
602 
628 
7 80 
875 

1230 
1250 

1039. 
65 6 

1212 

I 2 2  

I33 
12.5 
138 

1710 
1700 
1617 
I 196 

940 
773 

1238? 
1030 
63 5 

, 68 
92 

189 
330 

906 
J 711 

830 

758 
563 

805 

IO10 

'002 

251 
95 

I5 I 
255 
82 I 

97 5 
1087 
I 003 
* 345 
1895 
'948 
I546 

756 

I020 

1088 

I033 

616 
255 
'39 
351 

E. Favne. 
(Fathoma.) 

'38 
226 
525 
620 
647 
803 
90 I 

1266' 
1287 
1248 
1111 

675 

'37 
126 

129. 
142 

1760 
'750 
I 665 
1231 
829 
968 
7 96 

12753 

65 4 
1060 

7 0  
95 

'95 
3 40 
I040 
933 
7 32 
854 

1032 
780 
580 
259 
98 

156 
263 
845 

1050 
1004 
'I I 19 
1033 
'385 
'951 
2005 
I592 

778 
1063 
I 150? 
634 
2 63 

I I20 

I43 
341 

-_ 
Meter. 
fMetrea.) 

252 
4'3 
960 

L '34' 
I 183 
I 468 
I 648 
2315 
2354 
2282 
2032 
'234 
230 
25' 
236 
2 60 

3219 
3200 
3045 
2251 
1516 
1 7 7 0  
I 4'5 6 

'938 
I 196 

I 28 
I74 
357 
622 

I 902 
I 706 
'339 
I 562 
1887 
1426 
1061 
47 4 
I79 

2332 ? 

285 
481 

*545 
1920 
1836 
2046 
1889 
2533 
3568 
3667 

I 4 2 j  

291 I 
2048 

I944 

I 159' 
48 I 
262 
624 

Bund. 

(Bottom.' 

r 
r 
r 

br. cl 
br. cl. 

cl 
r. cl. I 
B. cl 
B. cl 
B. cl 
B. cl 

ir. cl. s 

r 
s. cl 
s. cl 
B. cl 
.B. cl 
B. cl 
s, cl 
B. cl 
B. cl 
B. cl 
' 3  

r 
. r  
ilk. cl. 
blk. s 
ilk. cl. 
dk. cl. 
br. cl 

r 
br. cl 
br. cl 
br. cl 
br. cl 
br. cl 
ilk. cl. 

r 
Ilk. s. ( 
r. s. ( 

B. cl 
B.' cl 
R. cl 
B. cl 
B. cl 
B. cl 
B. cl 
B. cl 
B. cl 
y. cl 
B. cl 
B. cl 
'. cl. 1 
br. cl 
EY. C l  
b. cl. 
b. cl 

S 

- 
Stat. 
No. 

- - 
256 
257 
258 
259 
2 60 
261 
2 62 
263 
264 
265 
266 
267 
2 68 
2.69 
2 7 0  
2 7 1  
272 
273 
274 
275 
276 
277 
278 
279 
2 80 
28 I 
282 
283 
284 
285 

287 
288 
289 
290 
29' 
292 
293' 
294 
295 
296 
297 
298 
299 
30' 
3 02 
303 
304 
305 
306 
307 
308 
309 
3'0 
31' 
312 
3'3 
3'4 

286 

Nordlig 
Bredde. 

(Nyrth 
Latitude.) 

70'  8. 
7 0  4 
7 0  '3 
7 0  49 
7 0  55 
7 0  47 
7 0  36 
7 0  44 
7 0  56 
7 1  18 
7 '  27  
7" 42 
7 '  36 
72 11- 

72  2 7  
72 38 
73 I '  
73 25 
73 46 
74 8 
74 5 
7 4 -  3 
74 1 

74 1.5 
74 '0 
74 3 
73 53 
73 47 
73 I 
73 6 
7 2  57 
72  52 
72 46 
72  41 
7 2  2 7  
7 '  54 
7 1  2 0  

7 '  7 
71  35 
7 1  59 
7.2 ' 5  
7 2  36 
7 2  52 
73 10 
74' 1 

75 16 
75 12 
75 3 
75 I '  

75 0 
74 .58  
74 57 
74 57 
74 56 
74 55 
74 .54  
74 55 
74 55 

Loengde 
fra 

Green- 
wibh. 

(Longitude 
from 

Greenwich.) 

X. Favne. 
( X O T W .  Ethb- 

I 

36 40 E 
35 1 E 
33 50 E 
33 3 E 
31 30 E 
31 16 E 
31 12 E 
2 7  39 E 
25 43 E 
2 2  2 7  E 
2 0  48 E 
18 5 1  E 
17 .18 E 

14 2 1  E 
12 58 E. 
I I  56 E 

15 36 E 

14 32 E 
15 I9 E 
17 50 E 

2 1  57 E 
2 2  59 E 
21  X I  E 
15 I I  E 
I I  40 E 
8 9 E  
5 1 2  E 
I 51 E 
2 14 W 
I 2 0  JV 
0 54 w 
3 2 E  
4 51 E 
7 56 E 

I O  2 7  E 
12 I O  E 
1 2  43 E 
1 3  r8  E 
13 50 E 
14 2 5  E 
I4 53 E 
I5 49 E 

2 0  18 E 
2 0  5 1  E 

15 21 E 

.I 44 
126 
734 
132 
'55 

191 
'77 
'43 
214 
2 18 
2 2 3  

i 7  
34 

1 1 2 ,  

414 
7 45 
7 7 7  
995 
434 
242 
.209 
213' 
'85 
I 88 
2 I O  

92 

1078 
'399 
'243 
'457 
1327 
I 636 
1928. 
I 166 
I 686 
'545 
~ 2 9 6  
1181 
1'04 

1035 
977 

I IO 

619 

872 
639 
I 98. 
494 

.. 

Dybde. 
(Depth.) 

5. Favnt 
%athorns., 

225 
I 60 
230 
80 

'27 
'27 
148 

86 
' 0 5  
r30 
148 
'30 
138 
'36 
I 60 
'13 
I97 
182 
I47 

225 
230 

79 
35. 

I 15 
45 7 
767 
800 

1024 
447 
249 
215 
219 
19' 
194 
2 16 

95 

1110 

'440 
1280 
I 500 
1366 
1684 
1985 
1 2 0 0  

'735 
1590 
I334 
1216 
I 136 
I 065 
1006 
898 
658 

I 2 1  

2 2 0  

637 

204 
509 

Meter. 
(Merres.) 

4x1 
293 
421 
146 
232 
2 32 
2 7 1  

'57 
192 
238 
2'7 I 

.238 
2 52 

249 
293 
2 0 7  
360 
333 
269 
402 
4" 
421 
I44 
64 

836 

7463 
1873. 
817 
45 5 
393 
400 
3 49 
355 
3 95 
'74' 

I 165 
2030 
2633 
2341 
2743 
2 498 
3080 
3630 
2 I95 
3173 
2 908 
2 440 
2224 
2078 
I948 
1840 
1642 
1203 
373 

22 '  

2 I O  

1403 

-- 

Bund. 

(Bottom.) 

gn. cl 
gy. cl 
gn. cl 

cl 
cl 
cl 
cl 

sft. cl 
h. cl 
sft. cl 
cl. st 
cl. s 
gn.. cl 
br. cl 
gn. cl 
cl. s 
@I. cl , 

cl 
gn. cl , 

gn. cl 
p. cl 
gn. cl 
it. sh. cl 

1' 

I 
1' 

ift. gn. cl 
br. cl 
br. cl 
br. . cl 
gy. cl 
gy. cl . 
br, cl 
gn. cl 
' cl. s 
gy. cl 
6Y. cl 
s. cl 

i f i . br. cl 
B. cl 
B. cl 
I3. cl 
B. cl 
B. cl 
B. cl 
B. cl 
B. cl 
B. cl 
B. cl 
B. cl 
B. cl 
B. cl 
br. cl 
br. cl 
br. cl 
fzY. cl 
gy. cl 

93' ; gy: cl 



- 

Stat. 
NO. 

-. - 

315 
3 16 
317 
318 
319 
320 
32 I 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
3 40 
341 
3 42 
343 

I3  5 E. 
X I  36 E 
I j  IO E 

Nordlig 
Bredde. 

[h! rU4 
I.atifiide.) 

74" 53. 
74 56 
74 56 
7 1  56 
74 57 
74 57 
74 56 
74 57 
72  53 
73 47 
74 2 
75 31 
75 39 
75 42 
75 45 
75 48 
75 51 
75 56 
76 6 

76 '7  
76 I9 
76 23 
76 I9 
76 30 
76 31 

76 12 

7 7 2  
1116 

7 2 7  

Lsngde Dybde 
fra ~ (Drplh.) 

Green- 
with. I 

fI,ungittli,e N.Fa~ne.  E:. Fame. 
(NOM. Flfiu.); (Falhomr.) 

-_. 

I I 

I 80, 
129 
99 - 55 
45 
31 
25 

223 
233 
90 

123 
I88 

'99 
'444 
7 95 

"49 
7 48 
403 
179 

7 0  

2 1  

2 00 

2 0  

146 

58 
37 

I 18 
523 
7 43 

-_ 
Meter. 
(Met rw.) 

-_ 
329 

181 

82 
57 
46 
38 

408 
42 6 
165 
225 
344 

. 366 

812 
I454 

1368 
737 
327 
128 

236, 

I O 1  

364 

2 IO1 

37' 

68 
I 06 
216 
956 

'359 

267 

Bund. 

(Bottom.) 

11. cl. s 
b. cl 

1. gy. cl 
3. gn. cl 

1' 
1' 
1' 
1' 

11'. gy. c! 
63'. cl 

1. gn. cl 
d. cl 

gn. cl 
gy. cl 
d. cl 
d. cl . 

red cl 
B. cl 
€3. cl 
d. cl 
d. cl 
h. cl 

1' 
S 
1' 
cl . 
1 ' .  , 

cl 
a. gy. ci 

3 44 
347 
349 
350 
35' 
352 
353 
354 
355 
356 
357 
358 
359 

36 I 

363 
364 
365 
366 
367' 
368' 
369' 
370: 

360, 

362' 

371 
372 
373 
374 
375 

76" 42.' 
76 40 
76 30 
76 26 
7 7  49 
7 7  56 
77  58 
78 I 
78 0 
78 2 
78 3 
78 2 
7 8  2 
78 47 
79 8 
79 59 
80 3 
79 48. 
79 34 
79 35 
78 44 
78 43 
78 42 
78 48 
78 8 
78 9 
78 I O  
78 16 
75 3 0  

Lmngde 
fra 

Green- 
wi ch: 

(IAngitiide 
from. 

Greenwich.) 

. 

N. F a m e .  
(h-ortu. Ith8. 

11 18 E 
9 46 E 
9 25' 33 
6 58 E 
5 28 E 
5 40 E 
8, 28 E 

I O  50 E 
I I  25 E 
X I  17  E 

7 46 E 
8 2 0  E 
8 53 E 
8 37 E 

13 46 E 
14 7 E 
14 2 1  E 
1 5  33 E 
15 3 E 

107 

90 
404 
409 

I 2 1  

879 
446 
253 
189 

7 2  
59 

'520 
306 

84 
I 06 
191 
125 
1.17 
. 5 8  
I 98 

.Dybdc. 
[Depth.)  

E. Fame. 
(Falhomr.) 

_- 
1017  
1429 
I487 
I 686 
1640 
I 686 
I333 
I343 -' 
948 
I IO 
125 
93 

416. 
42 I 
905 
459 
2 60 
I95 
74 

, 6 1  
535 
315 

I09 
197 
129 

60 
204 

87 

I 2 0  

Net?r. 
(Met rea.) 

I 860 
2613 
2719 
3083 
2999 
3083 
2438 
2456 
I734 

229 
' 7 0  
761 
7 7 0  

I655 
839 
475 , 

357 
'35 

978 
576 
,159 
'99 
360 
236 
219 

373 

2 0 1  

J I 2  

I 1 0  

* Yaavsrende Plnds usikker: inuligeiis 4'--5' sydligere. 

'Posifion docrl(fti1; pnsaillg froqi 4 to 5 Nil- farther South. 

Bund. 

(Uolloal.) 

d. cl 
B. cl 
B. cl 
B. cl 
B. cl 
B. cl' 
B. cl 
B. cl 

cl 
b cl. 
p, cl 
cl. g. 

b. gy. cl 
11 

B. cl 
b. cl 
b. cl 

Sll 
d.  gy. cl 

cl 
b. cl 
st. Cl' 

a. g..ci 

gy. cl 
gY. cl 
d. cl 
d. cl 
d. cl 
d. cl 

I )en norske Nord1invsexl)oditioii. C. \Wlo  : Appnraterno og dercs' Drug. 
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Tern peratur-BBkker I 
Til Undersprgelse af Temperaturen i forskjellige Dyb- 

der pat samme Station toges Temperatur-Rzekker. Disse 
udfortes i Regelen s'aaledes: Rtrrloddet hexedes i Lodlinen, 
og lige ovenfor Loddet fastgjordes et Dybvandsthermometer, 
ganske som ved Lodning. Indhirningsmaskinen udfiredes 
100 Favne, og Thermometer No. 2 gjordes fast i Lodlinen 
fra Loddebroen. Atter udfiredes det andet 100 F a m e  og 
Thermometer No. 3 paasattes Linen. Paa  denne Maade 
anbragtes 5 a 6 Thermometre paa Linen med 100 Favnes 
Afstand og szeakedes ved Udfiring fra Indhivningsmaskinh 
til de Dybder, i 'hvilke man vilde maale Temperaturen. 
Naar alle Tliermometre havde faaet Tid til a t  accommodere 
sig, haledes Linen Ind med Maskinen. Der stoppedes saa 
lang Tid, som var nprdvendig for a t  l0se Tlierniometrene 
fra Linen, efterhvert som de kom op. Der  lagdes me,nen 
Vind paa jevne Bevzegelser under disse Operationer, for 
ikke at udszette Indexthermometrene' for pludselige Ryk 
eller S&d. I hOj &gang maatte der benyttes megen For- 
sigtighed ved Thermometrenes Aftagning af Linen. Far- 
tojet laa i Regelen, som ved Lodning. med Stevnen mod 
Soen, men man kunde ikke altid holde Lodlinen saaledes, 
at den kunde naaes ined Haanden fra Loddebroen. Linen 
maatte da bringes ind til Broen ved Hjzelp af en Baads- 
hage, der maatte gribe Lin'en under Therniometret for 
ikke at komme til at berme dette. 
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Temperaturrzekkerne udfrartes kun meget faa Gange 
ved at  lade Linen labe ud fra Rullen, da dens Standsning 
let medforte Ryk, som ialfald Idextherinometre ikke maa 
udsattes for. 

Temperaturrskker p m  Dybder mindre end 50 Favne 
udfprrtes ofte med Haandlod og Haandline. der havde Mzer- 
ker for hver 6 eller 10 Favne. 

Temperaturrskkerne toges i Almindelighed strax ef- 
'ter et  Lodskud. Flere Gange blev der dog efter Lodskud- 
det arbejdet med Skrabe eller Trawl, naar saadant faldt 
belejligere, og Temperaturrsekken toges da efter at disse Ar- 
bejder var faxdige. Paa denne Maade er det gaaet til, 
a t  Temperaturrskkens paavrerende €'lads undertiden er lidt 
forskjellig fra Lodskuddets. 

Varigheden af en Temperaturraekke er iiaturligvis 
forskjellig efter Antallet af Dybder, hvori Temperaturen 
tages og efter Dgbdernes Stsrrelse. En  Statistik. taget 
af Skibsjournalen, viser, at der til Lodskud og Temperatzcr- 
rcekke medgik omtrentlig: 
Paa et  Dyb af 100 Favne 30 til 50 Minutter. - 

- - 5 0 0  - 1 Time 40 - 
- - - - 10ou .- 2 Timer30 - 
- - - -1500 - 3 -  
- - - -2000 - 3 -- til 8 Timer 30 I 

I Minutter. I , .  

S e r i  a1 Temperatures. 
For  determining the temperature of the sea in diffe- 

rent depths a t  the same observing-station, we took series 
of temperatures. Our mode of operation was generally as 
follows: - After shackling the tube-lead to the sounding-line, 
we attached, just above the weight, a deep-sea thermome- 
ter, precisely as for ordinary soundings. Then, 100 fathoms 
of line were veered out with the donkey-engine, and Ther- 
mometei' No. 2 made fast, from the sounding-bridge, a t  the 
first hundred-fathom slip, after which we veered another 
100 fathoms, and attached Thermometer No. 3 to .the line 
at the second slip. I n  this manner. as many as 5 or 6 
thermometers were made fast to the sounding-line at  inter- 
vals of 100 fathoms, and sent down to register the tem- 
perature in the desired depths. So soon as tlie thermome- 
ters had had time to take the temperatui*e of the surround- 
ing water, me started the donkey-engine and began hauling 
in the lead, stopping, as each of the thermonieters came 
up over the rail of the bridge, to detach it from the 
line. Very great importance was attached to uniformity of 
motion pending these operations, .so as not to expose the 
index-thermometers to any sudden jerk or shock. In a 
heavy sea, we had to be specially careful when taking the 
thermometers off the line. The ship generally lay Isad to 
sea, as she did during the descent of the lead; ' neverthe- 
less. we sometimes found i t  impossible to keep the line 
within reach from the sounding-bridge, in which case i t  
was got in with a boat-hook, care being taken to hook the 
line below the thermometer, and thus avoid coming in con- 
tact with the latter. 

Only a few serial temperatures were taken by letting 
the line run out of itself, the necessary stoppages in that 
case easily occasioning jerks, to whicli the index-thermo- 
meters, a t  least, must not be exposed. 

A t  depths of less than 50 fathorns, serial tempera- 
tures were frequently taken with the hand-lead. tlie line 
being graduated into fives or tens of fathoms. 

As a rule, we took our serial temperatures iminedi- 
ately after sounding. On several occasions however. the 
dredge or trawl was worked in preference, the serial tem- 
peratures being in that case deferred till we had terminated 
those operations. This accounts for the position in which 
certain of the serial temperatures were taken differing 
slightly from that of the soundings. 

The time required to take a serial temperature will 
obviously depend alike on the depth and the number of 
temperatures. Data obtained from the ship's log-book show 
the time occupied in taking a soundiug and a serial tem- 
perature to have averaged as follows: - 
For a Depth of 100 Fathoms . from 30 ' to  50 minutes. 

- -  - - 6 0 0 . -  1 hour 40 minutes. 
- -  - -1000 - 2 hours 30 - 
- -  - - 1500 - 3 -  
- -  - -2000 - from 3 hours to 3 hours 

30 minutes. 
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1 de dybere Lag. under GOO'Favne. toges sjeldeii 
Ternperaturrpkker, da Vandets Temperatur her kun vari- 
erede fra 0" til -1.5. 

I, 

j/ varying only froin 0" to - 10.5. 

A t  depths exceeding 600 fathoms we seldoin took 
serial tempe;-atures, the temperature in the deeper strata 

II 

I 
I 
I 

I' 
I! 

Bu 
De Apparater, soin 

brugtes til at  hente Uyr 
op fra Havbunden. Yar 
Siraber. Srabere og 
Trawls. 

SlwaBe. -- Dette Ap- 
parat var gjort efter 
engelsk Mprnster. Skra- 
beinundeu bestaar af en 
sinedet Jernrammo, livis 
Lsngde er onitrent 7 
Gange saa stor soin, 
Bredden. Til denne 
er fscstet en Pose eller 
Seek. og det liele dra- 
ges langs Hnvbundcn. 
idct Muinden ined sin 
nederste lange Lscbe 
afskraber det prverste 
Lag af cleniie og der- 
nied de deri raxendc 
Sprdyr. 

Af Slc.1.uber for stprrre 
1)yb havde vi 3 Stprr- 
rclser. Paa deu stor- 
ste. fremstillet i Fig. 
1'7. var Lpbernes Lz11g- 
de, 1'18.25 (4 Fd),  paa 
den inelleiiiste OJfl..04 (3 
Fod) og paa den mind- 
sto 0fil.78 (21/2 Fod). 
Paa alle 3 vai- Formen 
af Slwabemwid@z den 
samme. Med 'den 01)- 
rindelige Form. soin * 

Skraberne liavde, da de 
kom fra England, fandt 
vi. a t  de tog for Lidet 
af Bunden, og selv ef- 
ter  lang Skrabiiing vnr  
der altid meget lidet 
i dein. Medens Expe- 
ditionen laa i Thorshavn 
i Begyndelsen af ,Tdi 
187G og udbedrcde den 

Lndskl lab ni 
li 
I 

Fig. 17. 

Dredging. 
The apparatus ein- 

ployed on the Erpedi- 
tioii for bringing up 
aniinals from the bot- 
tom of the sea coin- 
prised tlic dredge. the 
trawl: and swabs. 

The Dredge. - This 
instrunient was on an 
English pattern. The 
frame is of hammered 
iron, tlie length a t  the 
mouth being to the 

* width 3s 7 to I .  F ~ o i n  
the frame is suspended 
a, bag. into which. on 
the dredge being drag- 
ged over the bottom. 
the long nether lip of 
the mouth will scrape 
in the substance of tlie 
surface, along with the 
marine animals i t  con- 
tains. 

For greater depths. 
we had dredges of 
three different sizes. 
I n  the largest (Fig. 17). 
the length of' the lips. 
or scrapers. vas 4 feet, 
in that of niedium size 
3 feet, and in tlic sinnl- 
lest 21/2 feet. The 
shape of the 1)202ith was 
the mine in all tliree. 

These instruments. 
which had been inadc 
in Eugland for the Es- 
pedition. did not. 'we 
found, as originally con- 
structed, bring up a 
fair sample of the bot- 
toin; the freight was 
inva+iably small. even 
after protracted dredg- 
ing. We therefore. 
wlien refitting a t  Tliors- 

5* 



lid& Soskade, benyttede vi Anledningen til at give Laberne 
en hensigtsmsssigere Form, idet der udenpaa den oprinde- 
lige Laebe paaklinkedes tyndere Jernlsber, der rakte 3.9 
cm. (11/2 Tomme) frem foran de gamle. Mundingen blev 
herved ogsaa noget videre, da de nye Laeber havde en 
divergerende Stilling udad, foruden at  Laberne blev skar- 
pere. I Fig. 17 ser man dem afbildet. Denne Anordning 
viste sig stra-x som en Forbedring. n e t  haendte dog un- 
dertiden, at Laeberne greb altfor dybt, saaledes at Skraben 
i kort Tid fyldte sig med Bundmaterialet, istedetfor kun 
at skumme det 0verste af dette af og frarst efter laengere 
Tids Skrabning at  fylde Sakken. Denne Ulempe hevedes 
dog snart ved Anbringelsen af e t  Par korte Tramejer. som 
er viste i Figuren, paa begge Sider af Skraben.s Jernramme. 
Mojerne vax 4 til 5 Centimeter (l'k til 2 Tonimer) 
brede og af lidt strarre Laengde end ,Jernrammens Hrajde, 
paa Ydersiden og for begge Ender afrundede, og fastgjorte 
henimod sine Ender med Surringer dels til Jern-Hanefoden 
dels til den Kant  af Skraberammen, hvor Sskken var 
fastsyet. Forenden rakte ganske lidt foran (i Figuren over) 
Laebernes Yderkant. 

Smkken var af Kokostougverk, lag4 som Matte. Den 
var syet til Skrabens Jernramme paa dennes Under- eller 
Bagside, og desuden sammensyet paa Siderne som vist i 
Figuren, saaledes at den let kunde aabnes og Indholdet 
legges frit i Dagen. 

Skraben var, saaledes som Figuren viser, forsynet 
med en Hunefod, i hvilken Skrabetouget blev fastgjort. 
Ranefoden va r  af Jernstsenger, med dobbelt Part i den 
Skraben naermeste Del, og faestet til Skraberammen 
med s k r k e  Ringe, der gik gjennem Euller i donne og 
gjennem Hanefodens Djebolt. Den ene Side af Hane- 
foden bestod i Forhaand af 2 Dele, der endte i 0je- 
bolte, som vax forbundne med en Eangning af Skihmands- 
garn. Denne var beregnet paa at springe,. dersom Skraben 
stprdte paa en stprrre Hindring paa Havbunden, som kunde 
holde den fast, naar begge Hanefodens Axme trak i Skraben. 
Med alene den ene Arm som Drag. kunde man i mange 
Tilfaelde d0 re  Regning paa at faa Skraben halet rundt 
Hindringen og 10s. 

Til Seokkens Bund var fasejort en Jernstang, til 
hvilken, ud imod dens Ender, nejedes 2 Svabere paa hver 
Side. Disse Svabere var af heglet Eamp,' noget over 1" 
(3 Fod) lange. Mange Dyr. som ikke eller i lidet Antal 
kom ind i Skrabesaekken, hang fast ved Svaberne, der saa- 
ledes var, for v i m  Dyrem%r, et udmaerket Fangstapparat. 

Enkelte Gange, paa meget ujevn Bund, hvdr man 
vilde risikere at faa Skraben iturevet, brugtes Svabere alene, 
faestede til en Jeinstang, der rned Hanefod var fzstet til 
Skrabetouget. 

havn in the beginning of July 1876: took advantage of the 
opportunity afforded to modify the construction of the ap- 
paratus, with the object of remedying the above-mentioned 
defect, in which we succeeded, by rivetting ,on to the ou- 
ter surface of the scrapers another, but thinner pair (Fig. 
17), projecting an inch and a half beyond the former. In  
this way greater width was given to the mouth of the 
dredge, the additional pair of scrapers being made to di- 
verge from each other; moreover, . they Imd sharper 
edges. Our modification turned out a decided improve- 
ment. Now and again, however, the scrapers would cut 
too deep, and soon fill the dredge-bag with matter from 
the bottom,' instead of skimming off a thin layer from !lie . 
surface and .gradually freighting the apparatus. But this 

. drawback we got rid of by fixing to the, frame of' the 
dredge, as shown in the figure, a couple of wooden run- 
ners, one on either side. These runners had a width of 
11i2--% inches, and slightly exceeded in length the height 
of the'fraine; they were rounded on the outer side aiid at 
both ends, and were lashed, near their extremities, to the 
iron crow-foot, and to the end of the dredge-frame from 
which the bag depended. The fore part projected a very 
little beyond the edges of the scrapers. 

The Bedge-Bag - of strong cocoa-uut matting - 
was suspended from the lower end of the frame, and 
fastened together a t  the sides in such manner as . to  admit 
of being readily opened to expose its contents. 

1 .  

The dredge, as shown in the figure, was made fast 
to the dredge-rope by means of a crow-joot, consisting of 
iron rods, two-armed in the part nearest the dredge, and 
attached to the dredge-frame by strong iron rings, that pass- 
ed through holes in the frame and through the eyes of 
the crow-foot. One arm of the crowfoot was in two parts 
terminating in eyebolts, conuected together by a stop 
of spunyarn, so that in case the dredge got jammed 
among rocks' and stones, a strain less than sufficient 
to break the dredge-rope would part the stop, alter the 
position of the dredge, - which would then be attached 
to the rope by only one arm of the crowfoot, 2 and pro- 
bably enable it to free itself. 

To the bottom of' the dredge-bag was  attached a long 
tranverse iron bar, with a couple of iLswabs," or rather bun- 
ches of teazed-out hemp, about 3 feet in length, fastened 
a t  each of the free ends. animals that never entered the 
dredge-bag, or, at best, but rarely and few in number, 
came up again and again on the tangles, which seem to 
be singularly well adapted for the capture of certain kinds 
of marine animals. 

Once or twice, on a bottom exceptionally rugged, in- 
volving the risk of the dredge being torn or broken,. we 
sent down the tangles alone, attached to an iron bar, 
which by means of a crow-foot was made fast to the 
dredge-rope. 



hf Trawls havde vi 2 Slags, begge leverede af Dr. Of Trawls 
J . Hearder & Son i Plyiiioutl~. nenilig Otter-Trawl og ' 1  the Beam-trawl. 
@om-Trawl, 1 1  of Plymoutli. 

we had two kinds, 
both furnished by 

viz. the Otter-trawl niicl 
Dr. I. Hearder & Son 

--. 

Fig. 18. 

Otter-Trawlel, (Fig. 18) er imriuest o t  k'iskeapparat 1 1  

<e szrdeles ineget skikket til zoologisk Brug: Det I '  

tr af  et  Net, der er 'mbent foran og bagtil snevrer I 
iiiinen til en Spicls. Til Setiiiundingen er fastgjort I 

2 -0ttere eller firkanteile Trsplader. 0,%3 (2 Fod) h0je, 
hvis Underkauter er belastede nied Jernniejer. Enderne ii 
af Hanefoden, der forbinder Skrabetouget nied Trawlen, 1, 
er fastgjort til Stropper paa Indersiden af disse Ottere, 

liver Side. Overkanten af Netmunclingen holdes oppe ved I I 
saaledes a t  de under Farten veil Vandtrykkot skjzrer ud til 

Korkstykker, inedeiis Underknnteii er belastet ined Blystyk- 
ker. Netniundingen er 7"'.5 (24 Fod) bred iiiellem Otterne, 1; 

og Posens liele Lsngde er G.*"3 (PO Jiocl). 

N < u r  Otterne skal koinme i Stilling, iiiaa dette Ap- 
parat gives saa stor Fa r t  gjennem Vandet, at det paa 
Grund af Tougets Visning paa storre Dybder er udsat for 
a t  loftes fia B~unden. 

1 1  

Tlie Otter-trawl (Fig. 18) is properly a fishernian's 
:tpparatus, and not very well adapted for scientific purposes. 
It consists of a long conical b q  of cord-netting, to the 
inontli of wliich are attached two "otters," or quadrangular 
pieces of wood. 2 feet square, each weighted on the lower 
part with an iroii runner. The ends of tlie crow-foot con- 
necting the trawl with the dredge-rope are secured to straps 
on the inner side of the otters. in sucii manner as will 
cause the latter. wlieri in inotion, to sheer out. or diverge, 
from tlie action of the water. The top side of the mouth 
of the net is kept in position by pieces of cork, the under 
side being weiglited wit11 rolls of sheet-lead. 'The length 
of' the trawl-bag is 20 feet. and its width a t  the mouth: 
iiieasured betweon the otters. 24 feet. ' 

To give the otters the right position. the trawl must 
inove through the water with a rapidity that. by reason 
of tlie oblique direction of the dredge-rope, will easily 
cause the nppai~atus 'to be lifted from the bottom. 

Fia. 19. 
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Bom-Trawlen (Fig. 19) bestam af c t  poseformet, mod 
Bagenden spidst indsnsvret Net, hvis Mundings Overkant 
er fastgjort til en. 4,'"i' (16 Fod) lang. rund Boin af Tre. 
paa hvis firkantede Ender er indsmplget Jernmejer, Orn..t) 
(2l/? Fod) h0je. paa hvilke Apparatet kjprres langs Hav- 
bunden. Trawlens Lsngde fra Midten af Roinmen til 
Spidsen af Nettet er W.5 (21 Pod). Den med Blystykker 
belastede. noget slakke Underkant af Netmundingen er i 
sine Ender fa?stet til Mejernes Underdel og slsber langs, 
Bunden nielleni disse. idet den graver mere eller mindre 
dybt ned i Bundens Materiale: Gjennem en Hanefod af 
Tougrerk. der er faestet i Ojebolte paa Forkant af Jern- 
mejerne. staar Trawlen i Forbindelse med Skrabetouget, 
Til Mejerne og til Netspidsen faestedes ofte Hampsvabere. 

Maskerne i Nettet var oprindelig temmelig aabne, 
saaat det kun kunde holde stplrre Gjenstande tilbage, me- 
dens inindre Dyr og det fine Slam gik igjennem. Efter 
Professor Sars's Onske blev derfor Ypidsen af Nettet foret 
med finmasket Gam. saaledes at  det kunde holde fint Slam. 
Med denne Forbedring Tar efter vor Erfaring Bom-Trawlen 
et  udmaerket Bundskrabn'ingsapparat. Den fangede b a d e  
under hurtigere og langsominere Bevaegelse langs Bunden 
og tog ikke aleneFiske og andreuyr ,  der bevzger sig frit 
i Nerheden af Bunden. men den skummede ogsaa det w r e  
dyrholdige Bundmateriale af. ja tog endog Stene og det 
store, indtil 50-Kilograms (100 Pd.) V ~ g t  ind i Nettet. 

Bom-Trawlen havde i sin oprindelige Skikkelse ogsaa 
den Fejl, at hele Systcmet h i d e  svinge sig rundt i T7andet 
under Udfiringen, og Apparatet kunde saaledes undertiden 
falde pan Ryggen. ined Bommen ned. paa Havbunden. 
Denne Mangel blev. rettet af Skibsfmer Grieg ved at hznge 
et Lod i slak Bugt iiiellem Mejerne. Fig. 20 viser dette 
Arrangement. Naar Trawlen b'egynder a t  helde fra den 
rigtige Stilling. i livilken den blev sendt ud, afslakkes den 
Del af Touget. der var fast i den Mej, som var nederst.. 
Loddet trak i den anden Part alene og drog den Ende, 
soni var fiverst, ned til samme Hpljde som den andeii. 

Til Sk~abdou~q brugtes 5 centimeters (2 Toms) Toug 
de forste 2000 Fame og (3.5 centimeters (2,'/? Toms) i 
Agterhaanden. Begge Slags var af bedste Sort russisk 
Ramp, og Pr0retrosserne besigtigede og prmede red Carl- 

- ,Johansvarns Vavft. 
Forberedelm til Bundskralmzhg. - Disse begyndte i 

Regelen strax efter at man var ferdig paa Bagbord Side 
rned Lodning eller TemperaturrEkke. 

For  a t  compensere Virkningen af Skibets og Skrabehs 
Beyregelse paa Stramningen af Shpbetouget, navnlig for at 
undgaa farlige pludselige Ryk, var Skrabetouget vist gjen- 
nem en Blok. der hang i en Accumulator. Skrabeaccumu- 
latoren var meget stplrre end Loddeaccumulatoren. Den 
havde 30 Stropper, af samme Slags soin de ved Lodningen 
benyttede. Trkskiverne. gjennem hvilke Tougstjerterne gik. 
havde en Diameter af Om.605 (1  Fod 111/; Tomme) og en 
Tykkelse af Om.050 (1.9 Tomme). Skrabcblokken var af 

Fig. 19 represents the Bemn-trawl used on the Expe- 
dition. h conical netted bag is suspended by one side 
from a round beam of wood 15 feet in length, to the 
square ends of which are fixed iron runners. 2 feet and 
a hillf high, that support the apparatus when riding over 
the bottom. The length of the trawl. measured from the 
middle of the beam to the apex of the bag. is 21 feet. 
The lowar side of the mouth of the net, weiehted with 
rolls of sheet-lead,' hangs loose, and is fastened at  either 
end to the bottom part of the runpers, between which it 
drags along the sea-floor, scooping up more or less of solid 
matter. This trawl is attached to the dredge-rope by means 
of a rope crow-foot, lashed to eyebolts on the fore part of 
the iron runners. We often fastened hempen tangles both 
to the runners and to the end of the bag. 

The commercial trawl, as furnished by the English 
maker, had a rather widemeshed bag ; and hence i t  brought 
up none but comparatively large bodies, small animals 
and fine mud being washed through. At the instance, 
therefore. of Professor Sars, the bottom of the bag was 
lined up to a certain height with yarn netting, suffi- 
ciently close to retain the finest mud. With this slight 
modification, we found the beam-trawl a most efficient in- 
strument. whether quickly or slofvly worked; it not only 
secured fishes and other marine animals that '  occur near 
the bottom. but s,&mmed off a thin layer of the surface; 
nay, i t  would take in stones. some of them weighing as 
much as 100 pounds. 

I n  its original form, the benm-trawl \vas apt more- 
over to capsize in tlie .water and reach the bottom with 
the beam down. Captain Grieg remedied this defective 
tendency by suspending one of tlie cast-iron sinkers in R 

slack bight between tlie runners. This arrangement is 
shown in Fig. 20. So soon as the trawl begins to incline 
from the right position given it a t  the commencement of 
the operation, the part of the rope made fast to the run- 
ner then deepest in tho water will get slack! and the weight 
accordingly act oiily upon the runner at the opposite 
end of the beam, pulling it down to a level with the 
lower one. \ 

The Dwdge-rope, samples of wliicli had been examined 
and tested at the Royal Dockyard of Carljohansvocm, ivas 
of the best Russian hemp. The 2000 fathoms next tlie 
dredge were 2 iiiches in circumference, the reinainder had 
a circumfereirce of 21/? inches. 

Pryam.t im for Dredging. - As n rule, the gear 
was got ready immediately after taking - on the port side 
- a sounding or n serial temperature. 

With a view to. take off the suddenness of the strain 
on the rope caused by the scraping of the dredge or the 
motion of the ressel, the rope was rove through a block 
suspended to an accumulator. The accumulator provided 
for the dredge exceeded. considerably in size that used 
with the sounding-machine. The number of straps was 30, 
and the wooden disks through wliich the lanyards passed 
had a 'diameter of 1 foot 111/4 inches and B thickness of 
2 inches. The dredging-block was of iron, similar in con- 

I 
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,Tern og forravrig t nf lignende Konstruktion som Loddeblok- 
ken. Skiren, der var solid, liavde en Diameter af Om.621 
(1 Fod 8 Tommer), en Tykkelse af Om.l.5 (5$/1 Tomme), og 
Furens Dybde var 0 m . 0 7 9  (3 Tommer). Skribeaccuniula- 
toren hang paa Styrbord Side, i et Topreb, livjs 0vre Ende 
var fastgjort til Stormasten over Godset. Fig. 14 viser Ac- 
cumulstoren hangendc i Styi-bords Vant. Iivor den havde 
sin Plads, naar den ikke benyttedes til Skrabning. 

Skraben eller Trawlen gjordes klar paa Agterdcckket 
niullem Bedgangskappen til Lugarerne og Kappen ved Si- 
den af Dzkrullen (E’ig. 1, Fig. 2, Fig. la). Skrabetouget, 
der laa i sine Biuger (Fig. 2. b) agtenfor Fokkemasten, 
og som i Tampen h a d o  Kous og Hex, toges gjennem en 
Kasteblok p a  Fokkeinasten (se 1;ig. 20), derfra over Hytten 
og gjennem liasteblokken i Accumulatoren, og hoxedes i 
Hanefodrn til Skraben eller Trawlen. Paa Skrabetouget 
var indsmcget en Pukkenholts Dor eller Kous mod en lang 
Stjert. Dens Ylads ~ a r  inellem Ykrabeblokken og Skraben 
(Trawlen). Accumulatoren udlialtes med firskaaren Talje 
(Fig. 14) paa Plads under Styrbords Stoimanok. Raaen 
brasedes s,aaledes, a t  Accumulatoren hang omtrent midt ud 
for Loddebroen. (liig, 1, Fig. 80). I>a der ved Skrabnin- 
gen kunde gas stor Kraft paa ltaaeii saavel nedad som 
indad, var den paa Styrbord Side faststprttet, foruden ved 
Toplent, Rakke og Braser. ogsan. red en Talje soin Extra- 
Toplent og en Sbttaljc pas Bagbord Side, soni Fig. 14 
viser. 

Mano-vrerne ced. Bmhlwabning var ikke meget for- 
skjellige, enten man brugte Skrabe eller Trawl. For Ty- 
deligheds Skyld’ skal de her szrskilt beskrives, forsaavidt 
nradvendigt er. 

Bundskrabniizg 9ned Ncrabe. - Skibet sattes mad fuld 
1‘al.t op mod Vinden mod donne lidt ind om Styrbord. 
Kaar det var konimet i egodt Sig, standsedes Maskinen, 
Skraben lprftedes ud over Rrekken nied Haandmagt og 
kastedes i Yandet. Forud ved Fokkemasten stod en Mand, 
med Lzcderhandsker paa Handerne, faxdig til a t  fire ud 
paa Skrabetouget, assisteret af en anden Mand, der vod 
Hjz lp  af en Haandspage lioldt Touget klart til a t  l0be fra 
livejlen i Bingen. Strux Skraben var i Vandet, komman- 
deredos: og man firode langsomt paa Skrtibetouget, 
saa man kunde se, om slting var lclart. Xaar Skraben var 
agtenfor Skruen, sattes donne atter igang til 4 Knobs Fart ,  
son  Maskinisten Iioldt jevp ved a t  observere Vandloggen. 
(Senedenfor). Man firede nu, ined jevnlige Anhold, for at 
holde Touget og Apparatet strakt, stadig under samme 
Kurs, som da Skraben kastedes overbord. Naar 800, 300 
eller .4OO Favne, efter den mindre eller strarre Dybde, var 
udfirede, standsedes atter, Touget haledes .ved Hja lp  af 
Kousen og Stjerten ind til Hakkebmttet, og der paasattes 
en T r sh r s  ved Hj s lp  af Skibmalldsgarnsurring! wenfor 
Kousen. Iler sattes atter i Gang med. samme Kurs  og 
Fart ,  og man sejlede ud den liele Touglsngde, der ansaaes 
fornprden, nemlig mindst dot dobbelte af Dybden og for 
ininilre Dybder mere. 

struction to the sounding-block. The sheaf, ivhicli was 
solid, 1ia.d a dianwter of 1 foot inches and a thickness 
of cj inches: the depth of the groove was 8 inches. The 
accuniulator used for the dredge hung - on tho starboard 
side - in a yozclaiit, the upper end of which was.secured to 
the mainmast above tlie rigging. Fig. 14 represents this 
accn~nulator as it hung suspended in the starboard shrouds 
when not in use. 

The dredge and the trawl were got ready on the 
after-deck , hetween the companidn - ha.tcliway to the 
cabins and, the . hatcliway alongside of the reel (Figs. 
1, 2: .ant1 14). The tlredgo-rope. which a t  one end had a 
tliiriible nnd slinckle, was rove fi.0;n the lockers (Fig 2 b) 
in whicli i t  lay coiled abaft the fore-mast; through a snatch- 
block on the mast (E’ig. 20),.carried from tlience over the 
roof of the roundhouse and through the snatch-block of the 
accuuulator, and then shackled to the crowfoot of the 
dredge or trawl. Between the dredging-block and the 
dredge (or trawl) a thimble of lignum vitaj, with a lizard, 
was slipped 011 to the dredge-rope. The . accumulator was 
triced up under the starboard main yard-arm by means OS 

s guntackle purchase, the yard being trimnied so as to 
bring the accuniulator nearly abreast of the sounding-bridge 
(Figs. 1 and 20). a s  the strain, inwards as well as down- 
wards, to which the yard  vas exposed when dredging, 
might be very considerable, i t  \vas secured, not only 
by braces, lifts, and trusses, but also, on the starboard 
side, by s purchase, as a preventer-lift, add on the port side, 

Dred.9iug aud , Trawling ji.osi the Vuringeu.” - 
Both operations were conducted very niucli dike. We 
shall, however, for ‘ the sake of perspicuity, describe our ’ 

mode of working each of the two instruments. 
W”Jci?iy the Dredge. - W e  steamed full speed ahead, , 

with the wind a little on our starboard bow. So soon ‘as 
the Lessel had got sufficient headway, the engine was stop- 
ped, the dredge lifted by hand over the railing and drop- 
ped into the p a .  At the foremast? a man with thick 
leather gloves stood ready to pay out the dredge-rope, 
which anothei- kept clear with a handspike as it. ran out 
from the coil in tho ‘locker On tlie dredge ‘entering the 
water, the word was ininiediately given to veer, when the 

. paying out commenced, ’ - slowly, however, to make sure 
that all vas  right. So  soon as the dredge Gas clear ‘of the 
propeller, the ‘vessel again wont ahead, steaming at a uniform 
rate of 4 knots, which the engineer was enabled to. keep 
up by froquent reference to the water-log (We below). 
Meanwhile, we kept steadily veering, while taking care, by ., 

frequent holding on to the rope, that the length run out 
sliould.be properly h u t ,  and steering the course given to 
the ship when the dredge was put over. After paying out, 
according to depth, 200, 300, or 400 fathoms, me again 
.stopped, hauled in tho rope to the taffi.ail by means of the 
lizard and thimblo, and fastened, below tbe latter, with 
spun-yarn, u wooden toggle to the rope. Starting again 
(same course and speed), we next ran out. the whole 
length of rape deemed necessary for the operation, - 

’ by a rolling-tackle, as shown in Fig. 14. 

‘ 

. .  
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k'arten standsedes. Med Stjerten haledes Skrabetou- 
get atter ind til HakkebrEttet og lioldtes inde med Bugten 
af  en Ende. Til Stjerten i Pukkenholtskousen fastgjordes 
en efter Dybden afpasset Vsgt. livortil brugtes 3 eller 4. 
til . de stprrre Dybder G af Baillie-Maskinens Lodder, der 
vejede 27 Kilogr. (55 Pd.) hrer. Man slap Tampen af 
Enden, vsltede Vzgten overbord. og denne lprb da med 
Kousen nedover langs Touget. indtil den standsedes af den 
p w a t t e  Trstzers. Dette kunde fprles. naar .inan holdt 
Haanden paa Touget. 

Skibet laa nu stille. medens Lodder og Skrabe sank. 
Vi regnede, efter flere Forwg. a t  der behprvedes 12 Minut- 
ter for at Skraben skulde s p k e  100 Favne. Skrabens 
(eller rettere Trawlens) og Loddernes Synkning er anskue- 

not less than double the depth. nay for smaller depths 
even more. 

The engine was now stopped, after which we hauled 
in'the dredie-rope. as before. to the taffrail, and kept it 
up in a bight of rope's end. With the lizard was then 
made fast to the *wooden thimble a weight proportioned to . 
the depth, consisting of 3 or 4, and for the deepest dredg- 
ings, of as many as G of the sinkers of the Baillie sound- 
ing-machine, weighing each 55 pounds. W e  now, after let- 
ting go the rope, tilted the weight overboard, which spun 
down along i t  till stopped by the wooden toggle. The shock 
of its arrest was distinctly perceptible to a person ivho had 
his hand on the rope. 

The vessel was now kept stationary, while the 
weight and the dredge were sinking. After some expe- 
rience, we calculated the time required for the dredge to 
sink 100 fathoms. to be about 12 minutes. Fig. 20 will 

I 

Fig. SO. 

liggjort i Fig. 20. Den i Figuren a n t a p e  Dybde er 1300 
Farn3 fprlgelig er Skib og Trawl tegnet i forstrarret Maale- 
stok. De prikk6de Linier viser Loddernes. Skrabetoughex- 
ens og Trawlbommens Bane under Synkningen. under For- 
udsztning af, at Trawlen synker med en Hastighed. der er 
lidt mindre end den, hvormed Lodderne nsrmer iig Bunden. 
Idet Loddeme naax Bund. svsver endnu Trawlen i Vandet. 
og det sidste Stykke af dens Bane vi1 yare naesten lodret. 
Erfaring viste, at Trawl 06 Skrabe med den brugte Frein- 
gangsmaade i Regelen uden Vanskeliglied kom i rigtig 
Stilling p a  Bunden. Er Skrabens (Trawlens) Synken meget 
langsominere end Loddernes, vi1 den falde lodret ned paa 
Bunden med sin tunge Ende foran. Er derimod dens Syn- 

give an idea of the descent of the dredge, or rather of the 
trawl. The supposed depth in the diagram being l?O0 
fathoms, the vessel and the trawl are of course on a much 
larger scale. The dotted lines represent the lines of de- 
scent of the weight, the shackle. the dredge-rope, and 
the beam of the trawl, - assumiug the trawl to sink more 
slowly than the weight. When the weight strikes the bot- 
tom, the trawl has etill some distance to travel, and the 
last part of its line of descent will be well-nigh perpen- 
dicular. W e  found that, when worked in the manner 
described above, both trawl and dredge could as a rule 
without difficulty be made to reach the bottom in the riglit 
position. I f .  the dredge or trawl descend inucli more slowly 
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ken ligesaa hurtig soin Lodderiies eller liurtigere! ril den 
komme til Bunds nied en horizontal Component i sin Be- 
rtegelse, hvilket vistnok rilde yare det sikreste Middel til 
at den bler klar under den fdgende Bundskrabniiig. 

Saasnart Skraben antoges a t  hare naaet Bund: kaste- 
des Touget 10s forud og Bugten bragtes agterowr, lagdes 

-ind i Fodblokken (a, Fig. 2) i Agterkant af Aytten og 
derpaa oin Spiltapperne om Stpbord. saaledes soin Fig. 1 
viser. 

Med 1: 11j2 og 2 Knobs Far t  og sainme Kurs som 
tidligere bler nu Skraben trukket henover Harbunden. idet 
Vsgten i Forhaand holdt den fBrste Del at’ Touget ned, 
saa at llraget bler liorizontalt eller nasten horizontalt. og 
Skrabemunden ikkn let l~f tedes  fra Bunden. Under Skrab- 
ningen inaatte man stadig have Opmsrksomheden lienvendt 
paa Accumulatoren. Dens Udvidelse og pludselige Sam- 
mentrzkning igjen angar. naar Skraben tog Tag og atter 
slap Bunden, og selrfralgelig angar den ogsaa: naar Skraben 
satte sig fast. Naar Accumulatoren i dette Ti l fdde harde 
udvidet Sig saa meget, st man i den lave Stilling, soin 
Loddeblokken indtog. ikke vilde have mere Kraft pan Tou- 
get, konima<nderedes “Fir” ! og Maskinisten ved lndliivnings- 
Inaskinen, som for dette Tilfsldes Skyld altid stod klar, 
rererserede Maskinen og firede ud, pas sainiiie Tid som 
Skibets Far t  standsedes. I Regelen fik nian Skrnben 10s 
ved at hive ind igjen pna Touget. Stod Accumulatoren 
stadig p a  saniine Rlzrke. antydede dette soin oftest, at 
Farten var for stor, og a t  baade Y s g t  og Skrabe slabtes 
gjennem Vandet fri af Bunden. For at  have et Yarsko, 
naar Accumulatoren pludselig udvidede sig over den tilbprr- 
lige Grandso, fasQjordes undertiden en Line nied den e m  
Ende i Accumulatoren og nied den anden i Damppiben, 
der saaledes peb, strnx Accumulatoren bler for lang. 

Skrabning.en fortsattes ofte iiidtil et Par Timer. forend 
man begyridte Indhivninqm. Under denne ra r  Fasten 
standset, og man lod Skibet drive tilbage. I Regelen fore- 
gik Indhivningen liurtigere end Skibet drev, saa a t  Touget 
viste klart ud i Lz. I inodsat Fald gik man rundt nied 
Fartojet, lagde sig p a  Le Side af Touget og drer da  
tilsidst over Skraben. 

Med fuld Fart paa Indliivningsniaskine~~ tog den ind 
100 Favne i G ii 7 ’  Minutter. T7ar Skraben ineget tung, 
inaatte der hives langsommere. ‘ Eftersom Touget koin ind, 
haledes det fra Spillet over ’Hytteii forefter og bler ntter 
opskudt Mart iBingen forud. Dette vas et meget anstran- 
gende Arbejde, navnlig naar Indhivningen, son1 enkelte 
Gang0 Tilfddet, gik uden Stands i 4 til 5 Timer. 

Deli ~iornlte Nordl1nvsel;poditioi1. C. \Vi110 : Apprntern‘e 66 deres Brag. 

than the weight, it will fall rertically, with the heavy end 
foremost. If. on the other hand, its rate of descent be 
equal to or exceed that of the weights, it will, on reaching 
the bottom, have a horizontal coinponent in its motion, 
- wliich is pretty sure to keep i t  from clogging during the 
onsuing operation. 

So ’soon as the dredge, by ous calculation. had reach- 
ed the bottom, the rope was cast off forwasd, the bight 
brought aft. rove through the leading-block (a. Fig. 2) on 
the after part of the roundliouse, and then passed round 
the starboard drums, as shown in Fig. 1. 

Steaming ahead at  tlie rate of 1. 11/2, or 2 knots, on 
the same course as before, the dredge was pulled along tlie 
bottom, the tension of the motion of the vessel not how- 
ever .acting iniinediately upon it, but dragging forward the 
iron sinkers. which by their great weight serve to keep the 
direct traction horizontal, or nearly so, and thus prevent 
the mouth of the dredge from being readily lifted up. I n  
dredging we had to keep our attention constantly fixed on 
the accumulator. Its extension and sudden contraction 
was a sure sign that the dredge was working properly, and 
of course tho accumulator alsp told us .when the dredge 
had fouled the bottom. A great and increasing strain upon 
the rope. pulling’ down the bldck and seriously stretching 
the accumulator, showed the dredge to have stuck fast, in 
which case we gave the word to veer, and an assistaut 
engineer. who always stood ready for that purpose, rerersed 
tlie donkey-engine and paid out the rope, the ship’s 
way, too, being immediately deadened. By hauling in 
tlie rope we generally succeeded in extricating the dredge. 
Sometiines . the accumulator would remain stretched at 
the same point. and tliis .we as a rule found to indicate 
that tlie speed of the vessel was too great, both weight 
and dredge being dragged through the water cleax of 
the bottom. To give notice of any sudden stretching of 
the accumulator beyond the safe limit of extension, we 
hit on the‘ expedient of fastening one. end of a line 
to the apparatus and the other to the steam-whistle, which 
in that case- would sound on the elastic bands running out 
too fax. 

Dredging from tlie “Voringen” was frequently carried 
on for a couple of hours before heaving in. During the 
latter operation the VQSSel drifted before the wind. The rope 
being in the inajority of cases brought in a t  a rate exceed- 

. ing the drift of the ship, pointed leeward. If not, we 
steamed the vessel round. to get the rope to winduvard 
and drift over the dredge, 

Working at full speed, .the donkey-engine brought in 
100 fathoms of dredge-rope in G or 7 minutes. When the 
dredge had got n very heavy freight to bring up, we heaved 
at a slower rate. AS the rope came in, we hauled i t  from 
the drum of the engine over the roof of the roundhouse, 
and thencc forward into the locker, where i t  was again 
coiled ready for the next operation. This was very fati- 
guing work indeed, particularly when tlie engine, as was 

0 



Naar Lodderne kom op, haledes Bugten af Touget 
ind til Loddebroen, hvor Vsgten blev afstukken. Et godt 
Msrke  paa, at Skrabeii havde vacret i Bund, var det, naar 
Lodderne var overtrukne iiied Bundler. Naar Skraben 
kom op, ihukedes et Takkel fra Gaffelen, og med dette 
l~f tedes  den ind over Agterdskket. 

Bzunclskrahkg niecl Otter- Trawl. Naar man havde 
faaet denne klar ud i Seen, saa at Otterne skar ud og 
Nettet slacbte Mart efter, foregik Operationerne som med 
Skrabe. Apparatet var iiiiidlertid vanskeligt a t  faa klart 
til Bunds. Det  beliprrede en su r re  Hastighed under Skrab- 
ningen, tog ikke meget af Bunden ined og kom ikke sjsl- 
den uklart op. Det brugtes derfor efterhaanden mindre 
06 blev det sidste Aar ganske fortramgt af Boin-Trawlen. 

Bundskrabniw~ wed Bow-Truwl. Fra Agterdskket 
lprftedes Bom og Mejer ud over Rskken red en Jolle fra 
Gaffelen. Denne Jolle var fastgjort med en Taers til en 
Strop paa Midten af Bommen. Dette gjordes, niedens Ski- 
bet havde fuld Fa r t  forover. Xam Bommen var kommen 
i den rette Stilling udenfor Rzkken, stmdsedes Maskinen, 
h'ettet kastedes ud, og man rykkede Taersen ud.ved en 
deri fastgjort Stjert, livorefter Udfiringen af Skrabetouget 
begyndte. n e  videre Manprvrer var de samme som nied 
Skraben, kun nicaatte Farten under Skrabningen vare min- 
dre, for at Trawlen skulde holde si6 i Bund. En  storre 
Fa r t  antoges at vaere hensigtsmdssig til at fange Fiske og 
anvendtes oftere en kortere Tid efter den egentIige Bund- 
skrabnings Afslutning. 

Naar Bomtrawlen koin op fuld af Bundler i bele 
sin nedre Del, maatte ssregne Poranstaltninger til for a t  
faa den ind paa DBkket, dels paa Grund af dens Lsngde 
dels paa Grund af dens Vsgt ,  der var for stor til at dens 
nedre Ende kunde lprftes ind med Haandmagt. Den fyldte 
Trawl havde Form af en Tragt, hvis Spids var udvidet til 
en Kugle af en Meters (3 Pods) Diameter. I ciette Til- 
fslde sloges Stropper om selve Tramlnettet saa langt nede 
som muligt, og i disse hukedes Talje fsa Gaffelen. Naar 
Trawlen med denne var lnrftet saavidt, at kun den nederste 
kugleformede Del var i Vandet, firedes ned under denne 
en "Indretning", bestaaende af en tyk Jernring, indvendig 
udforet med et meget s h r k t  Tougnet og som hang i 3 
Ender, i hvilke man halede ombord under Indl0ftbingen. 
Denne Sikkerhedsindretning, hvis Hensigt nsrmest var at 
forhindre, at Trawlnettets . nedre Ende skulde revne, naar 
den kom ud af Vandet, idet den bar en Del af Trawlneb 
tets Vaegt, var til stor Betryggelse og Hjaelp. ved at faa 
Trawlen ombord. Det  hsndte os ikke nogen Gang, a t  
Trawlen aabnede sig selv under Indholdets Tryk; men fOr 
Indretningen kom i Brug, vovqde vi ikke at hale Trawlen 
ombord, fprrend en stor Del af det &e Bundslam var 
udslemmet ved Trawlens Svingninger i Vandet. 

often the case, had to be kept going for 4 or 5 hours'at 
a stretch. 

On the weights coming up. the bight of the rope 
was hauled in to the sounding-bridge, where they were 
severally detached. If covered with clay, it was a sure 
sign that the dredge had been a t  the bottom. When 
the dredge appeared, we hooked a tackle on to i t  from 
the gaff. by means of which the ailparatus was got in on 
the after-deck. 

Worlcing the Over-Trawl. - Once properly in the 
water. with the "otters" sheering out to either side, and 
the bag behind horizontally extended as the instrument 
was pulled along after tlie vessel. we worked the otter-. 
trawl precisely as the dredge. The apparatus was, how- 
ever, apt to foul before reaching the bottom. greater speed 
being requisite to vork  it; besides, i t  failed to secure a 
satisfactor? sample of the bottom, and came up frequently 
foul. Hence. on discovering these drawbacks, me came to 
use it less; and on the last cruise it was entirely super- 
seded by the beam-trawl. 

Working the Beam-Trawl. - The beam and runners 
were hoisted over the railing of the after-deck by means 
of a whip from the gaff. secured with a toggle to a strap 
on the middle of the beam. - the vessel steaming ahead 
the while a t  full speed. So soon as the beam had been 
given the right position for letting go, tlic engine was 
stopped. the bag pitched out, and tlie toggle pulled off the 
strap by means of a lanyard, to mhjcli it was attached. 
This done, we began veering the rope. The remainder of 
the operation mas the same as witli the dredge, saving the 
speed: which we had to reduce lest the trawl should be 
lifted off the bottom. For  catching fish, some increaso 
in speed was presumed to be of advantage, and frequently 
tried as a wind-up to the bottom-trawling. 

If the beam-trawl came up with the whole of the 
lower part filled witli clay, special provision hac1 to be 
made for getting it in, partly on account of its length, and 
partly owing to its F e a t  weight. which would not admit 
of lifting in the lower part by hand. With the bag full 
of clay or mud, the trawl had the shape of a, cone, cx- 
panded at  the apex into a sphere, 3 feet in diameter. A 
bight of rope was passed round the trawl-net as low down 
as possible, and. a purchase hooked 011 from the gaff. 

.Then, after hauling up the apparatus till the only part 
left in the water was the spherical extremity of the bag, 
we lowered under the latter a contrivance consisting of a. 
thick iron ring, having the opening covered with strong 
cord netting, and the shank firmly secured to 3 stout 
hempen ropes, by which the apparatus was, lifted over. 
This precautionary device, the main object of which 
was to prevent the trawl-bag, on its leaving the water, 
from bursting at the bottonf while partially supporting 
the net and its contents, proved a safe and most efficient 
expedient for getting the instrument on board. On no 
single occasion did the bag give way from the pressure of 
its freight, whereas previous to our adoption of tho con- 
trivance, we had never dared to haul in the apparatus till 
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I Regyndelsen fulgte vi den efter “ChallenErer”-Expe- 
ditionen givne Anvisning ined Hensyn til Man0~ren,  a t  
sejle ud den hele Touplmgde i La! og lade Skrabeii tmk-  
kes af Skibet, eftersoin dette drev for Vinden. Det er 
ogsaa rimeligt, a t  denne M a d e  maa benyttes, naar Skrab- 
ningen skal udfores fra store og fuldkrafts Skibe, som ikke 
kan gas saa lmgsomt for Maskinen, som Skrabningen for- 
drer. Uersom der Intet koinmer ivejen, er det forsmvidt 
ligegyldigt. hvilken Vej .inan vdger. inen i inodsat Fald 
laber man meget baade i Tid og Arbejde. Naar inan 
skraber under Gang mod Vinden, kan man regulere Farten 
efter 0nske og standse en Stund, hris man frygter for at 
Farten liar l0ftet Skraben fra Bunden. Driver man i Le  
af Skraben. bestemmes Farten af Vind og Strsni, og tror 
man. det gaar for hurtigt, maa man fire ud Toug til Over- 
flod, hvilket senere atter skal hales ind. Setter Skraben 
sig fast, og man er til Luvart, behraver inan ikke a t  fire 
mere end nogle faa Favne, indtil Farten er standset, og 
kan derefter strax begynde rit hive ind, eftersom Skibet 
driver ned mod Skraben. Er man deriiilod i La, niaa der 
fires ud en Macngde Toug. f0r man koinnier pan Kurs og 
kan begpde  at gaa op mod Skrsben. 

A t  fan Skrabeii 10s igjen! m a r  den liar sat sig fast, 
krwver ofte en besvaslig og Isngvarig Ma110ver. der des- 
udeii ikke altid lykkes. Man iiiaa hive ind til nesten op og 
ned og derefter s0ge at trsckke den 10s den niodsatte Trej 
af den, inan skrabede, da den gik sig fast. Ds ukjendt 
Str~m ofte kan v m e  tilstede, nardes man gjerne til a t  (rj0re 
mange Forsog.. Lykkes disse ikke, staar det sidste Middel 
tilbage, a t  kaste Touget til en Pullert, gaa forover i I&- 
skineu rued fuld Kraft og enteii rykke Skmben 10s eller 
slpwnge Touget. 

Det farste Aar  fors0,ate vi et Par Gauge at  feste 
Otter-Trawlen efter Skraben, men dette riste sig ikke 
videre hensigtsmsssig’t. Naar man skraber, gr Farten saa 
langsoin, at Otter-Trawlen slsber langs Bunden som en 
Bundt Linegods, og setter man Fart p a ,  saa at Otterne 
kan skjme ud til Siderne og liolde Trawlmundingen aabou, 
lgfter Skraben sig fra Bunden og g a r  med sine paalisngte 
Svrtbere et kort Stykke foran Trawlaabningen. Den vi1 
saaledes rimeligvis bortskrsmine den Fisk, der iiiuligens 
ellors kunde vme  fangen. 

Paa Expeditionens Rejser faldt der naturligvis adskil- 
lige mislykkede Kmt med Skrabe og Trawl. Dot hendte, 
a t  Apparatet ikke kom i Bund, a t  dot bleP itureret i Bun- 
den eller sa.tte sig fast,’ a t  Skrabetouget sprang under hid- 

a considerable portion of the finest inud had been washed 
out, by allowing tlie trawl-bag to swing backn-ards and for- 
wards in the water. 

Dredging from the “Voringen” was carried on at  
first in the way adopted on the “Challenger” Expedition - 
viz. by paying out to leward the dub aillount of rope, the 
dredge being tlieii pulled along by the drift of the vessel. 
This is perhaps the only feasible method in dredging or trawling 
from large ships of full power. which cannot reduce their 
speed to tlie rate required for such operations. True, if 
all goes well, it is upon the ivliole immaterial which way 
is selected; but should. on the other hand, a mishap occur, 
a serious loss af time and labour will inevitably result. 
Dredging head to wind: the speed of a steanier may be 
regulated at pleasure. and her way ininiediately deadened 
should there be reason to believe thP dredge is of?’ the 
bottom. When drifting to leeward of the dredge. the 
speed will be dependent on the wind and the force and 
direction of currents. and if too high. an extra amount of 
rope has to be veered. which. of course, must afterwards 
be hauled in again. Should the dredge foul wit11 the ship 
to windward,’ only a few fathoms will have to be veered 
before stopping the engiiie, after which the heaving in may 
be at  once conimenced, keeping pace with the ship as she 
drifts doan upon the dredge. On the other hand, tlie ship 
being to leeward. a very considerable quantity of rope will 
have to be veered before she can. be brought liead to wind 
and steani up to the dredge. 

To extricate the dredge when jammed fast at the 
bottom, is frequently n very difficult matter. involving hours 
of unremitting exertion, not alnays accompanied by a suc- 
cessful result. The rope must be hove in till nearly right 
up and down, attempt being made to extricate the dredge 
by hauling in a direction contrary to that in which it 
was moving when the mishap occurred. Moreover, the 
action of unknown currents will, by complicating the ex- 
pedients adopted, often protimt this laborious work. Should 
each in turn fail. there is nothing for i t  but to make fast 
the r o p ~  to a bollard. head, and then, steaming full speed 
ahead. either free the dredge by sheer force or break 
the rope. 

OR the first cruise of the Expedition, by way of ex- 
’ periment, we sometimes iiiade fast the otter-trawl behind 

the dredge, and worked both together; but this arrange- 
ment was not found to answer. With amp13 sufficient 
headway for dredging. tlie otter-trawl will drag along 
the bottom like a heap of cordage; and if, on the other 
hand. the. speed be increased, to make the otters diverge 
and keep tlie month of the trawl open. the dredge. with its 
hempen tangles. will be lifted off the bottom and lnove 
along a sliort distance in front of the trawl-bag, scaring 
away probably inany animals. in particulas fishes. that 
might otherwise be captured. 

Not evesy cast of the dredge and trawl was, of course, 
I’ sucoessful. Sometimes! the apparatus would fail to reach 

the bottom. or if there get broken, or jammed between 
rocks .or stones; then again. we had the dredge-rope part. 

’ 1: 
t i  
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bivningen, at Skrabeposen eller Trawlnettet lagde sig toran 
Aabningen og tilstoppede denne. Det fibrste Aar brugtes 
mest Skrabe, hvortil tildels det uheldige Vejr var Grunden, 
enkelte Gange Ottertrawl og sjalden Bomtrawl. Det andet 

.Aar kom Bomtrawlen i Bruq ved Siden af Skrabe, lnedens 
Ottertrawlen heller ikke sjzlden benyttedes. Det trcdje Aar 
var Bomtrawlen vort Hovedapparat, soni da var forsynet 
med alle de ovenfor navnte Forbedringer, og brugtes over- 
ah, selv paa de starste DyLder, hvor lhnden var jevn og 
bled. Paa ujevri og haard Bund fik Skraben sin Anven- 
delse, hvorimod Ottertrawlen ikkc blev benyttet: 

Xaar Skraben eller Trawlcii var koinmet oinbord, be- 
gyndtc Zoologernes og deres Assisteriters Arbejde. Fa r  
Apparaterne kom ombord, fyldtes to store Baljer agterud 
med Yavand ved H-jelp af Donkeyen (en Hjalpepumpe i 
Maskinen). Til Sigtning af det optagne Bundmaterial brug- 
tes et Sat runde Sigter, hvert bestaaende af 3 saadanne, 
den ene staaende inde i den anden. Den * underste Sigt 
havde en Diameter af'0."365 (1 Fod 2 Tom.), den mellemste 
af O."33 (1 Fod 1 Tom.) og den averste af 0."284 (11 Tom.) 
Paa alle 3 var Kantcns Hajde 0."087 (3 l13  Tom.) Ma- 
skerne var dannede ai' Kobbertraade og Aabningen mellem 
dem var paa den nederste Sigt 0.""3 til 0.mm5, paa dep 
niellemste l.""5 og p a  den overste 2."" (1 Linie). Sigterne 
var fbrsynede, med opstaaende Haandtag paa begge Sider. 

Naar Skraben kom ombord, afkappedes farst ,Svaberne 
og derefter Llev den firet ned paa Dakket. Sammen i 
Ssekken blev opsprsttet pas begge Sider, og den lasnedes 
ligeledes fra Jernrammen paa .den Side, som laa op. Sak- 
kens Overdel toges af, og lndholdet laa afdzekket klart til 
at tages under Behandling. Fiske, Stene og starre Gjen- , 

stande udtoges strax til Opbevaring og narmere Bestem- 
melse. bled en Use, hvis Bund var af Metalnet, togcs af 
Assistenterne en Portion af Bundmaterialet 'op i den averste 
af et Sset Sigter. Dette ssenkedes lied i T7andet i en af 
Baljerne, Sigterne bevsegedea op og ned, frem og tillage, 
indtil det fine Slam var udslemniet, hvorpaa alle Sigters 
Indhold undersegtes a€ samtlige Zoologer. Naar Skrabe- 
ssekkens hele Indhold paa donne M a d e  var undersagt, 
skylledes Ssekken ren med en Vandatraale fxa Donkeyen 
og gjordes -Mar til senere Brug. Svabernes Indhold udtoges 
af Zoologerne, et Arbejde, hvortil der i ae fleste Tilfselde 
maatte benyttes Sax. Af saadanne havdes et starre Anta1 i 
Reserve. 

Trawlens Indhold af Bundmateriale temtes paa Dzek- 
ket derved, at man last0 op 'Sammensnaringen' i Enden af 
Bunden. 

Den Tid, som en Bundskrabning tager, er veeeentlig 
afhaengig af' Dybden, foruden naturligvis af' den Tid, hvori 
den egentlige Bundskrabning foregaar. En Statistik herover, 

when heaving in the gear, and the bag of the dredge or 
trawl was apt at times to twist round and clog the mouth 
of the instrument. On the first cruise, in 1876, partly be- 
cause of the boisterous weather, we madc chief use of the 
dredge, working the otter-trawl occasionally; the beam-trawl 
was seldom sent down. On the second cruise, both the 
beam-trawl and the dredge were in constant use, and we 
also worked the otter-trawl with comparativc trequence. 
On the third and last cruise, tlie beam-trawl, with the vari- 
ous modifications before described, had come to be our 
principal apparatus; indeed, we used it exclusively in every 
locality, even at the greatest depths, on a smooth and soft bot- 
tom. Whcre the bottom was hard and rugged, wc had 
recourse to the dredge. Of the otter-trawl, no use whatever 
was macle in 1878. 

So soon as the dredge or trawl was liauled on deck, 
our naturalists and their assistants set to work Shortly 
before thc apparatus was got in, two large tubs on the 
the after-deck were filled with sea-water by means of 
the steam-pump. For sifting the contents of the bag, we 
had a set of 3 sieves, fitting fieely one witllin the other 
The third or bottom sieve had a diameter of 1 foot 2 inches; 
the second of 1 foot 1 inch; and the firs! of 11 inches. 
The depth was the same in  each - 31/9 inches. These 
sieves were madc of' copper wire, the bottom sieve with 0.02 

.inch meshes, tlie second with 0.075 inch meshes, and the 
first with 0.1 inch meshes. Each sieve was provided with 
a pair of vertical iron handles. 

Having hauled the dredge over the railing, the first 
thing we did was to cat off the hempen tangles, and 
then lower the appwatus on deck. Aiter ripping open 
the seam of the bag,, the netting, on the side lying up, 
was detached {ram the frame, and the top part of the bag 
removed, thus exposing the contents. Fishes, stones, and 
all larger bodies were at once laid aside, to be stored for 
subsequent examination. With a ladle baving thc bottom 
of brass wire netting, the assistants transferred to the top 
sieve part of thc sample of' the bottom brought up in the 
apparatus. The set of' sieves were then moved, gently up 
and down - from side to side - in one of the tubs of water, 
till the fine mud or ooze had passed through each, after 
which the three naturalists carefully examined the sieves 

. in succession. When the whole contents of the dredge 
or trawl had been siftcd and examined, tho bag of the 
apparatus was thoroughly rinsed, by directing on to it 
a jet of' water fkom the steam-pump, and then put by 
ready for use. The delicate organisms brought up on tlie 
hempen tangles had mostly to be clipped out with short 
scissors, of which there was an ample supply. 

For  emptying the trawl, we had a contrivance by 
means of which the bottom of the bag was made to unlace, 
and the contents could thus be deposited on deck without 

The time occupied in a dredging is mainly dependent 
on the depth, but of' course to a considerable 'extent also 
on the length of the interval devoted to working the in- 

* inverting the apparatus. 
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udregnet af Skibsjournalens Opgaver over Klokkeslettet, da 
Skrabe (Trawl) blev sat ud, da Lodderne blev slupne, da 
man begyndte Bundskmbningen, da den endte, og Indhiv- 
ningen begyndte, og da Skraben (Trawlen) kom op igjen, 
viser, at en Skrabning paa 100 Favnes Dyb gjennemsnitlig 
tog 11/2 Time, paa 500 Favnes Dyb 4'/4 Time, paa 1000 
Favnes Dyb 7l,// Time, pas 1500 Favnes Dyb Time. 
Eller, udtrykt ved en Tiln~r~iielsesforniel, kan nian sige, a t  
Tiden for en Bundskrabning = 

1.5 + (Dybden -100 Fv.) 0.654 Timer. 

. 

Dciine Formel giver for en Ilybde af 2000 Pavne 
en Tid af 14 Timer. Forresten kunde Tiden for en 
Bundskrabning pan en vis Dybde vzre tenimelig for- 
skjellig, eftersoiii Manevren gik mere eller mindro heldig. 
T'ar Trawlen meget tung f. Ex., m a t t e  der hives langsom- 
inere ind. I 1878, da Trawlen mest var i Brug, varede 
gjerne selve Skrabningen lmngere end tidligere (2 Timer 
mod 11j2 Time). og Trawlen var ofte meget tung. Det 
viser sig af vor Statistik ogsaa, at Varigheden sf den liele 
Olloration gjennemsiiitlig i 18i8 vas sterre end i 1877. 

Owrjiadenet I'oruden de ovenfor beskrevne Fangst- 
redskaber brugtes ogsaa nieget hyppigt af Prof. Sars et 
Orerfladenet, som bestod :if en omtrent 1 Meter (3 Fod) 
lang Pose af fin Kamnierdug, spids i den enc Ende, og 
aahn  i den anden, der var fzstet til en Ring af Messing- 
traad. Til denne blev fastgjort i Hanefod en sniaekker 
Line. Xaar-dcr  ved Ankomsten til en Arbejdsstation blev 
konimanderet "Sagte", udknstedes Nettet, og det slcbte 
efter Skibet under den aftagende Fart. Undertiden blev 
det ogsaa blot kastet ud fra FarQjet under Stilleliggen og 
strnx indhalet. 

Navigering. 
Til Expeditionen var anskaffet et Admiralitcts-Kompas 

fra England. Dets Plads vas, som tidligere anfert, strax 
forenfor Bestiklugaret phu Hytten (Fig. 2 c). Dots Devia- 
tiotz bestemtes ved Svingning af Skibet, i 1876 i HUSB, i 
1877 i Huse, ved Rest og i Vestfjorden, i 1878 i Bergen, 
paa Kysten af 0st-Finmarken n a r  Vard0, udenfor Soraen 
ved Elammerfest, paa Isliavet vestenfor Beeren Eiland, 
under Beeren Eiland, under Spidsbergens Sydkap, under 
Grprnlandsisen paa 761/p Grads Bredde. Observationerne 
blev beregnede efter Archibald Smiths Methodo strax efter, 
a t  de var tagne, og Resultaterne anvendte til Bestemmelso 
af Ihrsen .  De benyttede Vaerdier af Misvisningen toges 
af de norske, britiske og, danske Sgkarter, naar Misvisnin- 
gen ikke var bestemt ved vore egne Observationer. 

struinent when down, Reference to the ship's logbook, in 
which were recorded the details of every operation. com- 
prising the nioinent a t  which the dredge (or trawl) was 
put over, that a t  which the sinkers were let. go, the actual 
dredging was commenced and terminated, when tlie heaving' 
in began, and when the apparatus was hauled on deck, - 
shows the average time to have been as follows: - A t  a 
depth of 100 fathoms, 1 hour 30 min.: a t  n depth of 500 
fathoms, 4 liours 3U min.; a t  a depth of 1000 fathoms, 7 
hours 20 niin.; and at a depth of 1500 fathoms. 10 liours 
30 min. Or, expressecl by an approxiniate foruiula, the 
time required for a dredging = 

1.5 + (the depth -100 fathoms) 0.654 hours. 

For  2000 fathoms, tliis forinula will give 14 hours. 
Meandiile, tlie time a dredging would occupy at any 
given depth, was found to vary not a little according 
to the greater or less success attending the opera- 
tion. And nioreove,r, if the trawl had got an exceptio- 
nally heavy freight, the rate of heaving in had to bo reduced. 
In  1878, when chief use was made of the beam-trawl, IVQ 

as a rule kept the apparatus longer a t  the bottom than 
on the two preceding cruises, and it often came up very 
heavy. It appears. too, from the entries in the log-book, 
that the average duration of a cast of the trawl in 1878 was 
greater than in 1577. 

The Tow-Net. - Aniong the apparatus for' prosecut- 
ing zoological work was 'a tow-' or surface-net, of which 
Professor Snrs made frequent use. It consisted of a coni- 
cal iuusliii bag. 3 feet deep, attached to a stout brass ring, 
which, by means of a crow-foot, \vas made fast to a line 
of suitable thickness. Shortly before our arrival a t  an 
observing-station, after the ship's way litid been deadened, 
Professor Sars cast out the tow-net, which \Pas pulled 
along after the vessel till she .stopped. Soiuetiiues, he 
merely threw it over and hauled it in d i e n  there mas no 
way on tlie ship. 

Navigating the Ship. 
An Admiralty-compass had been procured from Eng- 

land for the Expedition. Ik place, as proviously stated, 
was just forward of the cllart-room on the roundhousu. 
The deviation of the instrument we determined by swing- ' 
ing the ship, - in 1876 at Huspr; in 1877 at  Huse, a t  Rest, 
and in the Vestfiord; in 1878 at Bergen, off the coast of 
East Finmark (near Vardpr), off Sprrpren (near Haminerfest), 
in the Arctic Ocean (mest of Beeren Eiland), off South 
Cape, Spitzbergen! and off the, Greenland ice-barrier, in 
lat. 76" 30' N. Immediately on being taken, the observa- 
tions were computed by Archibald 5mith's method, and 
the results employed for shaping the ship's course. The 
variation was taken Ilom the Norwegian, British, or Danish 
charts, when not previously determined by our own obser- 
vations. 
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I 1876 anvendtes, foruden den almindelige Log med 
Flyndre og Line, ogsaa Masseys Patentlog. Denne viste 
sig ikke synderlig hensigtsmaessig paa Grund af de hyppige 
Standsninger. og et Pa r  Exemplarer gik i Skruen og tab- 
tes. Der savnedes ogsaa god Lejlighed til at kontrollere 
dens NGjagtiglied. I 1877 indsatks den af Premierlieu- 

On the first cruise, in 1876. we used Massey’s patent 
log. as well as the cominon log with logchips and line. 
The first instrument. however, did not answer well, owing 
to the frequent stoppages; and on one or two occasions 
i t  fouled the screw, and was lost. Moreover, we had no 
good opportunity whereby to test its accuracy. In  1877, 

f 
d 
C 

; i  I! 

tenant M. Petersen arrangerede Vandlog, - hvis Anordning ! 

Fig. %I. 

the LIVsringen” was furnished witli a ?oder-k,q, the inven- 

ombord i *‘V0ringen”.sees af Fig. 21, der viser et Tversnit 
af llVOringen” gjinnem den agterste Del af Maskinrummet, 
seet forfra agterover. Vandloggen liar fdgende Indretning. 

Paa et bekvemt Sted i Maskinrummet bores e t  Hul 
i Skibsbunden og fores med et 1 Toms R0r. Over dette 
anbringes med Flens R0ret b (se den lille Figur) saaledes, 
at Aabningen i dette danner en Fortszettelse af Hullet i 
Bunden. 
omkring dets 0vre Ende er Sln.uegj.janger til Pakningsrin- 
gen c. Gjennem Rprret 7, og Hullet i Skibsbunden nedsaettes 
Iboret a saa langt, a t  den lille Aabning i dets nedre Ende, 

Paa Midten af dette ROr er en konisk Kran og ’ 

tion of Lieutenant M. Petwsen. Fig. 21, representing u 
transverse section of the after part of the engine-room. as 
seen looking aft, shoms the arrangement of the water-log‘ 
on boasd. 

I n  some convenient spot in the engine-room, a hole 
was bored in the ship’s bottom to receive a one-inch metal 
tube, having fixed on to its top eud the flange of the tube 
b (see small Figure), in such manner that the bore of the 
latter would form a continuation of the hole in the ship‘s 
bottom. This tube had a couical stop-cock, and its upper 
extremity screw-threads fitting into the gland c. The tube 
a was passed tlirougli the tube b and the hole in the ship’s 
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der formrigt er  lukket, kommer omtrent O.% (PO Tonimer) 
Denne Afstand 

fandt vi ‘var den hensigtsmressigste. E n  mindre Afstand 
bragte Hullet for nzr  det af Skibsbnnden medslebte Vand, 
en stprrre Afstand rpriinede for nieget paa det fritstaaende I 
lt0r under storre Fart. Pakningsskruen c tilskrues. Oven- I‘ for c bprr Itprret a have en mindre Kran d. F r a  a’s 0vre 

10”” (4 Tommers) Diameter. Uette inaa placeres mid& 
skibs, vertikalt og saa lavt, a t  dets iiedre Ende er godt 
under Iaveste (nederste) Vandlinics Plan. Det  er forsynet 
med Blznde, for at ikke Vandet under Skibets Bevegelse 
skal pumpe i 120ret. I dette Stigerer er anbragt en Fly- 
der, fra hvilken der gaar en Snor over en Metalrulle paa 
Toppen af Rprret, derfra over en anden Rulle paa Toppen 
nf Skalaen, og l’ampen er stukket gjennem et lidet Blylod, 
der vandrer niellem to tynde Messingstmger langs Skalaen, 
og som fzstes til Snoren ved a t  man trykker ind en liden 
Trzkile nedenfra i dot Hd, gjenneiii hvilket Snoren er 
trukket. 

under Skibsbunden og visende ret  forefter. I’ ,I 

i 

Under Skibets P a r t  foroyer trykkcs Vandet 01) i Stige- 
rgret, og eftersom Flyderen koiiimer liprjere, synker Loddet 
langs Skalaen. Saasnart Earteii er bleveii jevn, staar Lod- 
det ufomndret paa sanitne H0jde paa Skalaen, livor Fartens 
Stprrrelse .da kan afleses i et  0jeblik. 

Vandloggen er, soiii man ser, en specie1 Anvendelse 
af Pitot’s Rsr. Kaldes den HBjde, hvortil SVandet stiger i 
Stigerraret over det Siveau, det indtager, naar Fartojet 
ligger stille, h, Skibets Hastighed w, Tyngdens Acceleration 
9 og er il4 en Coefficient, saa har inan’ 

’ Coefficienten M har efter Dubuats Forssg en Vrerdi, 
der or stprrre end 1: men bliver mindre, naar Hastighederne 
bliver stprrre, uden dog at naa Enheden. Ved en Hastighed 
af 1.”8 pr. Sekund faiidtes ill = 1.08. 

Ved Vandloggen, saaledes som den er indrcttet af 
Lieutenant Petersen, or Coefficienten i i  sat lig 1. Rigtig- 
heden d e r  Tilstr&kelighoden nf denne Antagelse til ethvert 
praktisk Brug tilsprs, selv paa lange Itejser, er  godtgjort 
ved den Anvendelse, Apparatet har havt paa :‘Vprringen” 
under 1877 og 1878 Aars Expeditioner og under dens Gang 
i Fragtfart paa Osterspren og Spanien, hvor lange Straek- 
ninger er udsejlede uden Af brydelse. Endvidere liar det 
samme Resultat vist sig af Vandloggens Anvendelse paa 
Oplodningsdampskibet *‘Hafisteen” hvert Aar siden 1875 
og paa Korvetten “Nornen” paa et  Togt til Vestindien. 

Bresee, Cours de 1n8canique app1iqui.e. Seconde parhe, 1). 335. 

bottom, till tlie small aperture a t  its lower end, ~vhich for 
tlie rest was closed up, had been made to project about 
20 inches beneath the bottom of the vessel, wliile pointing 
straight forward. Tliis we found, by repeated experiment, 
to be the right distance. I f  diminislied, i t  would bring the 
aperture too near tlie water carried along by adhesion to 
the sliip’s bottom; and if increased. it would, with greater 
speed, expose the projecting tube to a serious strain. The 
gland c has now to be screwed 011. A little above the 
gland, tlie tube p sliould have a smaller stopcock d. From 
tlie top of a a slender leaden pipe led’to the upper tube 
g, which had n diameter of nearly 4 inches. This tube 
must be given a vertical position amidships, and far enough 
down to bring its lower extremity well below the level of 
tlie lomest load water-line. It was provided with a blind, 
to prevent the water from pumping in the tube by reason 
of ‘the motion of the vessel. In  this upper tube there \vas 
a float: from whicli a line passed first over a brass roller 
a t  tlie top of tlie tube and then over another a t  the top 
of a graduated scale, the end of the line being row tlirougll 
a small leaden weight that .played against the scale between 
two slender brass’rods, and was made fast to the line by 
inserting from below a small wooden wedge into the open- 
ing through \vliicli tlie former passed. 

Sow,  on tlie ship moving ahead, the water will be 
forced into the upper tube and the weight descend along 
the scale as the float rises. So soon as the speed has 
become uniform. tlie weight will keep stationary, a t  the 
smne point on the scale, and the rate i n y  then be read 
off a t  n glance. 

The water-log is obviously a special adaptation of 
Pitot’s tube. Let  12 be the height to which the water in 
the upper tube rises above its level when the ship is sta- 
tionmy; 2) tlie speed of the vessel; g the acceleration of 
gravity; and M a coefficient, - we shall theu h a w  the 
formula‘ 

n .* U- 
12 = M -  

2.9 

The codfficient ilf has, according to Dubuat, a value 
greater than 1, wliicli decreases however with the increas- 
ing velocities, though without reaching unity. For a velocity 
of 1.8“ pr. scxond, the value of M was found to be 1.08. 

F o r  the water-log on Lieutenant Peterson’s construc- 
tion, the coefficient M is put equal to .1. And this 
is practically correct, even‘ for comparatively long voyages, 
as shown from experience derived on tlie cruises of the 
“Vprringen” in 1877 and 1878, and on her voyages in the 
freight-trade to the Baltic and to Spain, wry considerable 
distances having then been ‘ruu at a stretch. Equally 
favourable results have been obtained, too, by the use of 
the water-log (since 1875) on board the Coast Survey 
steamer S‘Hansteen!” and on a cruise of the steani-corvette 
Wornen” to the West Indies. Now, supposing the coef- 

Rressc, Ciwrs de m8caiiiquc app1iqui.c. . Seconde partie, p. 3%. . 
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Sst tes  Coefficienten M lig 1, Kvartmilen lig 1/c0 af en 
torsgrad og g lig 9."810 (50" N. Br.). 
fdgende Tabel for Skalaens Inddeling. 

ficient M to equal 1, a mile to equal ',loo of an equatorial 
degree, and g to equal 9.810" (in lat. 50" K.), \;e have 
the following series of figures for gsaduating the scaie. 

saa faar 

Fart. , 

(Speed.) 

Kvartmil i Tiinen. 
(Ariled an Hour.) 

- . - .- . . .. .- ----___- 

I 

2 .  

2.5 
3 
3.5 
4 
4.5 
5 -  
5.5 
6 
6.5' 

Sknln. 
(Scale.) 

I I Norske Fod. I Eng. Fod. 

j (Abrw. >'eet) ' (Eng. Feet.) 

Meter. 
(Metres.) 

. i i 
I 

0.014 
0054 
0.085 

0.166 
0.2 I 7 
0.2 7 4 
0.338 
0.410 
0.487 
0.5 7 2 

0.122 

0.043 
0.172 
0.270 
0.388 
0 529 
0.690 
0.874 
1.07 9 

1.553 
I .82 3 

1.305 ' 

0,044 
0.178 
0.278 
0.400 

' 0.544 
0.7 I I 
0.899 
1.1 I O  

1.343 
1.599 
I .876 

Vi1 iuan efterse. om l tsret  gjennein Bunden er i Or- 
den, staenges Kranen d,  Pakningsstykket f' afskrues, og Bly- 
rsret Lsjes noget til Side; man lssner paa Pakningsringen 
c, Rsret u lraftes op, indtil dets nedre Ende liar passeret 
Kranen paa 120ret b, hrorefter denne afstaenges, og Rsret  
u kan l~f tes  helt op og ef'tersees. 

Ved Brugen af Vaudloggen maa to Ting liaves i 

at Skalaens Nulpunkt eller rettere Snorens Langde fra 
Flyderen til T7~gten,  der tjener til Viser paa Skalaen, 
retter sig efter Skibets Dybgaaende, 'og 

Erindring : 
1) 

2) 
Med Hensyn til det fsrste Punkt, reguleres dette 

lettest derved, at man standser Skibets Fat, udtager Trs- 
kilen og flytter Loddet paa Kul. Det  hele kan udfsres i .  
nogle Minutter. Ved de hyppige Stopniuger, som Lodning 
og Skrabning foranledigede, kunde vi paa Nordhavs-Expe- 
ditionen altid holde T'andloggen skarpt justeret. Paa  Sejl- 
skibe vi1 Forb&& ombord ikke saaledes forandre Dyb- 
gaaendet. sou paa Dampskibe, men man bur dog imellem 
foretage et Pa r  n0jagtige Logninger med den almindelige 
Log og Uhr, for a t  kontrollere Vandloggen og eventuelt 
justere den paany. 

Fejlen, der formsages ved stadig Kraxp ing . .  

Ved SOo Breddc med y - !I..fnKIO bliver Skalnstregen for 12 
Miles Fnrt 1.945 Meter, ~ l t s a n  kiln 4"" forekjcllig frn Tsbel- 
lens. For de mindre Hastigheder blircr Forskjellen forholds- 
vis miudre. 

Fnrt. 
(Speed.) 

Rvartniil i Timen. 
(A i i lu ,  an Hour.). 

7 
7.5 
8 
8.5 
9 
9.5 

I 0.5 

I 1.5 

10 

I 1  

SknIa. 
(Scale.) 

- - - 

Meter. 1 Norske Fod 
(Metrea.) I (h'orw Feet.) 

I 

0,663 , 2.1 14 
0.761 ~ 2.427 
0866 2.761 
0.978 3.117 
1096 I 3.495 
1.222 ' 3.894 
1.354 1 4.314 
1.492 1 4.756 
1.638 i 5220 

I 

1.790 ' 5706 

Eng. Fod. 
(h'ng, Feet.) 

2.176 
2.498 
2.842 
3.209 
3.597 
4.008 
4.441 

5.37 3 
4.896 

5.873 
6.395 

To ascertain whetlier the tube passing through the 
ship's'bottom be in ordor, the stopcock d -  is turned back. 
the gland f screwed off, and the leaden tube bent a little 
aside; then, after partially unscrewing the gland c, the 
tube a is lifted up till its lower extremity is just clear of 
the cock of the tube b ,  and when this too has been 
turned back, the tube u may be taken out and examined. 

When using the water-log. two things must be borno 
in mind, viz. - 
1) That the position of zero on the graduated scale. or 

rather the length of the line from the float to the 
weight which plays against the scale, is regulated by 
the draught of the ship ; and 

2) The heeling error. 
As regards the first source of error, the index is best 

regulated by stopping the vessel, and then, after taking out 
the wooden wedge, placing the weight at zero. This may 
be done in a few minutes. With the. frequent stoppages 
involved in sounding and dredging on the North-Atlantic 
Expedition, we could always manage to keep tho ~ ~ ~ t e r - l o g  
accurately adjusted. In sailing-vessels the draught is not 
of course as in steamers aflected by the consumption af 
coal: but now and tlie~i the speed should nevertheless be 
closely determined with the coinmon log as a means of 
testing the results of the water-log, and, if necessarl, of 
adjusting that instrument anew. 

I n  1st. PIJO N., where y = !I.H$Om, the division on the scale 
denoting n speed of 12 kiiots will correspond to 1.94:)'", 
and thus exhibit n differelire of only 4"" ns compared with 
the figures in the Table. For less velocities, the difference 
will bc proportionally reduced. 
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Med Hensyn til det andet Punkt, Krsngningsfejlen, 
da kommer denne i Betragtning kun ved sterre og stadig 
Krsngning. Slingringernes Virkning er nssten ganske 
hsvet ved Hullets Tranghed OR Blrenderen. Antages at 
Stigeraret staar midskibs og vertikalt, naar Skibet ligger 
paa ret Kjel, og ssttes den lodrette Afstnnd fra Havniveauet 
til det Punkt, om hvilket Fartejet drejer sig, naar det 
begynder at krrenge, lig x, regnet positiv fra Havniveauet 
nedad mod Kjslen, samt Rrsngnirigsvinkelen i 08 den . 
under denne Krzngning paa Skalaen nflsste Fart v', saa 
har man, idet de tidligere Benevnelser h og v beholdes: 

- x)  = 2Yh + 29X -2gx = h + x  
v'2 = 2g ( 

COR i cos i 

v2 + 2gx ( 1  -cos i) 
.- .- - 

cos i 

i v 2  = v ' ~  cos i -4g.z. sine - 
2 

z, v og v' maa regnes i samtne Enhed (Meter, Fod), 
Tidsenhed er Sekundet. 1 Kvartmil i Timen svarer til 
0.5153 Meter pr. Sekund. 

Den folgende Tabel giver en Oversigt over Resulta- 
terne efter denne Formel. Den er beregnet for en Kxsng- 
ning i = 209 og efter Vrerdierne af x = 0, x = + 1" , 

og x = -1m.' 

Vrerdieli af z kan findes, naar man kranger Fartfijet, niedens 
det ligger stille, og obaervorer Krrengningsvinkelen, i aamt 
Lsengden o af det Stykke, Vaudets Overflade har flyttot sig 
fra det oprindelige Niveau i R0ret. Ligger Xiveauet under 
Krcenpingen hprjere, det er over Nulpuuktet (Loddet paa Tal 
paa Skalaen), er x positiv, ligger dot lavere (Loddet oveufor 
Nulpunktet paa Skalaen),. er x negativ. Formeleu er: 

coa i 
x = o  

'L s i n 2 4  
2 

EX. i - 'LO '. o = O.*nO5, x = 0.1" 770. 

Den negative VEerdi ef z lig en he1 Meter or medtagef som 
ltepeexempel for a t  vise Virkningen af' en eaadan, omcnd- 
akj0nt den ikke vi1 forekomine i Praxis. 

The other source of error, viz. heeling, may be ig- 
nored altogether, save when the heeling is both great and 
continuous. The effect of rolling on the water-log will, as a 
rule, be almost wholly counteracted by the narrowness of the 
aperture of' thc tube, and by the blind. Supposing the 
upper tube, placed amidships, to have a vertical position 
when the ship is on an even keel, then, if x be the length 
of the perpendicular from the level of $he sea to the point 
about which she turns on beginning to heel, - assumed 
positive from the level of the sea towards the keel, - 
i the heeling-angle, and v' the speed, as read off on the 
scale with the vessel a t  that angle, we have, h and v 
denoting as before, - 

-2gx = - xi=-- 2Yh + 29X v'2 7 2g ( + 
cos i cos i 

VB + 2gx (1 -cos i) , -- __ 
cos i 

i va = V Q  cos i -4gx sine - 
2 

' The value of X, v, and V' muat be taken in the same 
unit of measure (metre, foot). The unit of time is a 
second. One mile an hour corresponds to 0.5163 metre 
pr. second. 

The following Table gives the results obtained by this 
formula, taking 20" as the angle of heel, and with the values 
x = 0, x = + I", and x = -lm.l 

The valuu of x may be found by heeling the ship when 
stationary, and then observing the angle of heel i, together with 
the distance 0, through which the water in the tube has moved 
froin its original level. If the level in heeling be higher, i. e. 
above zero (the weight within the divisions of the scale), the 
value of z will be positive; if lower (the weight above zero), z 
will be negative. The forinula is as followe: - 

COB i - . ._ 
5 - 0  

'L aina 

Thc negative value of x put equal to 'a whole metre, ia  intro- 
'duced meroly by way of example, to show its poeeibk effect, 
the case never occurring in practice. 

Den norske Nordliavsorpodition. C. Wille : Appnraterno OR deres Drug. 



Kraxgning 20 '. Angle of Heel 20 ('. 

Obeervetet Fart. 
(Obserued Speed.) 

Kvartmil i Timen. 
(Niles an Hour.) 

V' 
----_____ -- 

12.0 

9.0 
6.0 
4'0 
3.0 
2.5 

2.177 

2.2 

I .o 

Virkelig Fad. 
(Actiial Speed.) 

x = o  

2; Con-. Diff. f. 1 Rvartmil. 
(Cow.)  (oifl. for I Mile.) 

- ____.__. 

I 1.6 -0.4 
' 8.7 -0.3 

5.8 -0.2 

3.9 -0.1 

2.9 - 0 . 1  

2.4 -0.1 

2.1 -0.1 

2.1 -0.1 

1.0 00 , 

Man ser, at Krsngningsfejlen, selv med en saa stor 
Krsngning som Z O O ,  for de starre Farter kun udgjar Brak- 
dele af en Knobs E'art. Svinger Fartajet om et Punkt i 
eller nser Vandliniena Flade, er Krzngningsfejlene i ethvert 
Tilfmlde meget smaa. 

Anderledev stiller Forholdet sig, dersom Stigeraret ikke 
staar midtskibs. Der koinmer da under I(1.aongning eu ny 
Korrektion til, som bliver positiv for Krsengning til den ene 
Side og negativ for Kraengning til den andea, og hvis Stsr- 
relse voxer med Stigersrets Afstand fra 1)iametralplanet. 

Efter vel. Erfaring viste Vandloggen B i g  saxdeles lien- 
sigtsmzessig og lioldtes llled starste Letlied i Orden. Et 
Blik ned i Maskinslrylightet var nok til at observere Skibeta 

- Fart i 0.jeblikket. Maskinisten kunde under Skrabning og 
Trawling liolde Skibet gaaende med den befalede E'art. Til 
Reduktion af de observerede Vindretninger rig Vindhastig- 
heder til sande krfeves Skibets Hastiglied i Observations- 
ajeblikket. Denne observeredes paa Vandloggen, der saa- 
ledes er et udmserket nautisk-meteorologisk Apparat. 

Astronomiske Observationer. Da Expeditionen fferde- 
des paa h0je iiordligc Bredder om Sommeren, var der. ikke 
Tale om at obsepere andre Himmellegemer end S o h  til 
Hestemmelse at' Skibets paavaerende Plads. Observationerne 
gjordes ined flere Sex-tanter, der altid var godt verificerede, 
og hvis Indexfejl stadig blev kontrolleret. Sanirnenlignende 
Observationer med forskjellige Sextanter gav altid godt 

, overensstemmende Resultater. Observationspladsen var i 
Regelen Hyttedsekket. 1 Solobservationernks Udfarelse og 
Beregning deltog, foruden jeg selv og Skibsof'ficiererne 
Petersen og Grieg, Professor Mohu og Hr. Tornae. Sol- 
hlajder maaltes til alle Dagstider, naar der var Anlednihg, 
I 1878 iagttoges oftere Midnatsolen. Det r a r  kun yderst 
f&.a Dage, .pas hvilke der inanglede Observationer. 

0.03 

0.03 

0.03 
0.03 
0.03 

0.03 
0!03 
0.03 

v Kvartmil i Timen. 
(Niles an Hour.) 

:= +col; I = -1" 

Con.. 
- - --- -. . . - __ . -. . . . . . . - 

! 
I 1.4 

5.4 
3.3 

8.3 

2 .o 
I .2 

0.4 
0.0 

-0.6 
-0.5 
-0.6 
-0.7 

-1 .3 

-1.8 
-2.2 

-1  0 

I 11.8 I 
~ 9.0 
I 6.2 
I 

I 4.4 
I 3.6 
; 3.2 
/ 3.0 
/ 3.0 
1 2.3 

-0.2 

0.0 

1-0.2 

i-0.4 
+ob 
f o . 7  
fo.8 
+o-8 
+I.3 

It is evident that, with greater speed; the error in- 
volved in heeling, even at an angle of 200, will amount to 
only a fraction of a mile. And if the point about whicli 
the vessel turns lie in or near the plane of' the water-line, 
the error will l e  generally very small. 

The case, however, is different in the event of the 
upper tube not being amidships. Another correction, posi- 
tive with a heel to the one side, iiegtttive with a heel to the 
other, will then be needed for computing the speed, and 
the effect' of the heeling will increase with the distance of 
the upper tube from amidships. 

So far as our experience went, we had every reason 
to be satisfied with the water-log ; it :inswere& excellently, 
and was easy to keep it1 order. A glance down the engine- 
rooin skylight sufficed to tell the ship's speed. Hence, in 
dredging or trawling the engineer could keep the vessel at I 

the exact rate required. For reducing observations of the 
wind's direction and velocity to their true value, the speed 
of the vessel at the moment of observation has to be iound. 
Now, this we took from the water-log, which accordingly 
proved an excellent instrument . for meteorological work 
at sea. 

Astronolliical Observations. - The h'ortli. Atlantic Ex- 
pedition having to cruise in high northern latitudcs during 
the tmmnier season, observations of' other celestial bodies 
than the sun for determining the ship's position were of 
course out of the question. The altitudes were taken 
mitli several sextants, accurately verified j the index-error, 
too, being determined for each separate observation. The 
results of comparative observations with different sextants 
never failed to exhibit satisfact0r.y agreement. Our lmst of' 
observation was, as a rule, the roof of the roundhouse. Besides 
myself and the ship's officers, Rh. Petersen and Mr. Urieg, Pro- 
fessor Mohu and Mr. Tornse also assisted in taking the obscrva- 
tions and computing their results. Solar altitudes were taken 
at  all hours of the day; nay, on the last cruise, in 1878, we 
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Krowmaetrene stod i et Slrab i Arbejdssalonen om 
Bagbord (Fig, 4, c). De blev optrnkne hver Morgen og 
derpaa indbyrdes samrnenlignede. 

I 1876 havdes 3 Kronometre ombord, et af Kullberg, 
et af Ivlewes og et ai' Frodsham. llzt tiarste, der ved den 
paa ,Bergens Observatoriuni af Hr. Astrand foretagne Un- 
derssgelse fsr Rejseii viste den jevneste Gang, blev benyttet 
som Hoveduhr. 

11877 og 1878 havdes 4 I<ronometre ombord, nemlig 
forudon de 3 nawte. et ai' Reid, der var Skibet tilhsrende. 
Dette Kronoineter viste en saa fortraeffelig jevn Gang, at 
(let benyttedes soin I-lovednhr de 2 sidste Aar. 

Kronometrenes Stand blev bestemt, fbrst paa Bergens 
Observatorium (undtagen Reid) og senere hovedsagelig ved 
de telegrafiske Tidssignaler fi.a Christiania. Disse Signaler 
gives fra Observatoriet i Christiania hver Onsdag Norgen 
1<1. 8 Forniiddag og liver Ssndag Norgen K1. 9 Form., 
Greenwich Middeltid, til samtlige norske Telegraf'stationer. 
Signalerne gives pita Observatoriet direkte ef'ter Normalpen- 
clelen. Der telegraferes hver Gang 3 Signaler, hvert be- 
staaende af et enkelt Slag fra Nsglen paa Morses Tele- 
grafapparat, iiemlig 7 59 08, 8" 0 Os og 8" 1 0 * om 
Onsdagen og S I b  59" 08,  g h  O m  O u .  og 9" 1"' O 8  oiii Ssn- 
dagen. For at slrille niellem Signalerne betegnes de hen- 
holdsvis ined 1, 2 08 3 dobbelte Slag strax efter Signalet. 
l'm ~lodtagclsesst~tioncn, hvor rnitn indfinder sig med sit 
Kronometer eller Obseruntionsuhr, heres Signalerne kort og . 
skarpt pna hlorses Apparat. 

Ved 15 Par korresponderende Solhsjder paa Huss 
(4" 36' 57" oat f. Greenwich) tandt Prof. Nohn den lode 
Jurii 1876 Kronometret Rullberg O h  38 m 43.3 * f'oran Green- 
wich Middeltid. 

Under Expeditionens Ophold i Reykjavik toges af 
Lientn. I'etersen og mig den lste August 1876 14 Par 
korresporiderende Solhojder ptta en Illads, der ligger omtrent 
200 Alen sstenfor Kirken. If0lge vclvillig bleddelclse f?a 
Chefen for de$ Isgl. Danske Sskaart-Archiv, Hr. Kommnn- 
dsr Rothe, er, ifslge saavel d d r e  som nyere Iagthgelser, 
Laengden af et Punkt, der ligger 600 Alen vestcnf'or Kirken 

21" 54' 46" W. Greenwich. 

Vor Obscrvationsplads ligger saaledes ca. 800 Alen 
ost f'or dette Punkt, hvilket, da Bredden or 64" 9', svarer 
til 38" i Leengde, og Langden af vor Observatiotisplads 
bliver saaledeg 21" 54' 8" W. Greenwich eller i Tid: 

Kronometrots Stand for Stedets Middel- 
1 h %7 m 36.3 

tid fandtes 214 6m 55.87 foran 

altsaa dets Stand for Greenwich Mid- 
deltid 0" 39m 19.82 foran 

frequently observed the sun at midnight. The days 011 which 
no observations could be taken were very few indeed. 

The Chronometers we kept in a cupboard in the work- 
room, on the port side (Fig. 4, c). They were wound up 
every morning, and duly compared. 

t On the first cruise, in 1876, we had 3 chronometers, - 
one by Kullberg, one by Mewes, and one by Frodsham. 
That by Kullberg, which, previous to the departure of the 
Expedition, Mr. h r a n d ,  Uirector of the Bergen Observatory, 
had found to have the most uniform rate of the three, waF 
our principal timekeeper in 1876. 

In 1877 and 1878 there was a f'ourtli chronometer, 
one of Reid's, belonging to the ship. This instrument 
having a reniarkably uniform rate, we made it our chief 
timekeeper on the two last cruises. 

The error of each chronometer was first determined 
at the Bergen Observatory (saving that of the Reid), and 
afterwards chiefly by comparison with the time-signals tele- 
graphed from Christiania The observatory of that city trans- 
mits these signals every Wednesday morning at 8 a.m. and 
every Sunday morning at 9 a. m., Greenwich moan time, 
to all Norwegian telegraph-stations. The time is taken at 
the observatory direct fkom the standard-clock. 'l'hree 
separate time-signals, each consisting of a single click, are 
telegraphed, from the key of Morse's apparatus, at intervals 
of one minute, viz.: - Wednesdays, at 7 h  59m 08, S h  O m  

O a :  and 8" 1 O m  O u ,  and 
gi4 1 O U .  To distinguish between the signals, they are 
respectively indicated by double clicks, 1, 2, and 3, followiiig 
after the signal in the order of succession. At the receiving 
station, where the observer stands by with his chronometer 
or hack-watch in hand, the signals come sliarp and distinct 
from Morse's apparatus. 

From 15 pairs of equal solar altitudes, taken at Huss 
(long. 4" 36' 57" E.) on the 10th of June 1878, Professor 
Mohn found the error of Kullberg's chronometer, on Green- 
wich mean time, to be O h  38m 43.13 fast. 

During the stay of the Expedition at Reykjavik, 
Lieutenant Petersen and myself took 14 pairs of equal 
solar altitudes,, at a point about 140 yards ewt of' the 
cathedral. From informatiou kindly furnished by Commo- 
dore Rothe, Hydrographer to the Royal Danish Navy, it 
appears that the longitude of a point 410 yards west of the 
church, has been found, by earlier as well as recent ob- 
serfrations, to be - 

21 O 54' 46" W. 

0";  Sundays, at 8" 5gm 08, 9 

Our post of observation was thus about 550 yards 
east of this point, which corresponds, the latitude being 
64 " 9', to 38" in longitude. Hence, our post of observation 
was in 

Error of chronometer on memi time of 
Longitude 21 ' 54' 8" W., u r  in time 1 h 27m 36.85 

place 2" G m  155."7 fast; 

therefore on Greenwich mean time * O L  39" 19.82 fast. 

7 *  



I nedenstaaende Tabeller er givet en Oversigt over 
Hovedkronometrets Stand og Gang under vor Expedition. 

1876. Kronometer Kullberg. 

Dag. Stand Daglig Sted. 
foran Gr. Middelt. Acceleration. 4 

Mai 30 oB 38" 37."8 0.'66 BergensObservatorium. 
Jrini IO 38 43. 3' 0. 50 Husnr. Con. Hprjder. 
Juni  26 38 59. 6 I. 02 Kristiansund. Tel. Sig. 
Aug. I 39 19. 2 0.54 Reykjavik. Corr. Hgjder. 
Aug. 20 39 33. 6 0. 76 Namsos. Tel. Sig. 

Sammenstilles de Vzrdier af Kronometrets Stand, 
som er benyttede ombord, med de som f01ger af Tabellens 
Tal ved ligefrem Interpolation, saa finder man, at den 
storste Forskjel falder den 22de Juli, da den brugte Stand 
er 39" 21a og den efter Tabellen fundne 39" 148. For- 
skjellen er 7O i Tid eller 1.75 i Bue af Parallelgraden. 
D a  Bredden her va r  mellem G 3 O  og 64O, blirer Fejlen i 
Storcirkelbue 0.'78, en saa liden Strarrelse, a t  vi i vore 
Opgaver over Skibets (Stationernes) paavsrende Plads har 
beholdt de under Rejsen bestemte Vaxdier af Bredder og 
Lmgder .  Den nsststrarste Afvigelse mellem den benyttede 
og beregnede Vsrd i  af Kronometrets Stand findes den 13de 
August, da den er - 5*, htilket svarer til en Afstand af 
0.G Kvartmil. 

1877. Kronometer Reid. 
Dag. Stand Daglig Sted. 

efter Gr. Niddelt. Retardation. 
Maj 23 0" 7" 23.80 0 ~ 9 0  Bergen. Tel. Sig. 
Juni  24 7 54.0 0. 97 Bodra. do. 
Juli 1 1  8 IO. o 0. 94 Troms~ .  . do. 
Ju l i  22 8 21.2 I. 0 2  Troinspl. do. 
Aug. 12 ' 8 39.5 0.86 Bodar. do. 

Ved Ankomsten til Bod$ den 23de Juni var den be- 
regnede Stand af Kronometret 7 m  51') og den af TTerifika- 
tionen den fdgende Dag udledede 7" 53#, altsaa en For- 
skjel af 26, der paa 670 Bredde svarer til.en Afstand af 
0.2 Kvaxtmil. Ved Tilbagekomsten fra J a n  Mayen bereg- 
nedes Observationerne ombord den 9de August udenfor 
Lofoten med en Kronometerstand af €4" 398. Den efter 
Verifikationen i Bod0 den 12te August bestemte Stand er 
8" 36.*7. Forskjellen, 2:3, svarer til en Afstand af 0.2 
Kvai-tmil 

1878. Kronometer Reid. 
Dag. Stand Daglig Sted. 

efter Gr. Middelt. Retardation. 
Juni 23 o n  15" 4.05 1.~00 Hammerfest. Tel. Sig. 
Juli I O  15  19.0 0 .85  do. do. 
Jul i  28 15 36.5 0.97 do. do. 
Aug. 28 * 16 6. 8 0. 98 Tromsar. do. 

DBn ?de Juli, da.sidste Observation toges Dagen for 
Tilbagekomsten til Hammerfest paa fwste Tur, regnedes 

In  the following Tables are set forth the error and 
rate of our chief chronometer. 

. 1878. Kullberg's Chronometer. 
Date. Cliron. Gaining Place. 

Fast on G. M. T. daily. 
May 30 oh 38"' 37.88 0.~66 Bergen Observatory. 
June IO 38 43. 3 0. 50 Hus0. Equ. Altit. 
June 26 38 59. 6 I. 02 Christiansund. Tel. Sig. 
Bug. I 39 19. 2 0. 54 Reykjavik. Equ. Altit. 
Bug. 20 39 33. 6 0. 76 Kamsos. Tel. Sig. 

By comparing the assumed values of the error of the 
chronometer with those deduced, by simple interpolation, 
from the figures in the Table, the greatest difference is 
found to have occurred on the 22nd of July, the assumed 
error having been 398 2 l e  as against 39" 14a, the error 
determined from the Table, - a difference of 7' in time, 
or 1.'75 in arc of parallel of latitude. Tho latitude waS 
between 630 and 640, which reduces the error, in arc of 
great circle, to 0.'78, an error so small that we did not 
hesitate, when recording the position of the ship, to retain 
the latitudes and longitudes determined on the cruise. The 
next greatest difference between the observed and computed 
error occurred on the 13th of August; it was sa, which 
corresponds to 0.G of a nautical mile. 

1877. Reid's Chronometer. 
Date. Cliron. Losing * Place. 

Slow by G. M. T. daily. 
May 23 oh 7 "  23."0 0.~90 Bergen. Tel. Sig. 
June 24 7 54.0 0.97 Bode. do. 
July I I 8 '  IO. o 0. 94 Troms0. do. 
July 22 8 21.2 I. 02 Troms0. do. 
Aug. 12 8 39.5 0.86 Bod0. do. 

On our arrival at Bod0, June 23rd, the computed 
error of the chronometer was T r n  51": whereas the error 
found next day by verification amounted to 7" 53*, making 
a difference of 28, which, on the 67th parallel of latitude, 
corresponds to  a distance of 0.2 of a nautical mile. When re- 
turning from J a n  Mayen, observations taken on the 9th 
of August, off Lofoten, were calculated with an assumed 

The error found by verification at Bod0 
on the 12th of August was 8" 36.67. The difference, 2.*3, 
corresponds to 0.2 of a nautical mile, 

. error of 8" 3g8. 

1878. Beid'e Chronometer. 
Date. Chron. Loeing Place. 

Slow' by G. M. T. daily. 
June 23 o h  15" 4.*5 1.~00 Hammerfest. Tal. Sig. 
July IO 15 19.0 0.85 do. do. 
July 28 '5 36.5 0.97 do. do. 
Aug. 28 16 6. 8 0. 98 Tromsra do. 

Fo? our last observation on the first cruise of the 
Expedition, taken July 7th, the day before returning to 



ombord ined Kronolueterstanden 15 l R  18.% Efter Verifi- 
kationen den lode i Hammerfest skulde Standen vare 15" 
16.04. Forskjellen, 2."4 svarer, da Bredden ' var 72O, til 
en Afstand af 0.18 Kvartmil. 

Den 24de Juli, da Expeditionen kom tilbage til 
Hammerfest fra den anden Tur, regnedes ombord med 
Kronometerstanden 15 3 1 s. Den efter Signalerne den 
%de Juli korrigerede Stand er 15" 32.% Forskjellen, 
I.%, svarer, da Bredden er 73O, til en Afstand af 0.12 
Kvartmil. 

Den 24de August, da sidste Observation toges paa. 
Tilbagerejsen fra Spidsbergen til Tromss: regnedes Standen 
af Krononietret ombord til 16 " 2.n0. Efter Verifikationen 
den 28de i T r o m s ~  skulde den vare 16" 3."0. Forskjellen, 
l.", svarer, da Breddeii var 74*/*O, til en Afstand af 0.06 
Kvartmil. 

Tager man Hensyii til Usikkerheden af Strarrelsen af 
Kimmingdalingen - vi regnede med en konstant Vaerdi 
for alle fra Hyttedaekket tagneSolhrajder - der beror p a  
Rorizontalrefraktionen, og til Virkningen af Irradiation til 
at gjplre den iagttagne Solradius inere eller mindre for stor, 
eftersoni Solbilledet ses mere eller mindre lyst, kan vel den 
sandsynlige Fejl af en paa Seen maalt Solhrajde neppe saet- 
tes under f 1'. Da i Regelen iiedre Solrand maaltes, gj0r 
Irradiationen de inaalte Hpljder for smaa, Bredderne for 
store ved Middag, for smaa ved Midnat, Timevinklerne 
for store paa Vestsiden, for smaa paa 0stsiden, rastlige 
Lsengder for store paa Vestsiden, for smaa paa fastsiden, 
vestlige Langder for smaa p a  T'estsiden, for store uf Ob- 
servationer p a  0stsiden. ~ 

Saa ofte Anledning gaves, og det paa ganske faa 
Undtdgelser naer i Regelen liver Dag, og sarlig ved Ankom- 
sten til en Arbejdsstation, korrigeredes Bestikket ved Ob- 
servationerne. Dissq beregnedes altid (undtagen Meridian- 
hrajder) med 2 vilkaarlige Breclder eller. naar de var n m  
Meridianen, nied 2 vilkaarlige Lmgder .  Nautical Alma- 
nacs Tabeller benyttedes. Stedlinien blev afsat i Kartet 
som en ret Linie inellein de 2 saaledes bestemte Punkter. 
Ved Hjs lp  af den ilnellein 2 Observationer udsejlede Kws 
og Distance bestemtes dell paasaxende Plads i hver af 
Stedlinierne. Stationernes Breddr: og Lengde bestemtes 
sadedes af' mig og indfplrtes i IJoddejownalen. Bestik og 
Observationer svarede i Regelen meget godt. Under Skrab- 
iiing og Trawling blev vi imidlertid altid sat ud af Bestik, 
da det var vanskeligt u t  holde %de paaKurser og udlprlne 
Distancer under disse Manplvrcr. 

Efter det ovenfor anforte OM vore Kronometres Gang 
og om den sandsynlige Fejl af en inaalt Solbjde fieingaar 
det, at vore V ~ r d i e r  for Stationernes Bredde og Lrsngde 
liar en sandsynlig Fojl af nielleni 1 og 2 Minuter. For 
den stplrste Dels Vedkonimende orerstiger Fejlen ikke syn- 
derlig 1 Minut. 

Hammerfest, we assumed the error of the clironometer to 
be 15" 18.% From the verification at Hammerfest on the 
loth, i t  was found to have been ljm 1G."4. The difference! 
2.a4, corresponds on the 72nd paxallel of latitude to 0.18 
of a nautical mile. 

Whon returning to Hammerfest on the second cruise, 
. we assumed the error of the chronometer for an observa- 

tion taken July 24th to be 15" 3lS. Corrected at  Hammer- 
fest on the 28th by comparison with the time-signals, it proved 
to have been 15"l 32.%. The difference, 1.%, corresponds, 
in latitude 730, to 0.12 of a nautical mile. 

On the 24th of August, when returning from Spitz- 
bergen to Tromspr, we assumed the error of the chrono- 
meter to be 16" 2."0. Verified at Tromspl on the 28th, it 
was found to have been 16" The difference, 1."0, 
corresponds, in latitude 74O 30', to 0.06 of a nautical milo. 

If we consider the difficulty of determining the dip 
of tho horizon, - a constant value was assumed for all 
solar altitudes taken from the roof of the roundhouse, - 
depending as i t  does on horizontal refraction, and also 
take into account the effect of irradiation in magnifying to 
a greater or less extent the diameter of the sun, according 
as the solar disk appears niore or less luminous to the eye 
of the observer, the probable error of a solar altitude taken 
at  sea can hardly be put a t  less than k 1'. The altitude 
of the lower limb having as a rule been observed, the effect 
of irradiation would make the measured altitude too low, 
the latitude too high at  noon, too low at midnight, the 
hour-angles too great west, too sinall east, the results for 
longitude east too high on the west side. too low on the 
east side, for longitude west too low on the west side, too 
high on the east. 

Whenever opportunity offered! which, as a rule, 
was almost every day, and in particular on arriving at  a 
sounding-station , we corrected our dead-reckoning by 
means of observations. These were always computed (ex- 
cepting only meridional altitudes) with two optional latitudes, 
or, when taken near the meridian, with two optional longi- 
tudes. The -Tables used were those of the Pu'autical Alma- 

The line of equal altitudes was marked out on the 
chart as a straight line between the two points thus deter- 
mined. The ship's position on each of the lines of equal 
altitudes was computed from the course and the distance run 
between the observations. I thus determined the latitude 
and longitude of the observing-stations. and entered the 
results in the sounding-journal. The dead-reckoning a i d  
the observations exhibited in general satisfactory agreement. 
Meanwhile, we were invariably out of our reckoning after 
working the dredge or trawl; to calculate the day's work 
correctly is next to jinpossible with such operations in hand. 

From what has been stated above concerning the rate 
of our chronometers and the probable error of an observed 
solar altitude, i t  is evident that the values for the latitude 
and longitude of the observing-stations will hare a probable 
error of from 1 to 2 minutes. For the greater part of 
them, the error will not mucli exceed a minute. 

. nac, 
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Der findes imidlertid blandt vore Stationer nogle, 
hvor Usikkerheden af den paavaerende Plads g a r  op til 5 
&6Minuter, nemlig udenfor den nordvestlige Del af Spids- 
bergen, nordenfor 780 Bredde. Efterat den paavaerende 
Plads vas bestemt ved Solobservationer saavel Formiddag 
som Eftermiddag, viste det sig, da vi fik Land i Sigte, at 
Resultatet af Pejlinger af Nordpynten af Pr. Charles . 
Foreland gav en 5’ til 6’ sydligere Plads end Sol- 
observationerne. Men Aarsagen viste sig ogsaa, i en staerk 
Eildring, der krsvede en anden Vaerdi for Kimmingdalin- 
gen end den normale, som var benyttet. Under saadanne 
Forhold er paavaerende Plads umulig at  bestemme med 
vanlig Nfijagtighed efter Solobservationer, selv om man laa 
for Anker og observerede Hsjder i alle Azimuther, thi 
Horizontalrefraktionen vi1 variere med ‘Retningen og med 
Dagstiden paa en ganske uperiodisk Maade, der er umulig 
at bringe i Regning. Et lignende Exempel paa Virkningen 
af Hildring havde vi om Morgenen den lode August 1877 
udenfor Lofoten. Maaling af Horizontalvinkler mellem 
kjendte Punkter gav Fart0jet en paavarende Plads, der 
l a  i en betydelig Afstand fra den Stedlinie, som en over 
den gstlige, falske Horizont maalt Solhprjde gay. 

Til Slutning skd jeg nsvne, at Expeditionen var ud- 
rustot med Apparater til at maale Strprm i Overfladen og 
pas Dybet. Disse kom ikke til Anvendelse, fprrst fordi 
Vejret det forste Aax var saa saerdeles ugunstigt, og senere 
fordi de andre Arbejder, som skulde udfprres, kravede a1 
vor Tid og ikke turde forsinkes af Operationer, om livilke 
det altid maatte vaere tvivlsomt, hvorvidt noget brugbart Resul- 
tat kunde erholdes. Bestemmelser af Strprmmen i Overfladen 
efter den ahindelige nautiske Methode lod sig ikke, igd- 
tagen i yderst faa Tilfzlde, udfgre pas  vor Expedition, da 
Sejladsen under Skrabning, som nzevnt, umuliggjorde et 
skwpt Bestikhold. 

Meanwhile, for some of our observing-stations, the 
possible error of the ship‘s position amounts to from 6 to 
6 miles, viz. -those off the north-western extremity of Spitz- 
bergen, in latitude from 78O t o  800 N. After determining 
the ship’s position by observations of the sun’s altitude, 
taken before as well as after noon, we found, on sighting 
land, the bearing of the northern pron~ontory of Prince 
Charles’Poreland to give a point from 5 to 6 miles farther 
south than that determined by the solar altitudes. This, 
however, was obviously the result of mirage; and hence 
our constant value for the dip of the horizon would not 

.serve. Under such circumstanhes it is impossible, were the 
ship at anchor wen and the altitudes observed in all azi- 
muths, to determine her position with the usual accuracy 
by observations of the sun, since the horizontal refraction 
according to the direction and the time of day will not vary 
periodically, and its true value cannot be taken into account. 
A similar instance of tbe effects of mirage occurred on the 
morning of the 10th of August 1877, ofi Lofoten. By 
measuring horizontal angles between known objects , we 
found the ship’s position to be a considerable distance from 
the line of equal altitudes marked out from observations 
of the sun above the eastern delusory horizon. 

Finally, I must not omit to mention that the Expe- 
dition was provided with instruments for determining both 
surface and deep-sea currents. Tlieso apparatus, hoivever, 
were not made use of, - at first owing to the very unfa- 
vourable weather we encountered on the opening cruise, and 
afterwards to avoid impeding the chief exploratory work by 
operations from ivhich i t  was anything but certain that 
practical results would be obtained. Nor liad we, save in 
a very few cases, opportunity of determining the surface- 
current in the usual nautical way: the effect of dredging and 
trawling, as stated above, inevitably putting us out of our 
reckoning. 

. 

Traiislated into English by John Hazeland. 
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H, Moh 11, bstroiiomislre 
Observatioaer til Tids- og 8teds- 

besteinmelse, 

e i denne hfliandling ineddelte astroiiomiske Observa- D tioner gjordes under Expeditionens Ophold i Havn 
vaesentlig med det Maal for Oje at tjene til Grundlag for 
de Tids- og Azimuthbesteniinelser, der udfordredes til de 
magnetiske Iagttagelser. . Ved Siden deraf tilsigtedes ogsaa 
Bredde- ~g Langdebestemmelser. der kunde vaere af geo- 
gafisk Interesse, son paa Jan  Mayen og Spidsbergen. Den 
gunstige Lejlighed, soin de gjenneni Telepafen givne Tids- 
signaler frembod til Verification af Lengden af Punkter 
p a '  Kysten af dot nordlige Korge, mskede jeg ogsaa at  
benytte efter Lojligheden. 

Observationbrne ere Solhojder. innalte 'med Sextant. 
Af Bestyreren fo; det astronoiniske Observatoriuin i Chri- 
stiania, Professor C. Fearnley, fik jeg udlaant en Observa- 
toriet tilhrarende Sextant af Troughton: med Iivikselvhori- 
zont og Stativ, det samine Instrument, soin Hansteen be- 
nyttede paa sin Rejse i Sibirien i Aaiene 1828-1830. 
I Brugen af Instrumentet modtog jeg selr Prof. Ransteens 
Vejledning paa Obserratoriet i 1861, Paa Sextniiten df- 
lases' ved N onien directe 10". Ved samtlige Observationer 
benyttedes den lltnge Kikkert med ca. 10 Ganges Forst0r- 
ring. Glastaget over Kviksdvhorizonten prevede jeg, paa 
Rest, 'ved at stille det foran Kikkerten paa en Theodolith, 
der var indstillet p m  en god Mire (et Kirkespir); Virk- , 

ningen af en prisinatisk Form af Glassene var saagodtsoln 
umerkolig, og kan iieppe udgjore et Par  Sekunder.. 

Saagodtsom alle de her meddelte Observationer ere 
gjorte med dette Instrument. Under Jan Mayen 'observe- 
redes frtl Skibsborde ogsan' med et Par andre Sextanter. ' 

Af Uhre havdes i 1876 ombord 3 Boxchronometre, 
af Kullberg, Frodsham og Mewes saint et Lommechrono- 
meter, foruden alinindelige Lommeuhre, hvoraf et mig til- 
harende Duplexuhr. I 1877 og 1878 havde vi foruden de 
nsvnte Uhre et Boxchronometer af Reid og i 1878 havde 

Den norske Xordlinvsoxpoditiot1. H. DIc,Iiii: Astronomiske Observntionor. 

H, Mohn, ,4stronolllicttl Observations 
for determining !Time, Lktitude 

mid I; oiigit ude, 

he astronomical observations set forth in this Me- T moir were made during our stay in certain of the 
harbours at which the Expedition touched, - chiefly to 
serve as a basis of the time and azimuth determinations 
required for the inagnetical observations. A secondary ob- 
ject lay in performing, if possible, divers latitude and 
longitude determinations that might prove of geographical 
interest, as, for instance, o n  the islands of JanMayen and . 
Spitzbergen. Moreover, of the excellent opportunity afforded 
by the telegraph time-signals to verify the longitude of points 
on the northern line of the Norway coast, I was specially 
desirous of taking advantage. 

The observations are solar altitudes, measured with 
the sextant. On application to Professor C. Fearnley, Di- 
rector of the Astronomical Observatory at  Christiania, he 
kindly lent ine a sextant belonging to that establishment, 
one of Troughton's, furnished with a mercury-horizon and 
stand, - the identical instrument used by Hansteen on his 
travels in Siberia (1828-1830). I n  the use of the in- 
strument Hnnsteeii had himself given me the necessary in- 
structions, at the Obserratory, in 1861. The vernier reads 
10 seconds. For all the observations, the long telescope. 
magnifying about 10 diameters, was exclusively used. The 
glass covering the mercury -horizon I tested at .Rest, by 
placing i t  in front of the telescope of a theodolite directed 
to a good mark (a church steeple). The effect resulting from a 
slightly prismatic foriu in the glasses was well-nigh iuappre- 
ciable, amounting' as it did to hardly a couple of seconds. 

Almost all of the observations were made with this 
instrument, a very few only having been taken on board 
with other sextants. off the coast of J an  M a y .  

Of time-keepers, we had on the first cruise, in 1876, 
3 box-chroiiometors: made respectively by Kullberg, Frod- 
sham, and Mewes, and a pocket-chronometer, exclusive of 
\dches .  one of which - that belonging to myself - was 
a duplex lever. In 1877 and 1878. we had in addition a 
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jeg til Observationsuhr et Lommechronometer, der var pri- 
vet paa Observatoriet i Neufchatel. 

Boxchronometrene havde sin Plads onibord i et Skab 
i Arbeidssalonen. De  bleve liver Morgen optrukne og 
samnienlignede iidbyrdes. I 1876 tjente Kullberg som 
Hoveduhr OF i 1877 ’og 1878 Reid. Kun Hoveduhret liar 
varet benyttet til L~ngdebestemmelserne, da det viste sig 
a t  have en nieget jevnere Gang end de 0vrige. Under 
Rejserne blev det af de daglige Samnienligninger consta- 
teret, at der ikke indtraf nogen inerkelig Forrykkelse i 
Horeduhrets daglige Gang. 

Ved Observationer paa Land eller paa D z k  benytte- 
des saagodtsom uden Undtagelse et af de nndre Boxchrono- 
metre eller e t  Lommechronometer, stundom ogsaa et  al- 
mindeligt Lommeuhr. I ethrert Tilfzlde blev Observations- 
uhret sammenlignet med Hoveduhret fOr og efter Obser- 
vationerne. 

F0r Expeditionen tiltraadte sine Rejser, bleve Box- 
chrononietrene, iued Undtagelse af Reid, daglig sammen- 
lignede med Pendeluhret paa Observatoriet i Bergen af 
dettes Bestyrerj Hr. As  t r a n  d. Under Expeditionens Op- 
hold i norske Eavne blev deres Stand for Greenwich I&d- 
deltid bestemt ved de fra Observatoriet i Christiania den-  
nem Telegrafen givne‘ Tidssignaler. Disse gives hver S0n- 
dag og hver Onsdq  Morgen. Sipnalapparatet (Morse’s) 
staar lige ved Siden af Observatoriets Xormalpendel. Der 
gives hver Gang 3 Signaler, nemlig 8“ 5gm 0’) 9* Om 0” og 
9 h  lm c)b Greenwich Middeltid om Smdagene og 7 h  59“ O’, 
8 h  0“ 0” og 8 h  I m  08 om OosdQene. Tidssignalet. der 
hrares meget skarpt paa Modtagelsesstationens Morse-Appa- 
rat, bestaar i e t  enkelt Slag. For  a t  skille inellem de 3 
Signaler slaaes efter det forste 1 Dobbeltslag, efter det 
andet 2 og efter det 3die Signal 3 Dobbeltslag. . Signn- 
lerne sendes til d e  norske Telegrafstationer. 

. Med Hensyn til N0jagtigheden af de i det Fdgende 
givne Tids-, Laengde og Bredde-Bestemmelser maa jeg be- 
merke Fprlgende : 

Den af Beregningerne udledede sandsynlige Fejl af 
en enkelt observeret H ~ j d e  (paa Land ined Stativ og Kvik- 
s0lvhorizont) er omkring f. 5”. Der er imidlertid, som 
det paa sit Sted skal vises, Tegn til, at der, fnruden de 
egentlige tilfreldige Observationsfejl, optraeder cohstante Fejl, 
hvis Aarsag kunne ligge i forskjelligc Omstaendigheder, som 
i Bestemmelsen af: Indexfojlen, mangelfuld Justecing af‘ In- 
strumentet, Excentricitet m. m. Hvad Indexfejlen angaar, 
da ex- den i Regelen bestemt sanitidig med Observationerne 
06 ved gjennemsnitlig 4 Saber Dobbeltcontacter af Sol- 
rsnderne. Middelfejlen af Resultatet af en enkelt Sats 
finder jeg at vere  & i j ’ I . 7  og Middelfejlen for en Bestem- 
melse af Indexfejlen skulde saaledes vsre  2“.85. In- 
strumentet holdtes altid godt justeret og om Excentricitet 
af nogen merkelig Virkning navner Prof. Hansteen ikke 
Noget. Ved Observationerne i Hammerfest (Fuglenes) og 
i Bod0 antydes inlidlertid Tilstedevsrelsen af constante Feil 
i H ~ j d e n  af respektive +8” og -8”. E n  Del eheraf kunde 

) ’  

. I: 

I! 

box-chronometer by Reid, and in the latter year I took 
observations with a pocket-chronometer, tested a t  the Ob- 
servatory of Seufchatel. . 

The box-chronometers were kept in a cupboard in tbe 
work-room. They were wound up every morning and duly 
compared. I n  L 876, Kullberg’s served as chief time-keeper, 
in 1867 and 1878 that by lteid. For  determinations of 
longitude. exclusive use was made of the chief’ timekeeper, 
its rate having proved much more uniform than that 
of the other chronometers. On each cruise the result of 
tlie daily comparison showed that no appreciable disturbarice 
had occurred in tlie diurnal rate of the chief time-kbeper. 

For  observations on shore, or from the deck of the 
vessel, we used almost without exception one of the other 
box-chronometers, ar a pocket-chronometer, nay sonietinies 
a ~vatch. The chronometer or watch, whicliever it might 
be, was. however, invjriably coiupared with the chief time- 
keeper both before and after the observations. 

Previous to the departure of the Expedition on its 
several cruises, the box-chronometers, with the exception 
of Reid‘s, were daily compared with tlie standard-clock of 
tlie Bergen Observatory, by the Director. Mr. As t r i tnd .  
During the stay of the Expedition at  Norwegian ports, 
their error on Greenwich mean time was determined by 
the tinie-signals telegraplied fro111 the Observatory at Chri- 
stiania. These signals are sent every Sunday and Wed- 
nesday morning. The signalling apparatus (Norse’s) stands 
close beside the standard-clock of‘ the Observatory. T h e e  
signals are given, viz. a t  8” 69“ Ob, 9’& 0“ 08, and g h  1“ ob, 
Greenwich mean time, on Sundays, and at  7” 59* 0’. 8 h  

Om OI and 8h 1” Os on Wednesdays. Each signal. distinctly 
delivered by the apparatus of the receiving-station. consists 
of a single click. As a means of readily distinpui8lijng be- 
tween the 3 signals, the first is followed by a double-click, 
tlie second by 2 double-clicks, and the tliird by 3. These 
signals are transmitted to all Norwegian telegrapli-stations. 

As regards tlie accuracy of the observations for de- 
termining time, latitude, and longitude, I must observe 
as follows: - 

The computed probable error of a single. obscrved 
altitude (using on shore the sextant with a stand and iner- 
cury-horizon) is about 3”. Meanwhile, there is reason 
to believe, as will afterwards appear, that, apart from tlie 
accidental errors of observation, certain constant errors 
occur, arising probably from various sources, such as the 
determination of the index-error, imperfect adjustment of the 
instrument, excentricitg, &c. \Vith regard to. the index- 
error, this has usually been determined when taking the ob- 
servations, and on an average froin 4 sets of double con- 
tacts of the solar limbs. The inean error of the result of 
one double contact I found to !e 2 Y . 7 ,  and the mean 

’error of the determination of the index-error should ac- 
cordingly have been & 2”.86. The instrument was always 
kept well adjusted, and of excentricity that could hive any 
appreciable effect, Hansteen says nothing whatever. Mean- 
while, the observations taken at  Hammerfest (Fuglenes) and 
at Bod6 indicate the existence of constant errors in the 
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muligeus tilskrives Ujenihed i Chronometrets Gang. inen 
saameget bliver tilbage soni Fejl i Hmjderne. a t  jep anser 
det rigtigst a t  antagr: at mine Horjder. ined et rundt Tal, 
kuiine vare belieftede med en sandsynlig constant Fejl for 
hver Station af & 10”. 

Paa den Korjagtiglied. Iivornied Obserrationsuliret an- 
giver Greenwich Middeltid. har jeg sprgt a t  faa et Maal ved 
f~lgende Oveislag : 

Observationsulwets Sammenligning ined Horeduhret. 
Der toges flere Sammenligninger for og efter H~jdeobser- 
vationerne. Af disse finder jeg for 1877. niit Duplexuhr. 
en sandsynlig Fejl af den anvendte Uhrforskjel af & 0,815 
(efter 4 Sarnnienligninger) og & 0.811 af 4 S a m i n e ~ l i ~ i n -  
Fer f0r og 4 efter Observationernc. For 1878 finder jeg 
for Sammenligiingea mellem mit Lonimeclironometer og 
Chronometer Reid saavel i Soen soni i Havn. Middelfejleii 
af  en enkelt Sammenlipiing & O.alO. I Regelen gjordes 
3 Samniedigninger, saaat Middelfejlen ved en Sanimen- 
ligning fer eller efter H13jdeobserrationerne kaii srettes til 
- + c).”oci og af Mediet af begge til & 0.a04. Jeg kalder i 
det folgende denne sandsynlige Fejl D, 06 setter ined et 
rundt Tal DI = 2 0.”. 

Naar Tidssignul sliulde obserreres. ~ a r  Regelen den, 
a t  Skibscliefen, Capt. Wille, fprrst sainmenlignede Observa- 
tionsuhret, et Lomineclirononieter. der slog 0.”4. ined Hoved- . 
chrononietret, derpaa gik i Land pan Telegrafkontoret og 
efter Tilliagekomstcn ombord atter tog en Uhrsammenlig- 
ning:. Jeg  antager, eftcr et Skjorn, denne Operations Ke- 
sultat a t  have en sandsplig @ejl nf & O.sl,  som jeg kalder Dz, 

P a s  Telegrafkontorot observerede Capt. Wille Tids- 
signalerne efter Obserrationsnhret. Den sandsynlige Fejl 
af Observntionen tif et enkelt Signal antager jeg at kunne 
sat te  til & 0.”. Da i Regelen neppe mere end 2 af de 
3 Signaler kunne antages at  blive godt observerede (ved de 
2 sidste er man forberedt pm Secundet). satter jeg den 
sandsynlige Pejl af Resultatet af Observationen af Tids- 
signalerne til 5 0.815 (D3). Ted en Lejliglied. da vi begge 
observerede Tidssignalerne. stenite <or Bestemmelse af HO- 
vedchronometrets Stand paa Osa 1. 

Ved Signalets Afsendelse pm Observatoriet i Chrj- 
stiania kan den sandsynlige Fejl, efter Tidnesbyrd fra ved- 
kommende Astronomer, ssttes til 0,”lB pr. Signal, & 0:10 
pr. 2 Signaler (Dd). 

Ligelcdes saettes den snndsylilige Fejl af Normalpen- 
delens beregnede Stand for Christiania Stjernetid. corri- 
gerot efter efterf~lgende Tidsbestenimelse. til & 0.81 (05). 

forskjel mellem Christiania og Greenwich Ubseiwtoriers 
Meridianer ssttes til & 0.82 (D,,). 

Ved L~ngdeberegningerlle er forudsat en jevn Gang 
110s Hovedclirononietrc!t inpllenl de Tidspunkter, da dets 

Den sandsynlige Fejl af den iiedenfor antagne Tids- * 

altitude amounting respectively to +e” and -8’’. Some Q 

part of this error may perhaps be ascribed to want of 
uniformity in the rate of the chronometer; but eren with this 
deduction. the remainder is. I think, as an actual error in 
the altitudes. sufficient to warrant msuming that m j  solar 
altitudes may be affected by n probable coiistaiit error a t  
each Station of I O ” .  

Of the precision with which the clironoiiieter used 
for noting the observations indicates Greenwich mean 
time. I have sought to find a nieasure as followi: - 

Comparison of the watch or chronometer selected for 
tlie observation wit11 the cl-ief time-keeper. Several com- 
parisons were iunde before aiid after the observations of 
altitude. Xow, for 1877 (niy duplex watch). I find a prob- 
able error of the assunied difference of the errors of the.  
time-pieces (4 comparisons) of & 0.815. and with 4 com- 
parisons before and 4 after the observations. of & O . a l t .  
For 1878, I find the mean error of a single comparison 
between my pocket-chronometer sild the box-clironometer 
by Reid. both at  sea and in harbour. to have been & 0.910. 
The number of comparisons having as a rule been three, 
the mean error of one comparison before or one after a 
series of altitudes Inax be put a t  & O.sOG, aiid the nicAan 
error of two comparisons. one before and one after. a t  
- + 0.304. I n  the sequel I shall call this probable error 
D,. and awuue D, = 2 0.81. 

The time-signals ~vere generally observed as follows : - 
Shortly before their arrival, the commander of the vessel, 
Cnpt. Wille. compared a pocket-chronometer. beating 0.84. 
with our cliief time-keeper. He then went on shore to the 
telegraph-office. observed the signals. and, on his return to 
the ship. again compared the respective time-pieces. The 
probable error of these comparisons on board may. I think, * 

be estiniated a t  & { l q l .  which I shall call D2. 
A t  the telegraph-office Capt. Wille observed the time- 

signals with the pocket-chronometer mentioned above. The 
probable error of the observation of one signal I hare put 
a t  & 0.82. Now. ‘as only 2 of the 3 signals. ou an average. 
will be accuyately observed (for the 2 last the observer is 
prepared to the second). I shall estimate tlie probable error 
of the result of our observations of the time-signals a t  & OS815 
(D3). On one occasion. when both of us (myself and Capt. 
Wille) observed tlie time-signals. our determination of the 
error of the cliief clirononieter agreed within 0.81. 

According to the estimate of the astronomers of the 
Cliristiaiiia Observatory. the probable error of one s i p a l  
as given ‘mitli the key a t  the Obserrntory may be put at 
- + 0.”15. of two signals 5 O.810 (D,,). 

The probable error of the computed error of the 
standard clock 011 Christiania siderehl tillle, corrected from 
later transits of s t~rs .  is put a t  & !.a1 (Oh). 

The probable error of the difference in time. as given 
below, between tlie meridians of the Christiania and Green- 
wich Observatories, is put a t  & 0.82 (DG). 

For coiiiputntioiis of longitude. tlie cliief chronometer 
is assumed to have had a iuiiforiii rnte between the iuoinents 

I *  
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Stand er bestemt ved Tidssignaler. Den sandsynlige Fejl 
. eller Afvigelse fra den absolut jevne Gang saetter jeg, da 

den midlere Gang hos Chronometret Reid viser sig saa ud- 
merket jevn, til & 0.825 (D7). 

Den galvaniske Strom, ved hvilken Tidssigndwne 
gives, gaar ikke directe gjennem alle Stationers Appaiater, 
men sendes ved O v e r d r a g  videre fra visse Overdrags- 
stationer. 
er Sporgsmaal, er der Overdrag i Christiania, Throndhjem, 
Lodingen og Iiistrand. Ved Overdragene lider Signalet 
en Forsinkelse. Storrelsen af denne fik jeg ved Telegraf- 
direktm 1Nielsen's og Telegrafintendant Collett's Velvilje 
bestemt paa folgende Maade: Strprmmen sendtes fra Chri- 
stiania over Throndhjem til Lodingen og tilbage til Chri- 
stiania ad to forskjellige Traade med 3 Overdrag paa Vejen. 
Det  med en N0gel givne Signal kom igjen og hortes paa 
et  ved Siden af Afsendelsesapparatet staaende Apparat. 
Naar jeg signalerede med X0glen i Takt og Coincidents 
med. mit Lommechronometer, hortes det tilbagekommende 
Signal midt imellem de med Noglen givne Signaler. Da 
mit Uhr slaar 4 Tiendedels Secunder, v u  Signalets For- 
sinkelse 0.90 for 3 Overdrag. Szttes Forsinkelsen lige 

f stor for hvert Overdrag, bliver den 0.#07 for hvert, og alt- 
saa for 2 Overdrag 0."14, og for 4 Overdrag o.%. 

For  de Stationers Tedkommende, hvorom her ' 

Ved Beregningen af Xormalpendelens Angivelse for Sig- 
nalojeblikket er gaaet ud fra en Tidsforskjel af 0" 42" 64 .5  
mellem Christiania og Greenwich. Efter den af Prof. 
Auwers i Geographisches Jahrbuch fur 1880 givne Tabel 
over de vigtigste Observatoriers Bredde og Lzngde er den 

. naevnte Tidsforskjel Oh 42" 53.% Forskjellen mellem de 
to Tal beror paa de nyere telegafiske Bestemmelser af 
Lsngden af Kjprbenhavns Observatorium, med hvilket Chri- 
stianias er forbundet chronometrisk. Idet jeg gaar ud fra 
den nyere Bestemmelse, bliver fdgelig Klokkeslettet i Green- 
wich i Signalrajeblikket Oa87 storre end oprindelig antaget. 

Observator G e  e l m u  y d e n  hax velvilligen ineddelt rdig 
de corrigerede Tidspunkter for Signalernes Afsendelse, der 
ere beregnede efter Tidsbestemmelser gjorte s ave l  fOr som 
efter Signalernes Afsendelse. Den folgende Tabel viser de 
efter de oven anf0rte Correctioner, Stromtid, Lsngdecorrec- 
tion og senere Tidsbestemmelser, rettede Signalojeblikke, 
som ere observerede under Expeditionen, samt Hovedchrono- 
metrenes Stand 06 Gang. 

at tvhich its error was found by the time-signals. The 
probable error or deviatiou from a uniform 'rate, I shall 

' put - the mean rate of the Reid chronometer having 
proved so remarkably uniform - at i Oaa223 ( 0 7 ) .  

The galvanic current by which the time-signals are 
transmitted, does not reach every station direct, being sent 
on by re1:iys from certain stations selected for that pur- 
pose. ' As regards the stations a t  which .the time-signals 
were observed on the Expedition, tlie relay-stations were 
at Christiania, Throndhjem: Lodingen, and &stTand. These 
breaks occasion some loss of time in transmitting the signal. 
The approximate extent of the delay I was enabled by the kind- 
ness of Mr. Nielsen, Director of Telegraphs, and of Mi.. Collett, 
Electrician, to determine as fol lok : - The galvanic current 
was transinittcd- from Christiania., vi8 Thron.dlijem, to Lii- 
dingen, and thence back, to Christiaiiia.: by two different 
wires,. and broken by three relays. The signal, given with 
a key, came back, being distinctly delivered from another 
apparatus, also standing beside the observer. When sig- 
nalling wit11 the key, its clicks coinciding with the beats 
of my pocket-chronometer, the returning' signal would be 
he,ard a t  the mid-point of the interval between two succes- 
sive signals given with. the key. Sow, as i q  pocket-chron- 
ometer beats four-tenths of a second, the delay in trans- 

..mittink a signal must have been 0.90 with, three relays ; 
hence, ivith ;one relay, assuming it equal for each, the 
delay will be 0.97! with two relays 0:14, and with 
four 0.82tl. 

the moment. of the despatch of a signal, the difference in 
time between Christiania and Greenwich has been put a t  
0" 42" 54.5.  
fessor Auwers in Geographisches Jahrbuch for 1880, show- 
ing the latitude and longitunde of the chief Observatories, 
the difference is O L  42" 53.% The m n t  of agrement in 
the respe'ctive figures must be ascribed to the late tele- 
graphic determination of the longitude of the Copenhagen 
Observatory, with which that a t  Christiania is chronome- 
trically connected. Taking ' the  latter of the two deter- 

. minations, the assumed Greenwich time ,at the moment of 
despatch will require a correction of + 0.87. 

I%. G e e 1 mu y d e n  , of the Christiania Observatory, 
has'kindly furnished nie with the corrected moments for 
.the despatch of the signals, computed from transists ob- 
served alike before and after transmission. In  the follow- 
ing Table will be found the moments of despatch for the 
signals observed on the Expedition, corrected for the above- 
specified errors, viz. the propagation of the current, correc- 
tion of assumed longitude, and subsquent determhations of 
clock error - as also' the error and rate of the chief 
chronometers. , 

I n  computing the indication of the. standard-clock for ' 

According to the Table furnished by Pro- . 
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Greenwich j Hovcdchro~~orneter 1 Middeltid. I Cow. til G. 31. T. 

(Qreenwich Nean ' (8taadard Chronometer. 

I 

Dntuin. 

(Date.) 

' D%% Gang. 

' (Daily Itate.) 

90 0 I .  9 45-5 
10 I I O  42.0 

Sted. 

(I'lace.) 

45 48: 5 47.0 
44 52.5 . -  47.25 

I 
Christiansund . 1876 Juni (June) 25 I 9)' 0"' 0.~0 I - oh 38" 59.s6 i 

-0 39 32.8 I 

I 
0.*59 i ! I 

Namsos . . . I . ,, A U ~ .  ( ~ u g . )  2 0  
I 

40 I I3 29.5 
50 j 14 2 7 . 0  

9' 0 I5 2 5 . 5  

2 0  i 17 2 1 . 0  

18. 18.0 
19 1 7 . 0  

I O  i 16 22.5 . .  

Bergen . . . 
Bod0 . . . . 
Tromspr .. . . 
Troms0 . . . 
Bod0 . . . . 

43 1 . 0  j 47.0 
42 3 . 0  I 

41 6 .0  46.5 
40 9 .0  I 47 e . 2  5 

47 .5 
46.75 
46.25 

46.25 

! 39 12.5 
38 1 2 .  5 

! 
37 14.5 I 36 17.9 I 479 45 

Hammerfest . . 
Hammerfest . .  . 
Hammerfest . . 
Tromss . . . 

1877 Maj ( J l ky )  23 
,, Juni (June) 24 
!, Juli '(July) I I  

!,, ' . Juli (July) 2 2  

1: Aug. (Aug.) 1 2  

I 8 7 8 Juni (Jzoie) 2 3 
,, Juli (July) I O  

,, Juli (July) 28 
1: ~ Aug. (Azy.) 28 

I 

0. 97 
0. 94 

8 40. 8 I 97 

- t o  7 23.7 ' 

7 54 .9  I 
. 8  20. j 

I 8 o 0 . 7  
9 0 0 .9  
8 o 0 .9  I 8 10.9 
8 59 59.3 
9 0 1 .3  ' 

I 
9 0 1.0 1 + o  15 5 .5  1 
8 o 1 . 2  o 15 20 .2  i 
9 0 1.0 I 0 '5 37.5 , 

0.87 

0. 87 
I 0. 96 

0. 97 8 o 0 .8  ' o 16 7 . 6  

I. HUSH. \I 1. HUSH. 

E n  lidori 0 ved Sognefjordens Munding. Sterk 
Observationerne gjordes i Lz af Hr. Lexaus 

Hus. Efter Kystkartet er Bredden y = GOO 59,'6, L m g -  
den I = 4O 37' =: l S m  28* E. Greenwich = 2"' 41" W. 
Bergen. Corresponderende Hprjder. Chronometer Mewes 
Xo. 575. 211' = aflsst dobbelt Hojde. To ucorrigoret 
Middagtb.: 9 T Rfiddagscorroctioq, E. Tidsjevning, MT 
Middeltid. 

.Nordenvind. 
A sinall island a t  the mouth of the Sopefjord. Blow- 

ing'.hard from tho north. The observations were. taken to 
leeivard of Mr. Lexau's house. On the coastal chart, the 
latitude, y, is G O O  59.'6, the longitude, I ,  4 "  87' = 1 8 m  
2S8 E. Greenwich = 2" 41* W. Bergen. Equal altitudes. 
Chronometer, Mewes'No. 675. 2 11 ' signifies Observed double 
altitude ; 1' Mean of all chronometer-times ; d T Equa- 
tion of equal altitudes; E Equation of time; MT Mean time. 

1876. Juni (Julie) 10. 
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Maj (May) 30 2.h55 Corr. ' t .    ET)^. on)  Bergen M. T. = - 0'' 24m 44.83 
- o 25 49.0 - Juni (Jicvze) IO 0. 45 - y o ( -  1 . )  - ,? 9. - 

Daglig Acceleration (Qainivzg daily) 

.- -... ~ .... 

5*"3 

2. Reykjavik. 

Den lste August 1876 toges af Capt. Wille og Lieutn. 
Petersen falgende corresponderende Hajder paa den granne 
P l sne  ved Konsul Simsons Hus. = 64O 9.'0, 3, = I *  
27" 3G.aG W. Gr. Chronometer Kullberg. , 

2. Reykjavik. I 
I 

: 27m 3G.86 \V. Gr.  Kullberg's chronometer. 

On the 1st of August. 1876: Capt. Wille and Lieut. 
Petersen took the following equal altitudes from the grnss- 
plot adjoining Mr. Simson's house. = 64O 9.'0, il = I h  

@ 2 h' I : Clirou. a. m. 
i 
I 

75" 0' 231L 49'" 8.80 
IO ~ 50 12.5 
20 ' 51 '7.5 
30 5 2  24.5 
4O I . 53 29.5 
5 0  ' 54 40.3 

55 45.5 
76 40 I o o 18.5 

I 26.0 5 0  I 

77 0 I 2 37.0 
1 0  3 49.0 

4 58.0 
6 9. 5 30 

I 

I 76 0 

2o I 
-lo I 7 18.5 __ _._ __ - 

I 
4 h  36" 1 0 . ~ 0  I 2 h  12'" 57.875 

34 0.0 I 57.44 
35 5 . 5  I 57-73 

I 

32 5 5 . 0  58-41 
31 48.0 57.38 
30 40.5 I 59- 10 
29 31.5 I * 57.08 

4 25 1 . 5  I 57.96 
23 52.0 56.43 
22 40.5 57 ' 5  
2 1  31.0 ' . 58.38 
20 21.0 57.85 

58.82 19 11. 5 
56.04 I 17 57.0 I 

2 12 57. 68 k 0.~13 

I 

--- 

E.: 6 2.06 
- ___ - - . . 

Chron. Con.  t. (Ewor on)  Reykjavik M. T. 2" 6" 55."62 
- - I*(--- ,.) Greenwich - . 39 21.8 

Reykjavik W. Greenwich I "  27"' 33.88 

Saettes D, = 0, da Hovedchronometret anveudtes til 
Observationerne, D2 = 0."1, Da = 5 0.#15, .DA = - + 
0:1. D;i = t O.'l ,  Du = -2 0.82, D, = 2 0:25, saa. 
bliver den sandsynlige Fejl af den beregnede Lacngde 

' Kow! ~ u t t i n g  D, = 0: the observations having 
been taken with the chief chronometer; D, = +- '0:1, 

D, = 0.825. the probable c'rroi'. of the computed longi- 
tude will be 

Dj = & O . a l 5 .  Dq = & Dj, = & 0.81. I>, =+ 0.82, 

Den af ovenstaaende Observationer beregnede Lsngdc. 
stemmer paa 2.87 med den, der ifdge de Opgaver. soin 
relvillig ere mig nieddelte nf Commanderr Rothe. Directerr 
for det Kongelige Danske Sprkaart-Archiv i Kj0benl1,aal.n. 
efter tidligere Iagttageker og Beregninger er antaget som 
deu sandsynligste, nemlig 1 h 27 " I  3K8G. Observations- 

The longitude computed from tlie observations givoii 
aboye agrees within 2.*7 with that which, according to tho' 
results kindly furnished iiie by Commodore Rothe, Hydro- 
grapher to the Royal Danisli Eavy! from former observa- 
tions and computations! is deemed the most probable, 
viz. 1 Ir 67"' 36."6, tlie point of observation lying about 38", 
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pnnktet lgger nenilig 38" eller 2.#5 ostenfor det Punkt '  
ved Reykjavik. hvis LEengde er mtaget a t  vcere :'lo 54' 46" 
eller 1" 271* 39.a1.1 

or 2:5. east of a. point at, Reykjavik of which the longi- 
tude is assumed t o  be 210 54 '  46", or 1 h  678" 39.91.' 

i 

Corresponderende Hojdcr. y = 64O 28.2, I. = 0 ' 6  

Observationerne gjordes paa Nordsiden 46" 68 E. Greenw. 
af Byen, c. 20 Skridt fra Stranden. Chron. Frotlshan~. 

1878. August 10. 

Equal altitudds: ir = G4O 28.'2; 1. = 0 j t  46" Cis E. 
The observations were taken north of the town. about Gr. 

20 paces fi-om the shore. Frodshani's chronometer. 

I I i 

Init Observationspunkt 00 46' .29" d e r  0'6 3 m  5.#9 E. 
Christiania, og skulde saaledes, iiied den her aiitagne 

Den 19de August, d l  0" 0.88 Greenwich &I, T., v u ,  
if0lge Tidssigiial pr. Telegraf, observeret directe efter Frod- 
sham, af' Capt. Wille, dette Chronometer 14" ;23."0 foran 
Grcenwich M. T. Da Chronometret accelerede 5:12 i 24", 
bliver for Signal~jeblikket dets Correction' til Namsos Middel- 
tid + 3 1 m 43."22, og den af disse Tal resulterende LEengdo 
ior Namsos 

1" = 0'6 S(i'* SSd%2 E. Greenwich , *  

I of observation lies 0" 46' $V', or 0" 3" 5.89 E, Chisti- 
I ania, and Should therefore, wit11 the longitude liere assumed 
i 

On the 19th of August, 21" 0"' 0.a8 Greenwich M. 
T.. Capt. Wille found the Frodshmn chronometer, with 
which he observed the time-signals, to be 14" 23."0 fast 
on Greenwich M. T.; and hence, gaining as it did 5;12 in 
twenty-four hours. the error on Namsos M. T. for the 
moment of despatch will be + 31" 43.a22, and the ldngi- 
tude of Namsos computed from these figures, 

A = On 46" ciSs22 E. Greenw. 
_.I 

ined en snndsynlig Fejl af 1: with a probable error of 

See also .'Ch?og?.afisk Tidakrift." edited by the Dircctora of 
the Royal Daiiisli Geographical Society, 1'01. 4,  IRRO,  pp. 111 ,  112. 

' Se ogsaa "Gqogratisk Tidskrift", ndpivct af Ueatyrelsen for 

clet kongeligc danske geografiske Selskeb, 4de B i d ,  1880, s. 1 1 1,112. 
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Laengde for Christiania. 0" 42". 53.68. ligge O h  45m 59.87 
E. Greenwich. det er GSs5 vestligere. end niin astronomiske 

' Bestemmelse giver. Nogen Grund til denne betydelige 
Forsk.je1 forniaar jeg ikke a t  angive. 

for that place, yiz. 0" 42" 53.88, lie 0" 45; 59.a7 E. 
Greenwich: that is. L S 5  farther west than determined by 
my astronomical observations. Any reason for so consider- 
able a difference I ain unable to suggest. 

4. Bode. 
U 

Samtidig med at Capt. Wille gjorde niagnetiske Ob- 
servationer. tog jeg den 13de August 1877 en kaekke Sol- 
hprjder paa et  Sted nogle liundrede Skridt Ijstenfor den 
~stligste Landgangsbrygge. E n  Del af HIjjderne vare corre- 
sponderende. en Rekke vas Circummeridianh0jder. og senere 
om Eftermiddagen toges. med lav Solstand, en kortREkke 
absolute Hojder. Til de fleste Observationer benyttede jeg 
Chronometer Frodsham, men til nogle af Circummeridian- 
hojderne mit Duplexuhr, hris Angivslser, efter samtidige 
Sammenligninger, umiddelbart reduceredes til Frodsham. 

.Dette Chronometer sammenlignede jeg med .Xormalcluono- 
metret Reid Morgen og Aften. 

Frodsham l g h  541 30."0 7* O'm 30.80 
Reid 18 50 46. 5 5 56 44. 25 

Fr. Corr. t. Reid - 1 3 43. 5 - 1 3 45. 7B 

F0r Middag + 1' 98."1 & 1."8 4 Observationer. 
Sextantens Indexfejl fandtes: 

Efter Middag + 1 50. 3 & 5. 2 4 - 
Om Aftenen + 1 63. 5 & 1. 7 4 - 

Hojderne ere beregnede med en Indexfejl af + 1' 
57."3. indtil Frodsham 12h lom 55. 08 de fdgende med 

Efter de oinbord gjorte meteorologiske Iagttagelser 
+ 1' 59."5. 

. var 
K1. 8 a. m. Barometer 770.(nm2. Temperatur 21.00 C. 
,, 2 p. m. - 69. 8. - 21. 0 
,, 8 p. in. - 69. 3. - 16. 0 

Efter en forelobig Bere'gning fandt jeg soin approxi- 
mative T'zrdier af Bredden og Laengden (rb = 67O 17' 10" 
06 L o  = O h  57m 39.#6. Kaldes den af disse Vardier for 
hvert Obsor~ations0~jeblik beregnede H ~ j d e  af Solens Cen- 
trum ho, den af Observationerne, rettede for hdexfejl, Re- 
fraction. Parallaxe 08 Solradius. fundne HGjde h, den sand- 
synligste Vardi af Bredden 06 Lsngden yo + Jrp 06 l o  
+ 92, saa giv& hver Observation en Ligiiing af Formen 

-cos a drl, -cos cp sin a 4;l = h - h o  

hvor a er Azimuth. Af samtlige Ligninger udlededes ved de 
mindste Kvadraters Methode de sandsynligste TTaerdier af 
dq og JI .  Denne sidste Beregninp er udfprrt af Besty- 
reren af Bergens Observatorium, Hr. kstrand, der efter 
min Anmodning velvillig paatog sig dette Arbejde. 

Grupperes Differentserne mellem de observerede og 
de efter de fundne sandsynligste Vzrdier for Bredden og 

4. Bods. 

Whilst Capt. Wille was engaged in making magnetical 
observations, I took on the 13th of August, 1877, a series 
of solar altitudes, from a p0int.a few hundred paces east 
'of the most easterlj landing-pier. Pa r t  of them were equal 
altitudes, part (one series)circum-meridian altitudes, and later in 
the afternoon I took a short series of absolute altitudes. For  
most of tlie observations I used the Frodsham chronometer ; 
but for some of the acircum-meridian altitudes, my duplex 
watch, its indications, however, having been immediately 
compared with, and reduced to: those of the Frodsham. 
This chronometer I myself compared morning and evening 
with the Reid, our chief timekeeper. 

Frodsham 1 9 h  54m 30.80 7J4 O m  30.80 
Reid 18 50 46. 6 5 56 44. 25 
Fr. Con.  to Reid -- 1 3 43. 5 - 1 3 45. 75 

Tho index-error of the sextant was found to be - 
Before Koon + I' 58,"l & 1."5 4 Observations. 
After koon + 1 50. 3 & 5.  2 4 -- 
In the Evening + 1 63. 5 & 1. 7 4 - 

The altitudes have been computed witli an index-error 
of + I' 57."3 up to t g k  10" 55s Frodsham, and the re- 
mainder witli an error of + 1' 59."5. 

The results of the meteorological observations taken 
on board, were as follows: - 

8 a. m. Barometer 770.m"2, Temperature 21.00 C. 
2 11. m. - 69. 8, - 21. 0 

. 8 11. m. - 69. 3. - 16. 0 
As appi-oximate values for latitude and Ipgitude, a 

preliminary computation gave rpo = 67" 17' lo" and I,, 
= OL 57" 39.66. Kow. if the altitude of the sun's centre, 
coiuputed for bach moment of observation from these values, 
be called h,j, the altitude found from the observations, after 
correction for the index-error, refraction, parallax, and the 
sun's semidiameter, h, -the probable value of the latitude 
and longitude, ry0 + J y and lo  + J 3, - then each 
observation will give an equation of the following form - 

-cos a drl, -cos cp sin a AI. = h-hho 

in .which a signifies the azimuth. From all the equations 
were found, by tlie metliod of tlie least squares, the most 
probable values of dry and A?". Tliis computation was 
made by Mr. &&rand, Director oi  the Bergen Obser- 
vatory, \\tho at my request kindly undertook the work. 

On grouping the differences between the observed 
altitudes and the altitudes computed from the most pro- . 
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42 18. 0. * 
43 18.0 

' 45 14.0 , 

LEengden beregnede Hojder efter de observerede Solrender, 
finder man, at i Gjennemsnit give nedre Solrands Obser- 
vationer Hejderne G.T3  for store, og 0rre 6olrands G."G 
for smaa. Den i 'Beregningen benyttede Solradius, 15' 59."5, 
er saaledes for stor og b0r! for a t  bringes i Overensstem- 
melse med Obserrationerne, formindskes til 15' 52."8. Be- 
regnes med denne Vsrdi  faar man de nedenstaaende Vsr- 
dier for Forskjellen mellein obserrerede og beregnede Hcj- 
der, hvis Kvadratsum er hfinimuin. 

18 15  
14 30 
1 0  .o 

- 

babble d u e s  resulting for the latitude and longitude accor- 
ding to the observed solar limbs, the lower-limb ' observa- 
tions are found to give on an average the altitudes 6."8 
too hi& the upper-limb G."G too lorn. Hence, the as- 
sumed seinidiaineter of the sun, - 15' 59."5, will be too great, 
and should, to make it agree nrith the observations, be re- 
duced to 15' 52."8. Computed with these figures, me get 
the subjoined d u e s  for the difference between observed 
and computed altitudes, the sum of the squares of whicli 
is a minimuin. 

1877. August (Augkt) 12-13. 

I Obs. - Ber. 
I Hojde, 
, (Ob& - Calc. Alh) 

I Obs. - Ber. 
H~ijjde. Dobbelt aflmst Hojde. I 

( Ihirb le  ob& Altihrde.) I (Oh. - Calc. All.) 

I 
Cllr?n. Chron. Dobbelt aflast Hojde. 

I 
Frodsham. (I)oiille ole .  Altitride.) ,. FrodshRm. 

2 1" 26m, 
27 
29 
30 
31 
32 
34 
35 
36 

2 1  38 
40 
41 
42 
14 
45 
46 
48 
49 

23 17 
19 
2 0  
2 1  

2 2  

23 
24 
25 
26 

23 29 
31 

. 32 
34 
36 
38 
39 
4' 
41 

23 55 
57 
5 8  
59 

0 . o  
I 
2 

' 2  

3 

35.80,. - O 6 i0  40' O" I 
51.5 ! 50 0 ! 

3 < . 5  2 0  0 

50. 0 j '  30 o I 
4. 7 j 40 0 

44.'5 1 5 6 5  2 0  o I 

8. 5 , 6 3 0 0  

i IO 0 I 23. o 

I 
23 .0  ! 40 0 I 

i 40 0 

2 2 . 5 ,  i 50 0 
35.5 : * 6 4 0 0  

4. 0 I 30 0 

42.0 1 50 0 t 
I .  5 I 6 6 0 0  j 

19.5 I O  0 ' 

40. o 2 0  0 j 
30 0 ' .  I .  0 

23.0 : 

I -  52. o 0 7 4  10 o 
14 30 4 7 . 0 '  1 

! 
51.0 j 

33.0 ! ' 2 2  0 
33.0 I .  24 2 0  

28. o 
35.0 : 

45.0 , I  9 . 7 3  33 50 

I .  

. .  

. I  47a.o I 2 0  0 

25.0 j 

i 
2 0 . 0  ' : ,  36 40 j 
39 .0  ~ ' 39 30 

42 2 5  32.0 j 
4. 0 . 45 5 

0.0 ' I  

I '  
46.0 , 49 2 o  j 

51 5 I 57. 0 I 

10.0 : 4 10 1 

I 

50 50 ' 

55.0 I ' 53.10 i 
32.0 ~ 0 7 4  3 55 I 
1 2 . 0  ~ 4 2 5  I 

' 16 .0  j 4 25 
2 . 0  / 4 40 

46. o 4 25 , 

i 
0. 0 

26. o 4 30 

+ 8" 
3 

- '9 
- 18 

- 5  
8 

+ 8  
+ 3  

8 
- 14 
- '7 
- '7 - 16 

- 

9 .  
- 
- 

- 

I 1  - 
8 
7 
7 

- 14 

- 
- 
- 
+ 9 ' /  

+ 2 0  
+ 5  
+ 7  + s  + 13 
+ 5  
+ 7  

0 .  

t ' 2 5  + '9 

+ 6  + 14 + . 7  
+ 6  
+ 2  

- 8 .  

0 

I 
2 

7 
3 
7 

I 1  
I 1  

- 
- 
- 

. _  
_ .  
- 
- 
- 7  

1 .  1 1:  
5 45 2.3.0 I - 0 29 30 Q 

47 4.0 I I O  0 
47 6 6 . 0  
48 46.0 

0 0  + 13 I ,  2 8 5 0 0  1 1 - 2  
Deu iiorsko Nordlinvsexpoditioii. 8. Molin: Astroiiolniskc Obsorvntioner. 

4 
- 7  

0 

- 

t- .I4 

+ I  

+ 7  
+ * 2  
+ 9  

+ 2  

+ I  + '5 + 13 + 1 7  
+ 9  

+ 14 
+ 4  

' + 4  
+ 7  - 1 5 .  

$ 9  + 14 
+ 3  
3- 1 2  

- 1 4  

I O  - 
3 - 

2 - 

3 - 

' 2  
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sandsynlig Fejl af k 10.”76, og man f a r  saaledes som 
Resultat . .  . = 67O 17’ 13.”9 k 10.’’8 

* I  

I En constant Fejl af 10” i de maaltoH0jder giver en 
Fejl af 0.51 i Lsngden. Den sandsynlige Fejl af den , 

Ifralge’ Tidssignal var den 12te August 9” Om 1.83 a. 
m. Chronometer Reid‘s Correction til Greenwich Middeltid 
+ 8 m  40.%, der voxer med OS897 i 24h. Herefter bliver 
Correctionen for Reid til Greenwich Middeltid ved den 
f~i-ste Observation om Formiddagen + 8m 41:8, ved den 
sidste af de corresponderende Hojder om Efterniiddagen 
+ sm 42.#0 og ved Aftenobservationerne + sm 42.81. 

Af Lignidgerne findes den sandsynlige Fejl af en 
en kelt %ojde 

d = k 6.”3 . 

og de sandsynligste Vaerdicr for 

On the 12th of August, gh Om lS83 a. m., the correc- 
tion for the Reid chronometer to Greenwich mean time, as 
determined by the time-signals, was + 8m 40a88, increasing 
0.”97 in twenty-four hours. Hence, the Reid correction to 
Greenwich mean time for tho first observation in the fore- 
noon, will be + S,, 41.88; for the last of’ the equal dti- 
tudes in the afternoon + Sm 48,aO; and for the evening. 
observations + sm 4 2 . t  

Froni the equations, the probable error of a single 
altitude is found to be 

,I 6 = k 6.”3, 

1 and the most probable values for 

.dy = + 3.”9 f 0.”74 d 1 = - 2.”4 & 3.1’3 = - 0.819 * 0.622 

If” we assume a probable constant error of k 10” iu the 
observed altitudes, this error will affect the computed lati- 
tude with a probable error of k 10.”76, and the f ind 
result will be 

rp = 670 17’ 13.”9 5 10.”8. 

A constant error of 10’’ in the observed altitudes, 
entails an error of 0.e51 in longitude. The probable error 
of the computed longitude may accordingly be put at 

1/ (0.’22)2 + (0:5ly + D’ + De f D2 + D‘ + D’ + 0’ + D* = 0.%3 
1 2 3 4 5 G 7 

og man faar som Resultat 

il = 0” 57“ 39:4 k 0.’63 E. Greenihch 
= 14O 24‘ 5 1’’ +_ 9:”5 ,, - 

. 
If0lge de norske Kystkarter * ligger mit Observations- 

punkt paa 
Bredde 67O 17’ 15’’ 
Laengde 14O 28’ 40” = OL 87m 42.’7 E. Greenwich. 

Der  er saaledes meget god Overensstemmelse i Bred- 
den, m d e n i  min Bestemmelse lsgger Bodo 3.*3 vestligere 
end Kartet, en Afstand; der svarer til 594 Mater. 

’. II 

and the final result wiil be 

3, = Oh 57“ 39:4 k 0.’63 E. ‘Greenwich 
= 14O 24’ 51” f 9,”s :, - 

On the Xorwegian coastal charts my point of obser- 
vation is in 

Latitude 67O 17’ 15” 
Longitude 14O 2 3  40” = ‘ O h  57” ‘42.5‘ E. Greenwicli. 

gence the agreement in latitude is quite ’satisfactory, 
whereas my determination, as compared with the chart, $a- 
ces Bode .3.’3 farther west, ,a difference corresponding to 
594 metres. 

5. R0St. 

Observationerne toges paa en stprrre Holme, Skru- 
holmen kddet, den 26de Juni 1877. Ved Middagstider 
toges en REekke Circummeridimhajder og om Eftermiddagen 
en b k k e  Hojder i Nrerheden af fprrste Vertical. Ved den 
-forste Rakke benyttede jeg mit Duplexuhr, der sammon- 

i .  

5. R0St. 

. The observations, were made on a large holm, or 
islet, called Skuholmen, June the 26th 1877. .At noon 
were taken a series of circum-meridian altitudes, and in the 
afternoon a series ,of altitudes near the prime vertical. ’ 

For  the &-st series, I used my duplex watcb, which, imrne- 
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-_ 0 5 7 O  40! 0‘’ 
30 o 
20’ 0 

io Q 

0 0  

56 $50 o 
40 0 

’ 20 0 
30 0 

0 5 7  0 0  

.56 50 0 

40 0 
3 0 0  
20 0 

IO 0 

. o o  

55 5 0 0  
. 4 0 0  

lignedes, umiddelbart efter a t  Observationerne Tare tagne, 
med Chronometer Frodsham, og hvis Angivelser paa Stedet 
reduceredes til dette. Ved Eftermjddagsobsorvationerne 
benyttede jeg Frodsham. ’ 
Indexfejlen fandtes ved Middag = + 2’ 8.”8 k 5”. 5 Obs. 

. .  

om Efterm. = + 2 1. 7 -f 2 . 3 ,, 
8 a. m. 2‘p .  ni. 8 a. in. 

Barometer 750.mn1G 750.mmG . 749.nim2 
Temperatur 8.09 9.00 8.09 

Efter Tidssignal; observeret i Bod0 den 84de Juni, 
er for Frodshams Chronometer beregnet for Efteriniddags- 
observationerne Correction til Greenwich Middeltid 

- O h  52“ 12.’7. 

Soin forelsbige Vaxdier or sat 

- 14“ 

+ 4  

’+ 4 

2 - 

2 - 

+ I 

- 3  
- 8  

2 - 

4 - 4  + 3 
, + 6  
‘ + 8  

+ I  + 12 

4 - 7  

I - 

. - 3  

diateIy after taking the observations, mas compared with 
the Frodsliam chronometer, and its sereral indications re- 
duced on the spot to those of the latter timepiece. For 
the afteiiioon-series. I used the Frodsliam. 
Index-error a t  Noon = + 2‘ 8.”8 f 5“. 5 Observations. 

- after Noon = + 2 1. 7 2 . 3 - 
8 a. m. 2 1). iu. 8 a. m. 

Baroineter 750.mn1G 750.n1mG 74 9,mii12 
Temperature 8.09 9 .oo 8.09 

The Frodsliam correction to Greenwich mean time, as 
determined from the time-signals at Bodo on the ,24th of 
June, was found to be 

- OL 52m 12’7. 

27 46. 6 
29 8.6 
29 51.6 
30 54.6 

As approximate values! 

57. 30 I + 14 + 14 
51 .50 - 16 

3: j + I 

yo = 67O 29’ 50” and Lo = 0” 48” 29.’1 E. Greenwich. 

1877. J u i  (June) 26. 

Chron. Prodeham. I 211’ I d 

Differemerne d lnellem de observerede og beregnede 
Hojder ore t a p e  efterat den benyttede Solradius er for- 
mindsket nod 7.)’2 forat. tilfredsstille Observationerne af 
begge Solrender. 0 

Efter de mindste Kvadraters Methode har Hs. Astrand 
fundet 

Chron. Frodsham. [ 211’ I d 
, I .  

4” 46m 31.”7 
‘47 26. 7 
48 19.0 
49 12.5 

50 6.5 
50 58.7 
51 51.0 
52 43.8 
53 35.5 
55 37.0 
56 30.0 
57 22.0 

58 15.8 
59 8.5 

5 0 0 : 2  

0 54.5 
1 45 .5  
2 38.8 

The differences, A, beti&en the observed and the 
computed altitudes, were found after diminishing ’the as- 
suined semidiameter of the sun by 7.!‘2: to satisfy the ob- 
servations of’ both limbs. 

By the method of the least squares, Mr. &rand 
found 

Forudsattes en sandsynlig constant Fejl af k lo”, 
bliver dens Viskning paa den beregnede Bredde f 9.(’9; 
og Resultatet blivcr 

y = 670 29’ 47.”4 f 10.”O. 

Assuming a probable constant error of f lo”, the 
effect on the computed latitude will be f 9.”?! and the 

, result therefore 
cp = 670 29’ 4?.”4 k .10.”O. 

et . 
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Laengde 120 6' 36" = Oh 48" %.'4 E. Greenwich. 
Der  er saaledes god Ovcrensstemmelse i Byedden, ! 

En constant Fejl af 10" i de maalte Hsjder giver [ (  A ionstant error of 10" in the observed altitudes, 
Put- en Fejl af 1,'66 i den 'beregnede Lengde: Settes den 

sandsynlige Fejl af den beregnede Laengde lig 
entails an error of 1:'GCi in the computed longitude. 11 ting the probable error of the romputed longitude at  

Longitude 120 6' 36" = Oh 4 8 m  26:4 E. Greenwich. , 

Hence the agreement in latitude is quite satisfactory, 

faaes som Resultat I! the' result will be 

-6. uammerfest. I! 6. Hammerfest. t 

'I 
Observationerne gjordes om Eftermiddagen den 9de 

Jul i  og om Morgehen den lode Juli 1878 paa Fuglenes i 
Meridian-Stprttens Meridian, Somtrent 5 Meter . i Syd for 
samme. Polhsjden af Meridian-Ststten, der danner dct 
nordlige Endepunkt af den Russisk-Svensk-Norske Grad- 
maaling, er bestemt af Professor Lbdhagen til 70° 40' 
11. "3: Omstrendighedeme vare meget gunstige, Luften klar 
og rolig. 

Tlie observations were taken in the afternoon of the 
9th of July and 'on  the morning of the loth, '1878, a t  
Fuglenes, in the meridian of the .'iMeridian-Colunin," about 
5 metres fwther south. The latitude of the Column, which 
constitutes the northern terhinnl' point of the Russian- 
Swedisli-Norwegian a k  of meridian, has been determined 
by Professor Lindhagen at 7 O 0  40' 11."3. Circumstances 
were remarkably favourable, the atmosphere both clear 
and still. 

Den 9de Juli Eft. fandtes Indexfejlen (Ida-error p .  In.) + 2' 7.".2 t 2."2. 6 Obs. 
' u. na.) + 2 3. 3 f 3. 1. 3 .: ( -- ,, lode ,, Form. - - . 

Som Observationsuhr benyttede .jeg mit Lomme- 11 For these observations, ,I used my ,pockebclirono- 
chronometer. 11 meter. 

Chron. Reid Juli 9 (Reid's Clironoweter) 2h 21" 30.'0 
Lommechron. i, 9 (PocIcet-cZiro,wmeter) 3 15 14.0 

Corn, t. Reid (Corr. t o *  Reid)  -53 44.0 
*- 

Juli 9 Eft, Barom. 760.n'm0 Temp. 80 

Paa Telegrafcontoret i Hammerfest observerede jeg 
,, 10 Norgen - 759.mm3 - 1 1 0  

den lode Juli 
Lommechronometer 8 h  38" 22.'0 
Corrigeret Tidssignal 8 0 1 . 2  Greenwich M. T: 
Corr. a f  Lommechron. -. 38 90.8 til Gr. M. T. 

Corr. for Reid + 15 20. 2 til Greenwich M.TY 

--- 
$9 ,l - 53 41..0 ,, Reid: 

6b 2 3  0,'O 17n 7" 0.'0 lgh 23" 0.'0 20JL 3" 30,'O. 
7 18 42.9 18 0 41.7 80 16 41.1 20 57 10.9. 

- 53 42.9, -53 41.7 -53 41.1 -53 40.9. 

July 9 p. m. Barom. i 6 0 . m m 0  Temp. 8 0  

At the telegraph-office in Hammerfest, I observed 
,, 10 a. m. - 759.mm3 - 11 0 

on the 10th of July 
Pocket-chronometer 8" 3Elm 22.'0 
Corrected Time-signals 8 0 1. 2 Greenwich M. T. 
Corr. for Pocket-chron. - 38 20.8 to Gr. 1\11. T. 

Corr. for the Reid + 15 .30.2 to,Greenwich M. 'l'. 
- - 53 41.0 to the Reid chron. 

~ 
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11 Ivied Poll10j(len 70” 40’ 1 1.”2 beregncde Hr. &,trartd With the latitude 70” 40‘ ll.’?, Mr. h m d  com- 
Lsngden saaledes : . .  ’ ’ 11 puted the longitu(1e as follows: - 

Af Observationerne Juli 9 Eft. (Fyona the obsmntioiis July 9th p .  m.) 0 I* 34” 44.3 1” 3411, 43.,95 
- 
@ 1 34 -13.4 

Juli 10 Morg. ( - ,, - 

For at  bringe Eftcrmiddagrsobservatio~erne af begge 
Solrender i Overensstemmelse, tranger den benytteae Sol- 
radius en Tilvrext af 2.”7. For Morgenobservationernes 
Vedkommende t rmges  en Tilvmxt af 1.”4. 

De to Observationsrskker give, som man ser, merkelig 
forskjellige Vzerdier af Langden. Sammenstillingen af de 
af begge udledede Ulircorrectioner giver for Normalchrono- 
metset Reid en Acceleration af flere Secunder i -Mellem- 
tiden, i 4  Timer, medens dette’ chronometer stadig, . if0lge 
Tidssignalerne, liar en Retardation af lpnimod et Sec’und 
i Dggnet. De ovenfor anforrte .Uhrsnmmenligninger vise 
ogsaa, a t  Lommechronoluetret den hele Tid retarderer i 
Forhold til Reid, nien langsonimere i Lobet af Natten, 
mcdeiis det modsatte maatte v z r o  Tilfreldet, om Reid i 
Lgbet af Natten havdo accelercret. Jcg t0r derfor ikke 
lsgge Skylden for Uoverensstommelsen mellem de beregnede 
Resultater af Eftermiddags- og i\dorgen-0bservationerne paa 
Cbronometret. Da  Hpljderne ikke ere langt fra at vsre 
corresponderende. antager jeg Tilstedevzerelson af en con- 
stant Fejl i, alle maaltc H0jder.’ og liar efter de iuindste 
Kvadraters Methode s0gt den sandsynligste Vzerdi af denne 
samtidig med den sandsynligste Yzrdi a f ’  Lrengden. 
denne Be<egning kunde jeg benytte de Beregningor, som 
Hr. &hrand, ofter niin Opfordring, havde gjort, uden at 
antage nogen constant Fejl. Son1 forebbig Yaxdi for 
Lzngden satte jeg ?,, = 1” 34’1 41:G og indfgrte de oven- 
for nsvnte Coirectioner for den apparente Solradius. 

. 

Til .  

1 34 40. GO Jicly 10th a. m,) 0 1 34 40. 7 
o_ 1 34 40 .1  

To satisfy the p. ni. observations of botli solar limbs, 
will require an increase in the seniidiaiueter of the sun of 
2.”7. For the x, 111. observations, is needed an increase 
bf 1.”4. 

The two series of observations give remarkabljf dif- 
ferent values for the longitude. A comparison of the chro- 
nometer-errors deduced from both indicates for the chief 
chronoiucter - tlie Reid - an acceleration of several 
seconds during the interval (14 hours), whereas that chro- 
nometer, according to tlie time-signals, invariably exhi- 
.bited a retardation of one second in twenty-four hours. 
Moreover, the comparisons of the respective timekeepers 
show the pocket-chronometer, as compared with the Reid, 
to have been steadily gaining.‘, - inore slowly however in 
the course of the night; wl~eraas the reverse rnust have 
been the case had the Reid gained in the night. Hence, 
I cannot ascribe this want of agreement between the com- 
puted results of the 11. in. and a. 111. observations to the 
chronometer. The altitudes being very nearly equal, I 
have assumed the presence of a constant error in all the 
obseiwd altitudes, and by the method of the least squares 
souglit to find its most probable value, togetller wit11 the 
most probable value of the longitude. For this computation, 
I could apply the greater part of tlie calculation5 kindly 
made a t  my request by Nr. Lstrand, who had not assumed 
any constant error. AS a prelimiliary value for the lodgitude, 
I put I., = 1” 341” 41 ‘6, iatroducing also thk above-mentioned 
corrections for the sun’s apparent semidiameter. 
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1878. Juli (Julg) 9. 

Lomr~iechronometer. 

(Pocket-Chrotionieter.) 

4” 15” 26.’0 
16 27.6 
17 27. I 

18 26 .0  ’ 

19 26 .4  
2 0  27.6 
21  29.2 
2 2  28.8 
2 3  29.6 

4 26 52.0 
2 7  51 .2  
28 51..2 
29 51.2 

33 54.4 
30 52.8 . 

34 56 .4  
35 56.0 
36 56.4 
37 55.2 

2 11‘ 

__ 0 50” 20’ 
IO 
0 

49 50 
40 
3 0  
2 0  
IO 
0 

- 
0 49 30 

2 0  
1 0  

0 

48 50 
2 0  
I O  
0 

47 50 
40 

d - .  Lommeclwonometer 

(Pock( -  CArorroniet er.) 

+ 4// 
+ a  
+ 3  
- 5  
- 6  
- 3  

-- 3 
-. 4 

+ I  

+ 5  
0 - 

- 4  
- 7  

2 
0 

- 
- 
+ 8  
+ 6  
+ 3  
- 3  

Beregningen giver d = k 4.”0. 
’ d 3, = + .11.”5 & 1.”8 = + 0.”77 & 0.’12; Const. 

Con.  pas  Hojderne = + 8.”0 k O.”G og SON Resultat, 
naar den sandsynlige Fejl af den be regedeLmgde  szttes 

1 8 ~  50’’’ 48:4 
51 50.4 
52 54.4 
53 56.4 
54 59.6 
56 2 . 4  
57 8 . 4  
58 10 .4  
59 13.2 

19 o 18.0 
I 21 .4  
2 23.6 
3 28.8 

‘ 4  34 .0  

19 7 5 . 6  
8 9. 6 
9 13.2 

I O  20.4 
I I  23.6 
12  30. 4 
‘4 42.4 
‘ 5  45.2 
16 52.8 
18 0.0 

I9 5 .2  
2 0  I 2  8. 
2 1  2 0 . 0  
2 2  24.8 

2 h ’  

- 
0 59” IO’  

2 0  

30 
40 
5 0  

60 o 
10 
2 0  

’ 30 
40 

* 50 
61 o 

?O 
2 0  

- 0 60 40 
50 

. 61 o 
I O  
2 0  

.30 
50 

62 o 
. I O .  

. 2 0  

30 
40 
50 , 

63 0 

The computation gives 6 = k 4.”0. 
d r? = 4- 11.”5 k 1.”8 = + 0.’77 f 0.’12; const. 

corr. in the altitudes = + 8.9) k O.”Ci? and as result, the 
probable error of the computed longitude being put 

_. 

= v(0.’12; + DP + D’ + D’ + D2 +. D’ + D2 + U: = k O,’41 
1 3 4 5 (i I 

3, .= 1” 34“ 41.”7 f 0.’41 = 23” 40’ 2 8 . 9  k G . ” 1  E. Greepwich. 

Den snndsynlige Fejl svarer til en Afstand af 74 
Meter. 

Efter Professor Fenrnleys Beregning af Gradmaalingen, 
med Udgangspunkt DorpatLt: skulde Lzengden nf Bleridian- 
stectten paa Fuglenes vzre 23” 40‘ 0.”9 E. Gr. Efter den 
af Svenskerne (Meddelelse f r s  Prof. RosQn til den geo- 
grafiske Opmaaling) senere udfoirie telegrsfiske Lsngde- 
bestemmelse af Kokkomilki (cp = G5” 49’ l G N )  - Stockholm. 
bliver ’ Lsngden sf Meridianst~tten paa Fuglenes 

’23” 40’ 22,”l = 1” 34”‘ 41.5 E. Gr. 

fra. hrilken Bestemmelse min afviger kuii ‘ 3.”7’ eller 0.25, 
dsr srarer til en Afstand af .39 Meter. 

. The probable error corresponds to a distance of 64 
metres. 

According to Professor Fearnley’s coinpatation from 
the triangulation. - starting from Dorpat, - the longitude 
of the Meridian Column at Fuglenes should be 23” 40’ 0.”9 
E. Gr. Meanwhile. the telegraphic determination of lon- 
gitude for Kokkomaki (cp = 65” 49‘ 16”) - Stockholm, 
subsequaitly ‘peiiformed by Swedish astronomers (conimuni- 
cation .fi*om Professor Rosh to  the Geographical Survey), 
places the Meridian Coluinn at  Fuglenes in longitude 

23” 40’ 2d.”l = 1” 34a 41.5 E. Greenwich 

from which result my detormination differs oi ly  3.“7, or 
0.25: corresponding to 39 metres. 



15 

De norske Kpstltarter give for snmme Punkt 

y = 70” 40‘ 25“ og 1. = 23” 39’ 51” 

alts‘m Bredden 14” for stor og Lsngden c. 30” eller i? 
for liden (310 Meter). 

The Norwegian coastal chnYts give for the point iu 
question 

‘p = 70” 40’ 25” an0 A = 23“ 39’ 54” 

the latitude, tliervfbre, 14” too far north, and the longitude 
about 30”, or 2‘ (310 metres), not far enough east. 

7. Varda. 

Obserwtionerne gjordes den 26de Juni 1878 omkring 
Middag paa et Punkt, der, ifdge Observationer med Theo- 
dolithen, ligger 175 Meter Kord og 51 Meter Test for 
Midtpunktet af E’rcstningen Varddius. Luften, der i Be- 
gpndelsen Tar klar, blev efter Middag taaget, sa3 a t  den 
sidste Rzkke Hajder m a t t e  tages nied wage Blaendglas 
foran begge Spejle, og tilsidst niaatte ( )I;servationerne af- 
brydes. da det skyede ganske over. Jeg  opnaaede s,aaledes 
ikke at  faa lige mange Hajder af hver Solrand, og Index- 
fejleiis Besteininelse blev niangelfuld. I Middel nf 4 Be- 
steiiinielser fandtes Indesfejlen + 2’ 13” & 3”. 

Som Observationsnhr benyttede jeg mit &ommechrono- 

Xeid a 18 13 Dl o.’O 
Lominechron. 19 37 52. 8 
Corr. t. Reid -- 54 52. 8 

meter. 

.- - - .- 

. Lommechroiioiiiotret taber i Forhold til Reid 0.’23 

Efter de meteorologisko Obsewatimier i Vard0 var : ’ 

Juli 26 8 a. ni. Barom. 765.m1n9 Temp. C. 6.“0 

pr. Time. 

,, 2 p .  in. - 765. 9 - $9 9 . 4  . -  

I 

7. Varda. 

The Observations were taken on the 26th of Juno, 
1878, about noon, from a point which, as deteniiiiied with 
the tlieodolite, lies 175 nietres north and 51 metres west 
of tl16 centre of Vardalius fortress. The atiuosphere, clear 
a t  first, soon got hazy, so that the last series of altitudes 
liad to be kdken with light-coloured glasscs. and ere 
long the observations had to *be  broken off, the sky be- 
coming quite overcast. Hence, I did not succeed in getting 
an equal nuniber of altitudes’ of each solar limb; and the 
index-error was not vary well determined. As n incap ot 
4 observations, the index-error was found to be + 2’ 13” 
- + 3”. 

On this occc?sioii, I observed with my pocket-chrono- 

Reid 18” 431  O.’O 
Pocket-cliron. 19 37 52.8  

The Pocket-cliroiionieter was losing lidurly 0 ‘.23 inore 

The meteorological observations a t  17ard0 gave the 

July 26 8 a. ni. Baroni. 765.mm9 Temp. C. 7.9 

n1etor. 

- - -- - -- 
Corr. to the Reid -- 54 52. S . 

than the Reid. 

following results : - 

,, 2 p. 111. - 765. 9 - ,, 9 . 4  - 
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1878. Juni (June) 26-28. 

I Lommechron. 
(Poc~et-Chronoinctsr.) , 

2 11' I d  
! 

Lommcchron. 
(Pocket-Chronometer.) 

2 h '  i 
ai i1  31" 36.'8 

33 8:o 
34 30.8 

37 30.0 
39 ' 5:2 
40 41. 2 
42 17. 6 

35 58.8 

44 5.6 

52 36.4 
53 45.6 
54 . 5 2 *  4 
55 58.4 
57 1 7 . 2  
58 ez .6  
59 53.6 

2 2  I 44.4 
2 57.6 
4 51.2 
5 33. 6.. 
7 17.6 
8 '18. 8 
9 59.6 

' I I  32.4 
12 40.0 
I3 37.6 
14 .48 .8  
15 36.4 . 
17 0.8 
17 58.8 

0" 0 83" 30' 0'' - - 
I O  

2 

- 
- 35 0 

40 0 I 

45 0 I + I  
50 0 : + I  

84 o o 0 

5 0  ' + 4  
5 

I - 
' I  5 5  0 ' 

I O  0 I C  

. - .  0 85 36 IO 
38 35 
41 25 I - I 
43 50 j - 5 

' i  + . 4  
7 - 

' 46 30 I - 13 
4 49 IO ; .  

. I  5 2 3 0  i + o  
56 o I - - . 6  
58 IO I 2  - 

86 2 o I - '  I 1  

- 

I . -  3 35 

7 45 
6 5 . I . -  5 

1 0  50 I + 7 
6 

. 13 IO j + 9 

' _  

'7 5 t - - .5 
7 18 o l -  

I 1 9  50 I - 
2 1 0  ! + I  

! 

I .Betingelseslignixigern~ liar Hr. Astrand indfort en 
Correction. (.A 6) for den benyttede Solradius. Soin til- 
narmede Vzrdier er antaget yo = 70" 22' 28."3 og l,, = 
2" 4" 28.'8, og Reids Correction til Greenwich Middeltid 
ved Observationernes. Begyiidelse sat til + 15" 8.'1. 

' 

Af Ligningerne findes: 

22h  18" 54.'4 
I9 55.6 
2 0  46.0 ' 

22 58.0 
24 16.8 
24 59.2 

26 44.8 

28 32.8 
39 2 7 . 2  
3 1  32.0  
32 31.2 

.25 55- 8 

2 7  45.6 

2 2  37 1 7 . 2  
38 29.6 
39 28.0 
40 37.2 
41 30.8 
42 45.2 
43 59.4 
45 24.0 

49 32 .4  
47 34.8 

23 43 6 .0  
44 34.0 
45 55.2 
47 20.4 
48 50.0 
50 1 .6  
51 14.0 

I 

I 

I 
I. 
I 
I 

I 

0 85 28 2'0 I - 

28 35 
28 35 I 

28 35 
28 5 
2 7  40 , 
27 2 0  I 

26 o 
25 0 

26 45 ~ 

I 

1 
I 

I O  0 ,  I 

I 

__ 

i 0 84 35 0 
30 0 
25 0 
2 0  0 

1 5  0 I 

5 0  

I n  the equations of condition, Mr. & - a n d  introduced 
a correction (d e)  for the assumed semidiameter of the sun. 
As approximate values, he put fro = 70" 22' 2&"3 and 
I., = 2h 4" 25.'8, and the Reid correction to'Greenwich 
mean time at  the beginning of the obgervatiops = + 
15" 8.'1. 

From the equations, he found 

'Antages en' sandsynlig constant Fejl i de inaalte 
Hejder af & 10"; saa er dennes Indflydelse paa den be- 
regnede Bredde & 11."4, og paa den beregnede Lamgde 
- + 0.99. Resultatet bliver : 

Assuming a probable constant error in the observed 
altitudes of & lo", its effect on the coinputed latitude 
will be & 0.'39 ; 1."4, and on the coinyuted longitude 

. as result we get 

y = 70" 22' 24."0 rt_ 11."4 
1 = 31" 7' 46."4 t ld ."G = 2" 4" 31.'1 & 0.'84 E. Greenwich. 

Reduceres til Fastningens Midte fanes: Reduced to  the centre of the fortress, we get for 
Vardehus I1 Vard0hus - 

= 70" 22' 18."4 & 11."4 
'3, = 31" 7' 51."3 12."G = 2'1 4" 31.'4 +'0:84 E. Greenwich. 
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20de August 1878 t o  Xtekker Solh0jrjdor til Bestemldse 
af Bredden og Lrcngden at' dct Punkt. der ra r  Udgangs- 
punktet for Iagttagelserne til Constructionon af det Kart, 

Efter de norske Kystkarter ligger Vardshus pan : 
Bredden 70" 22' 5/' 
Ltengden 31° 7' 36" = 2'1 4" 30.9 E. Greenwich. 
Efter en senere fuiidet Correction for en Regnefejl 

skulde imidlertid Punliterne erstenfor Kordknp ligge c. 22" 
rastligere end i Kartet, altsaa Vardralius pan Lmigden 31" 
7' 57" = 2Ib 4" 31.%, livilkeii Vntrdi kuii er G" eller 
0.'4 skirre end den nf iiiig fundne. 

1 

I 

On. tlie Xorwegian coastal cliarts, Vardrahus is. in' 
Latitude 70" 22' 5'' 
Longitude 31" 7' 35'' = 2 h  4" 30.'3 E. Greenwich. 

. Meanwhile, tlie points east of the Korth Cape should, 
according to nn error of calculation subsequently discorered, 
lie about 22" farther east than on the chart. Vardalius 
therefore in longitude 31" 7' 57" = 2h 4" 31.'8; and this 
value exceeds iriy determination by only G", or 0.'4. 

Sammenstilles de af mig fundne Lzngder nied de 
pna de norske Kystkarter udmaalte, faar man *fqlgende 
Oversigt : 

A coniparison between niy determinatious of longitude 
* and those on the respective Norwegian charts gives the 

following results: - 

. ,  

Emnsos : . . 
Bodo . . , . 
Rmt . . . . 
Hamnierfest . . 
Yards . . . , 

I i .  
1 1 ~  31' 33/t 7 . ~ t 4  I I I o  30' 451/ 1 45/t = 3.'0 

- 3 . 3  

23 40 26 '+  6. I I 23 39 54 1 j2 = 2 .  I 

31' 7 j I  f . 1 2 .  6 I 3 1  7 35 I 16 = I .  I 

- 14 24 51 * 9. 5 I 14 25 40 I - 19 - 
1 2  7 2 7  +_ 2 5 .  8 1 2  6 36 I 59 = 3 . 4  

Med Undtagelse af Roda ere Kartets Ltengder mindre 
ostlige end mine. Forskjellen er iniidlertid kuii en Brokdel 
af et Minut, i Storcirkel kun en Brerkdel af et lialvt til 
e t  Trediedels Minut, og Tilstrzekkeligheden af Kajsgtig- 
heden af Rarternes Lmigde for Skibsfarten antages wale- 
des godtgjort. Karternes Bredder synes gjeiinenigaaende 
nrajagtige, saavidt ovenstaaende Iagttagelser kunne tjene til 
deres Verification. 

S a h g  tlint of Bodo. the longitudes on the chart am* 
none of tlieiil so far east as mine. Meanwhile, the diffe- 
rence does not amount to more than a fraction of a nliiiiite, 
and in arc of great circle it is only n fraction of half to 
one-third pf a iiiinute ; hence, the accuracy of the longitudes 
011 the charts inay be regarded.as sufficient for all practical 
purposes of navigation. Tho latitudes on the cliarts would 
appear to. be generally correct. so far as the results set 
forth nbore can serve for their verification. 

Ii 8. Advent Bay, 
ii 

8. Advent Baj. 

On the tongue of land jutting out froiii the western 
shore of the entrance to Advent Bay. which extends in a 
south-easterly direction from the inner part of Ice Sound' 
on the west c o s t  of Spitsbergeii. I took on tho 20tb of 
Aogust. 1578, two series of solar altitudes. t o  detemine 
the latitude and longitude of the point at wbicll were coni- 
meiiced tlJc observntions f o i  the surrey made by Cap .  Wille 
of the Bay and its environs., 

Circumstances were anything but favourable, the atmo- 
sphere being so hazy at  intervals thqt the coloured glassos 
had to be frequently changed, nay could now. and again 

3 



faa nogen brugbar Bestemmelse af Indexfejlen. Denne 
har jeg senere s0gt at finde saaledes: 

'Under Observationerne i Advent Baj rar  Luftens ' 

Ternperatur + 3", hvortil, efter grafisk Interpolation, svaref 
en Indexfejl af + 2' 16") der er benyttet til Beregningeu 
af Hojderne. . 

conditions, I failed to obtain a trustworthy cleterniination 
of the index-error. This I sought subsequently to find.in 
the following manner : - 

Den benyttede Solradius er den, som er udiedet af 
Sammenligning mellern Observationerne af gvre og nedre 
Solrand. 

Observationsuhr var mit Lommecl~rono~ueter, der for 
og efter sammenlignedes uhed Hovedchronometret Reid 
ombord. . 

Reid 19" 4" O.'O 0" 55" O.'O 
Lommechron. 19 53 58.6 1 44 57.2 
Corr. t. Reid - 49 58.6 - 49 57.2 

Efter de timevise meteorologiske Iagttagelser ombord var 

ved Xorgenobs. K1. 9 a. m. garom. = 755.""l T e i p .  = 3."0 
,, Efterm.obs. ,, 1 p. m. - 765. 0 - 2. 6 

1878. August ( 8 2 6 p 8 t )  '19-20. 

Lommechron 
(Pocket-Chronomucr) . 

2oh 35m 59.'6 
37 1 3 . 0  
39 I 8 : 4  . 
,44 43 .2  
50 3 7 . 2  
55 5 2 . 0  

. 57 20.0 

59 4 3 . 2  
2 1  6 3 2 . 0  

' During the observations taken a t  Advent Bay, the 
temperature of the atmospliere was + 30, to which, as 
found from diagrammatic interpolation, .corresponds an 
index-error of + 2' 1011. tliit assumed for computing the 
altitudes. 

Tke apparent semidiameter of the sun taken for the 
computation, is that determined from a comparison of the 
observations of the upper and lower limbs. 

On this occ;1sii)n, I observed with my pocketrchrono- 
meter, wl~ich, before and after the observations, was com- 
pared on board. with the chief timekeeper (Reid). 

Reid . 19" 4" O.'O Oh 55" O.'O 
Pocketrchron. 1.9 63 58.6 . 1  44 57.2 
Corr. to Reid - 49 58.6 - 49 57.2 

According to the hourly, meteorological observations 
on board, the temperature and barometric pressure were 
as follows: - 

9 a. ni. Barometer 755.1J8m1 Temp. 6."0 
1 p. 111. - 7.35. 0 - 2. G 

_. 0 40" 50' O N  

55 40 
41 4 55 

0 42 31 30 
42 56 16 
43 1 7  50 

43 23 45 
43 33 15 

- 0 . 4 2  57 IO 

- 

I 
Lommechron. 

2 h '  

o h  29"' 5j' 
33 50 
34 40 
35 40 

41 55 
37 28 

- 0 47" 8" 50" 
0 4 8  5 5 

48 3 50 
_ _  0 46 59 IO- 

46 56 I O  

0 47 5' 5 

- 

- 

+ I N  

I - 7 ,  
- 4  
- 5  
+ I  

+ j  

7 3 7 . 6  I 43 I 2 0  I + 3 I ! 
* 

Ved de mindste Kvadraters Methode har Hr. Astrand 
fundet. idet der ssttes yo = 780 14' 48'/,. A, = 1 h  * 2 m  

l5.'9, og Reids Correction til' Greenwich Middeltid ved 
Formiddagsobservationerne + 16" O.'O, 

By the method of the least squares, putting yo' = 
78" 14' 48", 1, = lk 2m 15.a9, and the Reid correction 
t6 Greenwich qean time for the a. m. observations = + 
16" O.'O, Mr. Astrand found 



E ~ L  sandsynlig constant Fejl af 10” i alle Hsjder 
bevirker en Fejl af 1 1 . I ’ G  i den beregnede Bredde og af 
0.‘90 i den beregnede Lsngde. Resultatet blirer saaled 3s 

rp = 780 14‘ 48.”4 
3, = 15’ 33‘ 58.“6 

11.”6 
I G .  7 = I h  2” 15.’9 & 1.’11 

I Kgl. Svenska Vetenskaps-Akadeniieils Handliiigar, 
13he Bind No. 9, fiiides en Afhandling af Dr. Aug. TVij- 
kander : *‘Astronoiniska Observationer under de; Svenska 
Arktiska Expeditionen 1872-73. I. Tids- ocli Orts-Be- 
stamningar.’,’ I Postegnelsen over Bredder og Lsngder 
Endes her, Side 54. ogsaa Punkter ved Advent Baj, liein- 
lig blRysstugen” og *‘Mynningen af elfven”, begge besteinte 
efter Observationer af Prof‘. Kordenskiold. 

Ved Hjelp af det af Capt. Wille tegnede Kast over 
Advent Bnj ]<ai> jeg ined Lethed reducere mine Besteni- 
inelser for Odden $il de to nsvnte Punkter. 

(( 0 d den” Rr. 780 14‘ 48.”4 L. 1” 2 m  15’92 
Red. til “Russestuen” - - 1 .  9 - 2.31 

Jog finder 

Russestuen 78 14 46. 5 1 2 13.61 
do. efter Sveiiskerne 78 15 2. 1. 2 31.5 

Forskj el - 15.”5 - 17’ 9. 

Red. t, “Muad. af Elven’’ 29.”5 - 2.’85 
hfund. af Elwi 
do. efter Sr. Exp. 78 14 11. 1 2 31.0 

78” 14’ 18. 9 1” 2”l 13.07 , 

Forskjel + 7.1’9 - 17.’ 9 

Medens Bredderne stemme, i Middel, indenfor den 
af deli sandsynlige Fejl betepede Graendse, ere de Sveqske 
Expeditioners Lsngder c. 18’ mere astlige end mine. Da 
Lzngden af Punkterne ved Advent Bay af Svenskerna er 
heiifart til Lengden af Sabine’s Observatoriuin pm Iiidre 
Xorsksen, og der - soin af Dr. Wijkander i iizrnte Af- 
handling Side 48-49 fremlisvet. - er flere Grnnde til- 
stede, der d a r e  ilet sandsynligt, a t  Sabine’s LrPiig.de er 
for stor ostlig, 16 til 30 Tidssecunder. saa t0r jeg anse 
den af inig fundne Lzngde for Advent Baj for at vsre 
n m  den rigtige, og de 18 Tidssecunders Forskjel fra de 
Svenslre Expeditioners som Correction til Sabines Lsiigde 
af Obscrvntoriet pas Indre KorskGen. 

A probable constant error of 10’’ in all the altitudes, 
will entail an error of 1L”Ci in the computed latitudes and 
of 0.’90 in the computed longitude. The result is thus - 

cp = 780 14’ 48.”4 * 11.”6 
3. = l,i0 33’ 58.”5 16.”7 = 1” 2n 15.’9 & 1,’ll 

111 Kgl. Sveiislra Vetenskaps-Abademieiis Eandlingnr, 
Val. 13, No. 9, Dr. Aug. Wijkander has furnisliod a paper 
entitled “Astrononiiska Observationer under den Svenska 
Arktiska Expeditionen 1872-1873. I. Tids- och Orts-Be- 
stiimningar.” The List , of Latitudes and Longitudes, p. 
54, includes those of two points a t  Advent Bay, viz. 
“Rysstugen” and “Mynningen of elfven,” both deterniined 
from the observations of Professor Nordenskiold. 

By referring to Capt. Wille’s map of Advent Bay. I. 
could easily reduce my deterininations for the tongue of 
land to those of the Swedish observer for the two points. 
The results mere as follows: - 
Tongue of land ‘ Lat  780 14’ 48.’4 Long. 1” 2” 15.’92 

Russian Hut  78 14 46.5 1 2 13.61 
Do. Swed. Observ. 78 15 2 1 2 31.5 

Red. to itRussian Hut” - - 1.9 - - 2.31 -- -_ - ~ - _ _ _ _ - - - ~ _ - -  

. Difference , - 15*‘’S . . - 17.’ 9 .  

Red. t o  “Mouth of Riyer” 29.”5 2.‘85 
Mouth of River 780 14’ 18.”9 iJ1, 2”’ 13.’07 
Do. Swed. ’Obseb. . ’ 78 14 11 * ’  1 2 ‘31.0 

Difference + 7.“9 . - 17.’ 9 

Wliilst the m a n  of the latitudes agrFes within the 
limits of the probable error, ’ the longitudes deterinined on 
the Swedish Expeditions are about 18’ farther east than 
mine. The longitude of the points a t  Advent Bay being 
referred by the Swdish observers to the longitude of Sa- 
biye‘s Observatory on “Inner Norway Island,” and several 
reasons - as adduced by Dr. Wijkander in tlie above- 
mentioned paper, pp. 48, 49, - reiideriiig it highlj pro- 
bable that Sabine’s longitude is too far east. - from 16 
to 30 secoiids in tinie, - I iiiay regard my longitude for 
Advent B y  as very nearly correct, and the 18 seconds iu 
tiine by which it differs from ,that determined on the 
Swedish Expeditions. as a correction for Sabine’s longitude 
of the Obqervatory 011 Inner Norway Island. 

9. Jan Mayen. 

Den 30te Jvli 1877, om Eftermiddagen, da c‘V5rj~i- 
gen” befandt sig i Mary Muss Bugten paa Vestsiden af 
J a n  Mayen, brprd i korte Stuiider Solen igjennein Taagen, 
og der observeredes to Solhsjder, netop som vi lettede fra 
Ankerpladsen. 

9. Jan Mayen. 

In tlie afternoon of the 30th of July, 1877, - the 
6‘V5ringen’’ lying at  anchor in Mary Muss Bay on tlie 
west coast of J a n  Mayen. - tlie sun broke at  interrals‘ 
through the mist. and two solar altitudes were taken, just 
as we were getting under weigh. . 

3* 
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' 'Den fglgdnde Dag, den 31te Juli, laa Expeditionen 
til Ankers i den store Rzkved-Bugt paa J a n  Mayens 0st- 
side. Da Sogangen hindrede os fra a t  komme i Land, toges 
fra Skibsborde en Rakke Solhojder, med forskjellige Sex- 
tanter, dels af Capt. Wille, dels af mig. Omstsendighederne 
Yare ikke gunstige. Skyer og Taage tog jevnlig Solen d e r  
Horizonten bort. 

. Den lste August var Vejret noget gunstigere, og der 
observeredes om Formiddagen en Del Soll>ojder fra samme 
Ankerplads, forend vi lettede. 

I den nedenshende Tabel betegner Cr Capt. Grieg 
og M Mohn; E betegner den Expeditionen tilhprrende Sex- 
tant og S en Skibet tilhprrende Sextant. 

Hver Iagttager bestemte sin Indexfejl. Jeg fandt 
den for Troughtons Sextant den 31te Juli ved Solen + 1' 

Benyttet er den fwste 
Vaxdi. 

De fleste Observatjoner gjordes fra Hyttedxkket. 
0je.k Hojde regnedes her til 18 norske Fod eller 5.6 
Xeter. 

' 38" og ved Horiz'onten + 1' 36''. 

I Beregningen er benyttet Solradien efter Nautical 
Almanac. Som det vi1 sees nedenfor, er den af Observa:. 
tionerne udledede Solradius storre. 

Som Observationsuhr benyttedes dels Lommechrono- * 

meter, dels Lommeulwe, der umiddelbart f0r eller efter 
hver Observationsraekke sammenlignedes med Hovedchrono- 
metret Reid. Hr. Tornoe, vor Chemiker, assisterede mig 
ved flere Observationer, idet . han noterede Uhret. lteids 
Correction til Greenwich Middeltid beregnedes for Observa- . 

. tionerne 
.Juli 30 Juli 31 Bug. 1 

til $- Sm 28.'6 + am 29.'2 + Sm 30.'2. 

Efter forelprbige Beregninger. sattes for Ankerpladsen 
paa Ostsiden pa = 70' 58,'O' og lo = 0" 33m 48.'3 W. 
Greenwich. 

Beliggenheden af Ankerpladsen paa Vestsiden er, ret 
noje bestemt trigonometrisk i Forhold til Ankerpladsen 
paa Dstsiden. Ved Ejelp af Stormastens Hgjde, 18.G 
Met&, der fra en Baad af Capt. Wille maaltss i Vinkel 
til 4' 20.'3, fandtes Baadens Afstand fra SMet = 246 
Meter. ;Fra Baaden og fra Skibet (Mohn) sigtedes sam- 
ticlig til Toppen af LiFugleberget'l, en fremtrsdende let 
kjendelig Fjeldtop paa 0ens Vestside ved Mary Muss Bugten. 
Vinkelen Fugleberg-Skib, seet fra Baad, var 86" 3."7, 
Vinkelen Fugleberg-Bad, seet fra Skibet, var 90° 13.'3, 
hvoraf beregnes Afstanden fra Skibet til Fugleberget til 
2.'03. Fuglebergets Azimuth fra Skibet fandtes ofter 3 
Compas-Pejlinger paa 3 forskjellige Kurser = XT. 250 W. 
Derefter ligger Fugleberget 1' 60."4 nordligere og 2' 38.N0 
vestligere end Ankerpladsen patt Ostsiden. Fra Fugleber- 
gets Fod maalte jeg den 29de Juli Masth~ijden til 00 55.5.  
hvilket givef en Afstand af 0.'62. Skibets Azimuth fra 
Fugleberget var her omtrent 70'. Heraf ljeregnes, at 

The following day, July 31st, the Expedition anchored 
in Great Wood Bay, on the east coast of the islahd. The 
swell preventing us from landing, Capt. Wille and niyself 
took a series of solar altitudes on board, with different 
sextants. The atmospheric conditions were not favourable, 
cloud and mist repeatedly blotting out the sun or the 
horizon. 

O n ,  the 1st of August the weather cleared a little, 
and in the forenoon a few solar altitudes were observed 
from the same anchorage, shortly before we got under 
weigh. 

I n  the Table given beloiv. . 0 signifies Capt. Grieg, 
and M, Professor Mohn; E signifies the sextant belonging 
to the Expedition, and S a sextant belonging to thevessel. 

Each observer determined his index-error. For  the 
Troughton sextant, I found the index-error, on the 31st 
of July. to be + I '  '38" by the sun.' an3 + 1' 36" by the 
horizon. 

Most of the observations were made 'from the deck 
of the roundhouse, where the eye of tha observer was as- 
sumed to be 18 Norwegian feet, or 5.6 metres, above the 

For these :computations, the sun's semidiameter was 
taken from. the Nautical Almanac. As will appear in the 
sequel, that deduced from the observatiops was somewhat 
greater. 

We observed with the pocket-chronometer and ordi- 
nary watches, each timepiece being compared, immediately 
before and after a series of observations. with our chief 
chronometer, the Reid. 'MY. Tornoe, chemist to the Ex- 
pedition, * assisted me in several of the observations, by 
noting the indications of the watch. The Reid correction 
to' Greenwich mean tinie was computed for the observa- 
tions taken - 

The first of these values was applied. 

* sea-level: 

. 

July 30 July 31 Bug 1 
at + 8"' 28.'6 + 8 m  29.'2 + 8" 30.'2 

For the anchorage on the east coast of the island, 
I put, as the result of preliminary computations. yo = 
70° 58.W and k0 = Oh 33m 48.'3 W. Greenwich. 

The position of the anchorage off the wekt coast of 
the island relative to  that of the anchorage on the east 
side, was determined trigonometrically with tolerable exact- 
ness. Taking the heiglit of the mainmast, 18.6 metres. 

* which, as measured from a boat by Capt. Wille, gave an 
angle .of 4" 20.'3, the distance of the boat from tho ship 
was found to be 248 metres. From the boat and from ' 

the ship (Prof. Mohn), we simultaneously observed the sum- 
mit of the "Fugleberg" (bird-cliff), a confipicuous moun- 
tain-top on the west side of the island, in close proximity 
to Mary Muss Bay. The angle Fugleberg-ship, as de- 
termined from the boat, was 86O 3.'7 ; the angle Fugleberg--- 
boat, as determined from the ship, 90' 13.'3; and with these 
results the distance from the ship to' Fugleberg was com- 
puted at .2.'03. The azimuth of Fugleberg from the ship, 
'we found from ' 3 compass-beal.jngs on ,  3 different courses 
= N. 25' W. The Fugleberg should accordingly lie 1' 
50."4 farther north. and 2' 38."0 farther yest than our 
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Ankerpladsen pas Vestsiden ligger 10.”9 nordligere og 1‘ 
49.”1 vestligere end Fugleberget. Ankerpladsen paa Vest- a 

siden ligger altsaa 2‘ 1.”3 nordligere og 4’ 27” vestligere 
end Ankerpladsen paa Ostsiden. Er for den sirlste y o  = 
700 58.’0 og ilo = Oh 338 48.9, saa bliver for Ankeriilad- 
sen pas Vestsiden v 0  = 71’ 0’ 1” og no z OL 34“ 6.’1. 

Efter de mindste Kvadraters Methodo beregnede jeg 
de sandsynligste Correctioner til yo og a,,. 

Kaar jeg derefter grupperede Differentserne (hvis 
Kvadratsum er Minimum) melleni de observerede (redu- 
cerede) Hsjder af Solcentret og de efter de fundne sand- 
synligste Vterdier for Bredden og LzEngden beregnede, efter 
de observerede Solrender, viste det sig, a t  Middeldifferent- 
sen for 0vre Rand var *+ 0.’295 og for nedre Rand 
- 0.’282. Den observerede Solrpdius er saaledes gjennem- 
snitlig 0.3 storre end den til Beregningen benyttede. 
Corrigeres ined denue Storrelse, faaeS de i den falgende 
Tabbbl anfgrte Vterdier af Differontserne J nielleni obser- 
veret ininus beregnet Solh0jde. I Tabellen ere alle Uhr- 
tider reducerede til .Reid, og all0 niaalte Solliojder corri- 
geredo for Indexfejl, Kimmingdaling, Refraction, Parallaxe 
og Solradius (Naut. Almanac’s). o betegner gvre Sqlrand, 
18 iicdre Solrand. Aflz~sningerne pa Sextanten ere gjorte 
i Secunder og Reductionen udf0rt med Secunder, nien da 
don sandsynlige Fejl af en enkelt Hrajde er over et halvt 
Minut, opfmes i Tabellen Tiendedels Miuut, ligesoni Be- 
regningen efter de inindste Kvadraters Methode or fsrt 
med femzifiede Logaritlinier. 

anchorage off tlie cast coast. Froin the foot of the Fugle-. 
berg. the height of the mast, as measured by myself on 
the 29th of July: gave an angle of 0’ 55.’5, which corre- 
sponds to a distance of 0.’62. A t  this point, the azimuth’ 
of the ship from tlie Fuglebcrg was about 70”. Coinputing 
with these results, our anchorage off the west coast should 
lie 10.”9 fartliei. north and 1’ 49.”1 farther west than the 
Fugleberg. Hence, the anchorage off the west coast lies 
2’ 1.”3 fartlier north and 4 27” farther west than the 
anchorcage off tlie east coast. Assuming for the latter yo 
= 70’ %.‘O and A,, = Oh 3 3 m  48.13, for tlie anchorage off 
the west coast yo = 71” 0‘ 1” and Lo = Oh 34“ 6:l. 

By the niethod of the least squarei, I computed the 
most probable corrections of yo and il0. 

Thcn, on grouping tho differences (the sum of the 
squares of which is a minimum) between the observed, 
(duly corrected) altitudes of tho sun’s centre and those 
computed with the most probable values found for latitude 
and longitude, according to the observed solar limbs: the 
mean difference for the upper limb proved to be + 0.‘295, 
and for the lower - 0.‘282. On an average, therefore, 
tho observed semidiameter of the sun is 0.‘3 greater than 
that taken for the computation. Corrected with this quan- 
tity, we get the values given in the fbllolving Table for 
the differences, J, between the observed and the computed 
solar altitudes. In this Table all chronometer-times are 
reduced to those of the Reid chronometer, and all observed 
altitudes conected for the index-error, the dip of the hori- 
zon, refraction, paral la~,  and tlie sun’s seinidianieter (from 
Naut. Almanac) ; o signifies upper solar limb, n lower solar 
linlb. The readings of the sextant were noted in seconds, 
and their reduction computed in seconds; but the probable 
error of a single altitude amounting to more than half a 
minute. tenths of n minute have been given ip the Table. 
The compiitation by the niethod of the least squares is 
iuade with five deciinals in the logarithms. 

Ankerplade paa Veeteiden. 1877. Juli S O .  

(Aizchoraye on the West Si&?. 1877. Szdy 30.) 

?1 I 

,la. 

+ 0.’9 
- I .  3 



Ankerplads paa 08'teiden. Obs. Capt. Wille. 

(Aizclzwage 011 the East Side.) 

Chon .  Reid. 
I 
I 
I d (Oha. Altifude.) i (Limb.) ~ I 

Obs. Hcijde. 

0 59 18.5 , 37 2 .4  
36 51 .6  

36 30.3 
I I 1 1  56 

I '  2 8  42.5 I 

) I .  ' 8 . 1  - 0 . 4  

". 11. E* E* . i I - 0. I 
- 0. 7 

?z. E. [ - - - 2 . 1  

De 4 forste er givet dobbelt V q t .  da de bero pas To the first 4 altitudes is attached double weight, 
flere Obserrationer hver. Man ser: a t  den observerede ii 'each being the mean of several observations. The observed 
Solradius er starre end inin, sandsyuligvis pa3 Grund af, seinidianieter of the sun is greater than mine, probably 
at des er  benyttet svagere Blzndglas. from lighter coloured glasses having been used. 

Ankerplads paa Ostsiden. Troughton'e Sextant. 

(Anchos.age on the East Side.) 
. .  

Iagttager (0bswz;er): Mohn. 1877. Jul i  (Juby) 30-31. 

I 

j Rand. 

: (r,imo.) 
j 

Chon.  Reid. ' 

,2 2" j 5" 3 7 .'9 
' 37 58.6 
0 22 54.0 

37 37.5 
. 40 18.3 

, 42 39.0 
48 25.5 
58 39.6 

I o 19.5 
13 18.0 

15 9.9 
19 '23.6 

a 2 0  57.4 

2 3  41.1 
25 5 . Q  
26 23.0 
27  31-9  
29 18.7 
29 44.6 
32 36.5 

2 2  1 1 . 2  

12. 

11. 
0. 
91 * 

0. 

0. 
12. 

0. 
0. . 

n: 

9a. 

?a: 

?a. 
11. 

0 .  
0. . 

91. 

0 .  
0 .  
0. 

n. 

Ob,. Hfijde. 

34O 31.'4 
37. 4 

37 11'. 5 
'4. 9 
11. j 

10. 4 
* 4. 0 

2 .  7 
36. 49. I 

50. o 
46. o 
41. 9 
39. 3 

1 1 . 0  

38. 5 
, 36.7 

3 1 . 5  ' 
32.  7 
30. 4 
28. 2 
26. 4 

d 

+ 0.'6 
+ 0 . 4  ' 

+ 1 .  7 

+ 0. 4 + 0 . 5 '  

- I .  0 

- 0. 8 
- 0. 5 

- 0. I 

- 1 . 4  
- I .  2 + 1 . 9  + 0. 4 
- 0. 6 
- 0. I 
- 0. 1 + 0. I 

0. 0 
- 0. 4 

+ 0. 6 
- 2 .  0 

Af all0 Observntioner findes 6 = & 0.'57 = 34". 

= + 0.'07 * 0.'09 = + At'5 f. 6."5. 
A?, = - 2.'35 f O.'G6 = - 2' 20."9 f 39."8 = 

- 9.*39 & 2,#65. 

Chrm. Reid. 

I h  jj" 58,'j 
46 23.3 
47 23.2 

, 48 37.0 
49 2 1 . 0  

49 5 5 . 0  
50 39.0 
5 1  20.4 
5 2  32.8 
5 3  29.2 
54 2 2 . 1  

55 7 - 6  
5 6 ,  47.5 
58 3 5 . 3  

2 o 29.7 
2 2  41 38.0 

43 5 7 . 5  
48 1 3 . 0  

23, 19 19.6 
2 2  34.0 
23 5 9 . 8  

i 

42. I 
I 0. I 

0. .I 

0. 
o. j 
0. ! 
0. i 
0. j 

n. I 
I 

?'. i 
41. 1 
0:  I 

; 0. I 

n. j 

n. I i 
n. I 

! 0. 

I 92. i 
; n. j 

92. ' 
I 

36Q ~ 2 . ~ 4  
2.  2 

0. 2 

35 58.7 
56. 3 
55. 3 
54. 0 
53- 9 
50. I 

47. 9 
46. 4 
45. 3 
41. 9 
37. 6 

. 35.4  
3'4 33.  2 
. 3.9.0 

49. 6 
35 54.9 

59.  2 
36 2.9 

d 

- 0.~7 

- 0. 3 + 0. 6 
- 0. 5 
- 0. j - 0. 3 + '.'3 + 0- 4 
40. I 
+ o .  2 

+ 0 * 7  ' + 0. 7 + 0. 3 
+ 2 .  I + 0. 5 + 0. 4 + 0. 5 + 0. 6 
-'o. 8 + 0. 4 

-- 0. I 

All the observations taken together give S = k 0.'57 
= * 34)'. 

. dl. = 2.'36 4 0.'66 = - 2' 20."9 f 39."8 z 
dry = + 0.'07 k 0.'09 = + 4.N5 * 5.5: 

- 9.'39 k 2.'65. 
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E n  constant Fejl af 10” i Hfljderne vi1 forandre den ’ A constant error of 10” in tlie altitudes will change 
II bercgnede Bredde saa meget soni 10.”02 og den beregnede 11 the computed latitude as much as. 10.”02, and tlie coin- 

Lrengde saa meget soni U.’62. Resultatet bliver saaledes i puted longitude as much as 0.52. Hence, the result for 
for Ankerpladsen pas Dstsiden l our anchorage off the east coast is -- 

. .  

(r = 700 58’ 4.”5 k 11,”4 
‘1 = 8 24 43, 7 t 41. 0 = 0” 331” 38.‘9 & 2.’73 W, (;ileenwich.. 

og for Fuglebergets Top .I! 

TUo 69’ 55” i 11.”4 

and for the suniniit of the Fuglebcrg - 
Breddc (Latitude) 
.Lmgde (Lo)igitztdc) 8 2.7 22 41. 0 = 0” 3 9  49.5 k 2.’73 \V. Greenwich. 

Scoresby’s Kar t  l, paa hvilket Fuglebcrget let ksn 
identificeres, lzgger dette 1,’G nordligerc og 31’ (10 Kvartr 
mil) ostligere end inin Bestemnielse. Scoresby’s Observa- 
tioner gjordes den 3die og 4de August 1817. I 1878 
fandt den liollandske Expedition med Skonnerten *‘Willem 
Barendsz”, at J a n  Mayen ligger vestligerc end paa Scoresby‘s 
Kart. Efter inin Bestemmelse’ er Den aflagt paa det af 
Capt. Wille og inig over samnie udarbejdede nye Kart ,  
der fglger senere i denne Genernlberetning.2 

il 
1 An Account of the Arct.ic regions. 
2 Ogsaa publiceret i Petcrniann’s Nittheiliingen f. lS‘i8 Taf. l:\ . 

ng i den nyc Udgavc af Stieler’s Hnnd-Atlas. 

Scoresby’s &p,1 on which the Fngleberg may be 
easily found, places that iiiountain l.’G north and 31’ (10 
miles) east of iny determination. Scoreby’s observations 
WXQ taken on tlie 3rd and 4th of August 1817. I n  1878, 
the Dutch axpedition, with the schooner “Willem Barcndsz,” 
found the Island of Jan Mayen to lie farther west than 
i t  does on Scoresby’s map. Por  the ‘new ]nap of J a n  
Mayen constructed by Capt. Wille and myself, - to be 
subsequently published in the General Report,% - the posi- 
tion of the island was laid down from lily own determination 
of latitude and loligitude. 

l Aim Account of tho Arctic liugions. 
This Nap has :ilrcady appeared in Petcrnmann’s Nittheilungen 

for 185F1 1’1. 13, aiid in the r i c ~  Editioii of Stieler’s Hand-Atlas. 

. . . . . - - . . . . . . . . ... . . . . . .  



Cl Willel Mggietiske Observaiioiler, 

fter den for Nordhavs-Expeditionen lagte Plan skulde E der soges udfrart Obsorvationer til Besteminelse af ,Jorb 
magnetismens Elementer saavel i Land som i Sraen. Til 
dette 0jemed anskaffedes og medbragtes fprlgende Instru- 
menter : 

Et Unifilar-Magnetometer, No. 38, af Elliott Brothers 
i London. Instruinentet blev verificernt og dets Xonstanter 
bestemte ved Observntoriet i, Kew. 

'En lideii Theodolit af Olsen i Kristiania, laant af 
den geogrdske Opinaaling. 

Et Inklinatoriuni af Jolin Dover, Charlton, Kent, 
undersogt i Kew. 

. Et Admiralitets-Standard-Kom)las, verificeret red Kom- 
pas-Observatoriet i Deptford. 

Flere Azimuth-Kompasser. 
. E n  Fox-Cirkol No. 30 ai' Jolin Dover, med Hjlelpe- 

apparater og Slingrebord. 
Flere Krouonietre og Sextanter. 
Et Obsorvationstelt fra Borgens Arsenal, velvillig ucl- 

J e g  , skal nu slerskilt behandle Observationerne paa 
laant af ArmB-Intendanten., 

Landstationer og Observationerne i Soen. 

A, Obseivationer paa Land-Stationer 
og deres Resultater. 

a. Deklination. 

. Begge til Magnetonietret hoi-onde Magneter m r  Kolli- 
mations-Mapeter, Ned Skalaer i Objoctivglassets Brmndplan. 
Da Instrumentet ikke var forsyuet nied Plaii-Ypejl til De- 
klinationsbestemnielse, inen kuii liavde et  Hulspejl til a t  

0 '  

' C,. Wille, Magiiet,ical Observations, 

he Scheme of Work approved for the Norwegian North- T Atlantic Expedition, \vas, if possible, to coinprise obser- 
vations for determining the eleincnts of terrestrial rnagnetkni. 
alike on shore and at  sea. With this object in view, tlie 
following instruments were provided. 

' A Unifil& Magnetometer. So. 38. made by Elliott 
Brothers. of London. This instrunlent ivas verified, and 
had its constants determined, a t  tlie Kev Observatory. 

A sinal1 Theodolite. by Olseii of Cliristiania, obtained 
on loan from the Geographical Survey. 

A Dip-Circle. by John Dover, of C h ~ l t o n .  Kent, 
examined at Kcw. 

An Adiiiiralty Standard-Conipass, verified at  the Coni- 
pass Observatorj, Deptford. 

Several Azimutli-Compasses. 
A Fox-Circle. KO. 30. b y  .John Doser. witli auxiliary 

Several Chroiioiueters and Sextants. 
A Tent. -kindly lent from the Bergen Arsenal. 

I will now pass on to the observations, describing 
separately those taken a t  tlie. land-stations and those made 
at  sea. 

apparatus and gimbal-table. 

A, Observations at Land-Stations, 
and their Results. 

a. Deolination. 

Both of the inagiicts belonging tb  tlie inaguetometer 
were collimator-mn~iiets, with the scale in the focal plane 
of tlie object-glass, The instrument not being provided 
with a plane iniri9r for observing the declination, but 



belyse Masqetens Skala. maatte en ssrskilt Theodolit an- 
vendes til Bestemmelse a€ Azimut. Theodoliten opstilledes 
i 1876 paa sit eget Stativ med sin Kikkert i sammeHerjde 
som Magneten og saa n a r  denne som muligt. Da dette 
voldte meget Bryderi, lod jeg forfsrdige'paa Hortens me- 
kaniske Verksted et Underlag af Messing, der kunde lsgges 
p a  Magnetometret og fastes til dette ved Hj s lp  af de 
samme Indretninger, som anvendtes ved Deflektionsstangens 
Befaestigelse. Paa den ene Side af dette Underlag an-' 
bragtes Theodoliten, med Fodskruerne i smaa dertil af- 
passede Huller, og paa den anden Side en Modvsgt' af 
Bly. *Det var med denne Indrebing altid let at faa se 
og 'kunne indstille Magnetskalaens Midtstreg paa Theodo- 
litens Vertikalfilament. Observationelme udfprrtes i Regelen 
paa fslgende Maade: 

Ophsngningstraadens Torsion ophsvedes. Theodoliten 
nivelleredes, og indstilledes med Filamentet paa Skalaens 
Midtstreg i Magneten. hvorefter Theodolitens Nonier af- 
lsstes (Map. I). 

Theodoliten drejedes, saaledes at dens Kikkert pegede 
lidt vestenfor Solen, i Solcentrets Hprjde, og fastklemtes. 
Tidspunkterne for Overgangen af forangaaende og efter- 
fslgende Rand af Solen over Vertikalfilamentet noteredes 
efter Kronometet. Denne 'lamagelse gjordes enten med 
Blandglas foran Okularet eller ved at projicere Solens og 
Filamentets Billede paa en hvid Skjsrm.. I mange Til- 
fslde v a r  der to Iagttagere, af hvilke den en8 observerede 
Solrandenes Passage og raabte "NU" i det Ojeblik, de 
tangerede Filamentet. medens den anden observerede og 
noterede tilsvarende Ojeblikke efter Kronometret. Nonierne 
d m t e s .  

Kikkerten lagdes om gjennem Zenit (Nadir), drejedes 
180" om Vertikalaxen og begge Solrandes Passage obser- 
veredes i denne Stilling efter Kronometret, ligesom Noni- 
erne aflsstes. 

Magneten omlagdes, idet den drejedes 180" om sin 
Laengdeaxe, og Filamentet 'i Theodolitkikkerten indstilledes 
atter paa Magnetskalaens Midtstreg, 06 Nonierne aflmtes, 
(Magn. 11). . ' 

Naar Omshndighederne tillod det, observeredes atter 
Mapeten  i Stiflingen I. Stundom blev den omlagt flere 
Gange. 

Ligesaa flyttedes, ved saadanne Lejligheder, . Theodo- 
liten ved den ferlgende Sats saaledes, at Fodskruerne kom 
hver i andre Huller, hvorved dens Cirkels Nulpunkt for- 
andredes lip. Det  viste sig imidlertid, at dens Delings- 
fejl ikke var saa betydelige, at denne Vexling af Stilling 
var nprdvendig'for at opnaa den forlangte Nsjagtighed af 
c. 1 Minut. 

I flere Tilfaelde bestemtes Azimut af en Mire, til 
hvilken Observationen af Magneten i begge Stillinger blev 
knyttet. 

Kronometrets Stand blev i de fleste Tilfslde be- 
stemt ved Solhsjder t a p e  med Sextant paa Observations- 

having only a concave mirror by which to illuminate the 
scale of the magnet, the azimuth had to be determined 
yith a separate theodolite. I n  1876, the theodolite was 
mounted on its own stand, \+it11 the telescope facing the magnet, 
and as near it as possible. This, however, proving exces- 
sively troublesome, I procured from the Horten Mechanical 
Works a brass support, which, when placed upon the 
magnetometer, could be attached .in the manner adopted for 
fixing the deflection-rod. On one side of this brass support 
was mounted the theodolite, with the foobscrews fitting 
into holes made for the purpose. the other side being given 
a counterpoise of lead. With this arrangement, the scale 
of the magnet could be easily sighted, and the middle 
division bisected by the vertical wire of the theodolite. 
The observations were generally taken as follows: - 

The torsion of the suspension thread having been. 
first removed. the theodolite was levelled, and the wire 
made to bisect the middle division of the ka le  of the 
magnet. after which the verniers of the theodolite were 
read off ( M a p .  I), The theodolite was then moved in 
azimuth and altitude till its teloscope pointed a little to 
the west of the sun, at the altitude of the sun's centre, 
and clamped in that position. The times for the transit 
of the preceding and following limbs of the sun across the 
vertical wire, were noted by a chronometer. This obser- 
vation was taken either with a coloured glass before the 
eye-piece or by projecting the image of the sun and the 
wire on a white sereen. Frequently, there were two obser- 
vers, in which case one observed the transit of the solar 
limbs, calling out at the moment they were tangent to the 
wire, while the other observed and noted the correspon&ng 
readings of the chronometer. Then, aftey reading off the 
verniers, the telescope was turned through the zenith 
(nadir), moyd  180" on its vertical axis, and the transits 
of both solar limbs observed in that position by the chro- 
nometer, the verniers being also read off. 

The magnet was now inverted, being turned 1130" 
about its longitudinal axis, and the wire of the telescope 
of the theodolite again made to bisect the middle division 
of the scale of the magnet, after which the verniers were 
read off (Magm. 11). 

Circumstanees permitting, the magnet' was again ob- 
served in position I. Occasionally, it was inverted several 

.times. 
Moreover, on such occasions the theodolite was so 

moved previous to the following set of observations, that 
the foot-screws should ' correspond with different holes, and 
change the zero of its circle by 120". Its errors of divi- 
sion, however, did not prove so considerable as to render 
imperative such change in position for attaining the desired 
accuracy of about one minute. * 

I n  several cases. the azimuth of a ha rk  was deter- 
mined from the observations of the sun, and the observa- 
tions of the magnet, in both positions, connected with the 
direct observations .of the mwk. 

As a rule, the error of the chronometer was found 
from solar altitudes, taken with the sextant at the place 
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stedet. Heroin kan jeg henvise til den foranstaaende Af- 
handling af Professor Mohn. Kronometrenes Gang be- 
steintes efter Sammenligning ined det oinbord vzrende Nor- 
malkronometer. livis. Stand og . Gang var 'bestemt vzsentlig 
efter telegrafiske Tidssignaler fra Christiania Obserratoriuml. 
Paa et Par  Steder toges Ki\onometrets Stand efter dets 
Stand for Gi.oenivich Tid og Lmgden af Observntions- 
stedet efter Kystkartet. 

Observationerne af alie Elementer qjordes i 'I'eZtet. 
T e d  Observation 'af Solen a&nedes Teltet netop s'aaridt i 
Hum og Tid, son1 Tar usdrendigt. 

b. Horizontal Inteneitet. 

Observationerne og Beregningerne udfwtes cfter In- 
struktionerne i :'A Manual of Scientific Enquirf'; Four t c  
Edition, 18'71 Side 96 til 101, Unifilar-IM,zguetometrets 
Kunstanter Tar ved Kew-Obscrvatoriet bestemte saaledes: 

0 

Correction for Delingsfejl ved Afbsijniugsstangen 1 red CiBo E'. red 1 Foot. = j .  0.00002 Foot. 

Sringe-Maget. VEerdi sf 1 Skaladel 2 1 .'9. 
Afbjnin,osmagnetens Correction til 35. F = 

Indulitionskoefficient [i  = 0.000195, 

Der er desuden givet forskjellige Hjdpetabeller. bIandt. 
'hvilke en for Vmdierne af Log. 7 ( *  K og Log *le ry for 
forskjelligr Teinprrn turer : 

,. 1.5 - = + 0,00004 - 

0.000130 (to - 35) + O.OUOOO0*5G (to - %)*. 

Log 51' K red GO" E' = 1.69708. 

of observation. For details on this head. I can refer to 
the foregoing Memoir,' by Professor Mohn. The rate of 
the chrouomater was determined by comparison with the 
standard chronometer on boaxd, the error and rate of 
which were found chiefly by means of the time-signals 
telegraphed from the Christiania Observatory At one 
or two points, the enor  of the chronometer was taken 
from its error on Greenwich time and the longitude of the 
place of obsorratioii on tlie coastal chart. 

The obserrations of all tlie elements were made in the 
tent.  or obser&ioas of tlic stin, the tent was opened 
to just  the necessary extent in space and time. 

! b. Horizontal Intensity, 

The obsermtious and computations were made in 
accord'ance with the instructiops contained in UA Manual 
of Scientific Enquiry;" Fourth Edition, 1871, pp, 96-101. 
The constants of the Unifihr Magnetometer had been de- 
termined at the Kew Observatory, a s  follows: - . 

Correction for errors of division of Deflecting Rod 1 at 62" F. * 
at 1. Foot = + 0.00002 foot 
,. 1.5 - = + 0.00004 ,, 

Vibration Magnet, value. of 1 divisiou of Scale = 1.'9. 
Deflecting Magnet, correction to 35" F. = 

Coeffidient of Induction !i = 0.000195. 
Log 7cy K a t  60° F f 1.69708. 
Moreover, divers auxiliary Tables are annexed, . one 

of which' gives the d u e s  of Log. n e  I( and of Log. 'I2 rY 
at  different temperatures. 

0.000130 (to - 35) + 0.00000056 (to - 35)8. 

30  I 1.69690 
40 I 696 
50 \ 702 
60 ; 708 
7 0  714 
80 7 2 0  

I ,697 2 6 . 90 

9.69859 
872 
885 ' 

898 
9' I 

924 
9.69937 

0.04041 

05 4 
067 
0 8 0  
093 
106 

0.041 I 9 

Som 'Exempel paa Observationernes ITdfmelse 06 Be- . /  
1 ' 

To show the mode of taking and computing the ob- 
servations. copies of the pdnted f&ns in use at Ken. Ob- 
servatory hare been filled out, a i d  here subj,oined. 

regning Iiidsz~ettes fdgendo, efter de fru Kew erholdte trpkte 
Blanketter udfyldte, Skeniata. i 

I Se deli ,cikrede Afh. Side 2. See Professor Molm's Memoir, p. 2. 
I *  

i 
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Observations of Deflection, 2nd of October 1876. 

Station Christiania; Lat. 59" 54' 43", Long. lo" 43' 37". 
Mean Time at Station; commencing Oh 3 6 m  p. m.. ending l h  20" p. m. 
.Magnet (A) deflecting ; (B) suspended. 

Corrected Neans 
I Deflectink M a p e t  , Headjngs 1 Mean 

Circle Reading I 1 'of Verniers j of Verniers N. End. j Temp. , and Diff'crences Distance 

East 

I Foot 

I 1: 

1.3 ?t 

1.3 7: 

~ 

143" 17 '  30" 
I43 9 5 0  

143" 17'  40'' 145" 17' 30'' 
17  20 1 

I 

90 2 1  o 90 2 1  I O  52 50 o Diff: 
2 1  2 0  

128 13 2 0  

13 2 0  

105 7 40 
8 0  

._ -- 

90" 2.6' 0'' 

26 20 

'43 9 40 
IO 0 

105 13 o 
13 0 

128 2 2  o 
2 2  2 0  

I 90 2 1  I O  
I. 
! '  

128 '13 2 0  ' .26 I O '  
j i  R. I c 7 .  2 26 25 0. u, 

. . . 

'05 7 50 

\ -  - __- 

90" 26' IO" 

I43 9 5 0  

105 13 o 

w. { 53. 2 

53*"4 

53. 4 

53. 0 

53. 0 

West 

I Foot 

I 19 

. .  

! -  
O !  

128' 13' ZO"! 128" 17' 45" 
2 2  I O  I 1 0 5  I O  25 

. .  

23 7 2 0  ' Diff. 
1 0 5 '  7 50 

' 'I3 0 I 1  33 40 u'o 

F. I I 

128 2 2  I O  , 

5.3" 26 I _ _  - I 0 = 26'25' 0'' 
Angles of Deflection (u,") 

- 
T ' ~ =  1.3 = I I  33 40 

m m' 

f - r =  1.0 r'= 1.3 - 1.3 

-4rSsin u,; mo x,- 

Mean t. 
-0  - ----- 

I mX Log. = 0.41767, 
I 

- x2 Log. = 1.07977 I 

Log. = 0.53988 I 

_ . .  

na 
x- - 

0.7547 = m  = 

naX - 
3.4664 =x = 

 LO^. = 9.87779 I 
. . 

9.66378 I Red. to Metr. Un. Log. = 
1.5983 = X = Log.= 0.20366 

Observer Carl Wille. 
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Observations of Vibration, 2nd of October 18TG. 
Station Christiania; Lat. 590 54' 43", Long. 10" 43' 37". 
Chronometer. 
Magnet (A) suspended. 
Effect of 90" of Tprsion = 2.26 Div. = 4.'29: 
At Commencement p. m. Semiarc Temp. of 
At End 

Errpr a t  Station = 0" 42"' 38' Daily Rate (s) = 4.5 Accl. 

One Div: of Scale = 1.'9. 

1 of Vib. 1 i;.:f3 1 Magnet 
to = 55.00 
to = 55.0 

Scale moving apparently to the Right 

No. , ' Time of Tiino 

Vlb. , wire 
'If I Centre 

I I 

i I 

Scale moving qq)arently to the Left  
. . _. - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  __ .. __  .. 

Timc of Time of 2 I Centre passing 
I'ib. wiro wire , 

5' I 2"  33"' 43:s I 105 1 41m OO.'O I 7"  16.~5 
I5 36 2 7 .  I , . I I ~  I 41 43.5 16.4 
25 : 35 10.7 125 I 42 2 7 . 1  , 

35 54.5 I I35 ~ 43 1.1.0 35 I . 
45 I 36 3 8 . 0  .., 145' , 43 54.5 

16.4 
16.5 
16: 5 

55 . 37 2 1 . 7  I 155 16.6 
* I  

.......... - ... ... 
. I  

Diff. ~ 3 38.2 I 29 
I -- 

105 at l  40 59.9 ' I &lean (2) = I 7. 16.48 

. . .  

aa' 
16 

= 0.00001 - -- 

s .  . aa' 

= 1.00079 
H 

* 

- p (to - t )  = 0.00282 

* xo = 0.00088 

= 0.99885 

- 
+ p I -0 111 0.99997 

H .  m, 
li' XO 

I + -- - q (to - i) + p - 

pLog: '= 6.29003 

;Mean (1)  = 7" 16.50 
,, (2)= 7 16.48 

. 
. .  

To = 4.'3649 Log. = 0.63997 

. . . . . . . . . . .  Lo,.. = 9.99997 

u . . . . . . . .  
?It, 

p +- -- = o 00088.Log; = 6.94289 
' X" 

.. 
Observation of Torsion. 

Circle ttiriiod Scale Nomi Diff. 
oo = 40 

oo = 39.5 . 

oo = 40.5 

+ 180" = 44.3 39.75 4.55 

180" = 35.5 40. 0 4.5 
* 4.5 

- _-__ 
. ____ 
90" = 2.26 = 4."29 

Observer Carl Wille. 

T, Log. = 0.63994 

TIP Log. = 1.27988 
2 - 

. . . . . . . . . . . . . .  Log. = 9.99950 
-_ __ 

Ti Log. = 1.27938 
dl< Log. = 1.69705 

1)L' 

X -  naX -.- -; - XIy Log. = 1.06930 

X'=3.4219 Log. = 0.53465 



G 

Det Doverske Inkljnatorium bavde tre Naale. Aflss- 
hingen af Naalespidsene sker ved Mikroskoper. Konierne 
angiver Xiinutter. Observationerne udfortes og beregndes 
efter Instrubtionerne i Manual of Scientific Enquiry Side 

Dover's Dip-Circle had three needles. The ends of 
the needles are observed with' microscopes. The verniers 
read. minutes. The observations were taken and computed 
in accordance with the instructions in "A Manual of Sci- 

Magnetic Dip. 

103-105. Fpllgende Skema benyttedes: i 

Station Christiania. 
Needle XQ. 1. 
Setting of Azimuth Circle 64" 49"+ 64" 28' = 64" 38'. 
Remarks . . . . . . Magnetical Pillar in the Park of the 'Observatory. ' 

Time IOrd 55" a.  111. to Cy. 5" p. m. 

Date 2nd of October 1876. 

. 

/ .  

entific Enquiry." pp. 103-105. Tlie printed .form was as 
follows: 
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I. Bergen. 

Ved Observatoriet paa Nordnes. Bredde cp = 60' 23' 54", 
Langde A = 5, 24' 0" E. Greenwich. 

Horizontal- Int ensz'tet . 
1878, Ma' 22. 

Afb~jnings-Observation Kl ,  12 til 1,30 Mih. aft. 
Temperatur to = 62.O5 F. Afbprjnihgsvinkel, for 

Iagttager C. 

Svjngnings-Observation Kl. 2,6 Min. til 2,18 Min. Eft. 
Temperatur to = 65.O5 F. Observeret Svingetid To 

= 4.'4919. Kronometret vinder daglig 3'. Halve Svinge- 
bue ved Begyndelsen CY = 77.'9, ved Enden a' = 24.3'. 
Torsion for en Dreining af go", u = 11.'78. Iagttager 
C. Wille. 

Med P = 0.02300 .faaes nz = 0.76660 og 
Horizontalintensitet X = 3.2238. 

Afstanden r, = 1 Fod, u, = 28' 58' 5.5". 
Wille. . .  

Resultat. 

Inklination. 
K1. 3,0 til 4,30 Min. Eft. Naal No. 1. C. Wille. 

Resultat. 6 = 72' 24.'3, 

. 
2. Huss. 

1.. Bergen. 

Observatory at Nordnes; latitude (p = 60' 23' 54", 
longitude I, = 5' 24' 0" E. Greenwich. 

Horizontal Int euity. 
1876, .May aa. 

. .  
Observation of Deflection: 12 a. m. to 1,30 p.'ni. 
Temperature tu = 62.Ob P.; angle of deflection for 

the distance Y, = 1 foot, 21, = 28' 58' 55", 
C. Wille.. 

Observer . 

Observation of Vibration: 8,Oep. m. to 2,18 p. m. 
Temperature to = @.'5 F.; observed time of one 

vibration To = 4.'4919 ; chronometer gaining daily 3'. 
arc of vibration at  commencement a = 77.'9, a t  end a' = 
24.'7. Observer 
C. Wille. 

Result. - With P = 0.02300, .m will be.= 0.76660 
and the horizontal intensity X = 3.2238. 

Semi- * 

Torsion for a twist of $IOo, ZL = 11.'78. 

lizclination. 
3,0 p. m. to 4,30 p. m. Needle No. 1. Observer 

C, Wille. . 
' Result. - H = 72' 24.!3. 

sp = 60' 59.'6; il = 4' 37' E. Greenwich. 

a. Teltplads paa Oen, hvor Hr. Lexaus Hus staar. . 

Deklination. 1876, Juni 10, fandtes ved korrespon- 
derende H ~ j d e r  af Prof. Mohn' Kronometret Mewes 575. 
at mere Oh 28m 30' foran Stedets Middeltid og dots daglige 
Acceleration 5:93. 

Samme Dags Efterniiddag bestenites fra Teltpladsen 
Azimut af *'Poldetind", en Fjeldtop .med Varde paa Indre 
Sulen, der ligger i en Afstand af 18.57 Kilometer fra 
Huspr: Der observeredes i 3 Satser (I, LI og In) med 
Cirkelens Nulpunkt i 3 forskjellige Stillinger, og i hver 
Sats Omlsgning af Kikkerten gjennem Zenit (1 og 2). 
0 G Object = Poldetinds Varde. a Cirkelaflaesning 
for Solens Centrum. Ch. = Kronometertid. a, = Foran- 
gaaende Solrand. 1 0  = Efterfdgende Solrand. U = Uhr- 
korrektion. M. T. = Middeltid. .E = Tidsjevning. t = 
Sand Soltid. d = Solens Deklination. y = Bredden. 
a = Solens Azimut. A = 
Azimut af Objektet. 

N. P. = Cirkelens Nordpunkt. 

. '  H. Mohu. Sstr. Obs., Side 5. 

2. HUSH. 

y = GO" 59.'6; I. = 4' 37' E. Greenwich. 

a. Tent on the maio island, where . Mr. Lexau's house stands. 

Declidion, - On the 10th of June, 1876, Professor 
Molin' found the error of the Chronometer, Memes, No. 
575, from equal altitudes, to be 0" 28m 30' fast on local 
mean time, and its daily acceleration 5.93. 

I n  the afternoon of the same day, the azimuth of 
"Poldetind," a mountain-top with a trigonometrical signal, 
on the island of Indre Sulen, distant from Huspr 18.57 
kilometres, mas determined from the tent. We observed 
in three sets (I, 11, and ID), with the zero-point of the 
horizontal circle in three different positions, and for each 
set reversing the telescope through the zenith .(1 and 2). 
0 = object = Poldetind signal; a = ;eading of limb 
corresponding IB the sun's centre; Ch = time by chrono- 
meter; 0 1  = $receding solar limb; 1 0  = following solar 
limb; U = error of chronometer; M. T. = mean time; E 
= equation of time; t = apparent solar time; d = decli- 
nation of sun; i-p = latitude; a = azimuth of sup; N.  P. 
= circle reading corresponding to the astronomical meri- 
dian (North Point); A = azimuth of' object. 

1 H. Rlohn. Astronomical Observations, p. 5. 
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I 
I '  

a 
0 
K. P. 
0. 
A. 

23' 4' 20'' 

60 59 36 - - __ 60 59 36 . ' I '  
w 7 0  18.'0 Iv i N 66 28.'7 TV 

_ _  46 42 0 --I - _ _  290 18. 5 

44 55 .2  
117 0.0 356 47.2 

7-- 165 7 . 3  1 - - - 

K 48" 7. 3 E I K 48' 8.'0 E ' 
I 

Azimuth of Poldetiud = N 48' 7.'6 E. 

111 

284' 32.'0 . 3 I .'25 284' '3 I .'6 
173 15.0 . 71.25 I 173 43. I 

7h 39" 31.*5 44" 9.'O 17" 411n 50.'3 
42 7 . 0  46 43.7 I 44 25.3 

7 43 7.8 

7 I4 36.1 

7 15 2 0 . 0  

I-__- 

-0 28 31.7 

+ - - 43- 9 

_ _  60 59 36__ 
'23" 4' 20"  

S 62 ~ I . ' O  W 

236 24. I 

284 31 .6  

N 48' 7 '5 E 

I73 43-1. - 

___. - - - 

The horizontal angle between Poldetind and tlie gable Samtidig maaltes Horizontalvinkeleu iuellem Polde- 
tind of: Gaden af et Hus ined Tlieodoliten og fandtes = I' of a house, was iueasured at the same time with the theo- 
130' 50.'1. Altsaa blirer Aziniut af Gnvleii = N 178' I dolite, and found to be 130' 50.'1. Hence. the aziiuutli 
57.'7 E ellor S 1' 2.3 E. 1) of the gable = N 178," 57.'7 E, or S 1' 2.'3 E. 

JJ 
. 

Ileu 13de Juvi  tog Prof Molin felgende Observa- 
tioner til Bestommelse af Deklinationeu. paa snmme Tid 
som jeg svang Skibet for at bestelnine Compass$rnes De- 
viation. Stative't med Theodoliten rykkedes 0.75 Meter 
mod Sydsydost fra den forrige Plads. Herred blirer 
Azimut af Yoldetind frs den nye Ylads 0.li mindre. d e r  
N 48' 7.'5 E. . 

Magnetoinetret bpstilledes paa sin Plads og der gjor- 
des fialgende Observatiouer. ined Instruinentets egen Ki l -  
kert. for a t  bestemnie Magnet-Axens Colliiuation. 

/ 

' On tlie 13th of June. Professor Molin took the fol- 
lowing observations to deterinine the declination. whilst I 
sivung the ship for deviation of compass. The theodolite 
and stand was now, moved 0.75 metre south-south-east from 
its foriner position. Taken froin .this point. the nziinuth of 
Poldetind will be 0.'1 less, or IS 48' 7.'5 E. 

After mouuting the magnetometer, he took the fol- 
lowing observations, with the telescope of the instrument, 
to determine the collimation of the axis of the magnet: - 



Magnet 11. ! Magnet I. 

I 

3 

49 

M. 79' 27' 50" I 79' 7' 2."5 
I 

Diff. = IO '  24" = 1 0 . ~ 4  

53 

With the theodolite he took the following observa- 
tions: - 

Med Theodoliten toges fralgende Observationer. 

K!okkes'et* 1 Magnet 11. 
( H o w . )  , 

54 
23 X I  

53 
0 28 

31 
53 

1 5  
32 
51 

3 55 
4 17 

2 7  
54 

5 5  

37 
59 

6 16 

2 2  

43 
41 
40 
48 
44.5 
51 
48 
44 
42 
44 
46 
47 
48 
49 
50 
49.5 
50 
51 

Poldotind. Decliuation. 

18' 28' w. 
18 
2 0  
2 0  
12 
16 
9 '  

15 
17 
15 
13 

I 1  

I2 
I2 
I O  

9 
9 .  
9 

' 9  
6 

' . Ved grsfisk Udjevning findes falgende Vaerdier . fo r  Coinputed from diagramatic interpolation, the fol- 
Deklinationen. ' 11 lowing values-were found for the declination: - 

22)' 30"' 18' 25 j 30'" 18' rg'I  4" 30'" 18' 12'  

23 0 2 2 1 2  0 17 ?; 5 0 I 1  

23 30  * 1 9 ;  2 30 . 19 1 5  30 I O  

I O  1 2 ' 4  0 1 5 j 7  o 7 .  

9 
1 3 ,  3 30  ' 16 1 8 i 6  , 6 30 8 l7i3 o 

0 0  

0 30 

og smledes i Middel for El. 2.45-1 Deklination = 18' and thus. as a iuenii for' 2.45 1). M. the decliiiation is 18' 
14.'7 W. I1 14.'7 W. 

jl 

I)eti norske. Nordhavsexpeditioti. C. Wille : Magnetiske Obsorvntioircr. 
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Horizontal-htensitet . 
1876, Juni 10. 

,4fb0jnings-0bservation, K1. 5 5 Min. Eft. til 6.OMin. E. 
to = 5O.O.5; Y, = 1, 26, = 2‘3’ 30’ 47”; yo’ = 1.3, 

Svingnings-Observation. K1. 4.3 X n .  Eft. til 4.15 

to = 52,O1, To = 4.’52$85; s = 4.’88; u = 76’; U’ 

Resultat. P = 0.022999 ; m = 0.76534; X = 3.1732. 

uo’ = 12’ 49’ 35”. 

Min. Eft. 

= 19’; zc = 12.‘82. C. Wille. 

C. Wille. 

1876, Juni 15. 

Svingnings-Observation. K1. 12.15 Min. til 12.27 
Min. Eft. 

31’, u = 12.51. 

Min. Eft. 

H. Mohn. 

to = 56.”; To = 4*’53062; s = 4’9; u = 50’ u’ = 
H. N o h .  

Afbajnings-(_)bservatioti. K1. 1.20 Blin. til 1.45 

to = 56.’2; u, 8gn 29’ 40”; uo’ = 12’ 48’ 35”. 

Resultat. P = 0.02462; = 0.76500; X=3.1751.  
Svingnings-Observation. K1. 2.4 Nin. til ‘2.16 Min. 

to = 57.O2, To = 4.52815; s = 4.9; u =’ 72’; a’ = 

Efter den foregaaende Afbajnings-Observation beregnes 

Svingnings-Obserration. K1. 6.6 Min. til 6.17 Illin. 

Efterm. 

2d’, ?L = 10.W. 

X = 3.1750. 

Efterm. 

19’; u = 9.’03. 

X = 3.1746 

H. iMohn. 

to = 54.08, T, e 4 . ~ ~ 8 0 ;  = 4 , q  = 57‘; uf = 
H. Mohn. 

Efter den foregaaende Af~ojningrs-Ubservation beregnes 

1877, Juni 4. 

Af’bajnings-Observation. K1. 4.0 iMin. til 4.55 Min. 

to = 52.O9; ZLO = 28’ 37’ 12.”5; u,,’ = 12O27’27.”5. 

Svingnings-Observation. K1. (5.57 Min. til 7.8 Min. 

tu = 4828; To = 4.5902; s.= 2.’8; u = 74’; a’ = 

&sdtcLt. P = 0.02433; sri =; 0.74415; X = 3.1761. 

Efterm. 

‘C. Wille. 

Efterm. 

26‘; u = 3.’99. C. Wille. 

Horizo nt a1 Intensity . 
1876, June 10. 

I 

‘I u: = 12” 49‘ 35”. c. Wille. 
;I 
I8 

Observation of Deflection: - 6.5 p. in. to 6.0 p IU. 

to = 50.O5; Yo = 1 ;  26, 29O 30‘ 47”; YOt = 1.3; 

Observation of Vibration: - 4.3 p. in. to 4.16 p. m. 

to = 52.O1, To = 4.52685; s = 4.’88; u = 76‘; u’, 
= 19’: u = 18.’82. C. Wille. 

Result. - = 0.022999; m = 0.76534; X = 3.1732. 

1876, June 16. 
li 

Observation of Vibration: - 18.15 p. in. to 12.27 

to = 5G.O8; To = 4.’53062; s = 4.’9; a = SO’, U‘ 

Observation of Deflection: - 1.20 p. m. to  1.45 p. in. 

p. ni. 

= 31, 26  = 1%.’51. H. Mohn. 

to = 56.O.2; ZL, = 29’ 29’ 4U”, u0’ = 12’ 4#‘ 35”. 

Result. - P = 0.02462; 112 = 0.76500; X = 3.1751. 
Observation of Vibration: - 2.4 p. m. to 2.16 p. ni. 

H. Mohn. 

to = 57.O2; To = 4.52815; s = 4 . 9 ;  CY = 72’; u’= 

Computed from the preceding observation of deflec- 

Observation of Vibration: - 6.6 p. m. to 6.17 p. m. 

22’, ZL = 10.’87. 

tion X = 3.1750. 

H. Molin. 

to = 54.O8; To = 4.52880; s = 4.9; a = 57’; a’= 

Computed from the preceding observation of deflec- 
19’; u = 9.‘03. 

tion X = 3.1746. 

H. Mohn. 

1877, June 4. 

. Observation of Deflection: - 4.0 p. m. to 4.55 p. 111. 

to = 62.”9; U, = 28‘’ 37’ 12.”5; 1.4~ r 12’ 27’27.”5. 

Observation of’ Vibration: - 6.57 p. m. to 7.8.1) 111. 

C. Wille. . 

to = 48.O88; To = 4.5902; s = 2.’8; a = 74‘; a’ = 

Rmsztlt. - P = 0.02433; na ~ 0 . 7 4 4 1 5 ;  X =  3.1761. 
26’; u = 3.’90. C. Wille. 

lizklimiioa. I liiclination. 
I 

1576, ,Juni 12. Kl. 10.30Min. til 11.46 Min. Form. 1876, June 12: - 10.30 a. In. t o  11.45 a. 111 Needle 
K a d  Xo. 1 .  C. Wille. * I NO. 1. C. IVille. 

e = 720 43.’35. 0 = 72O 43.‘35. 
Sanime Dag. K1. 1.30 Min. til 2.5 Min. Eft. Naal , Same Day: - 1.30 p. in. to 2.5 p. m. Needle No. 

No. 2. C. Wille. , 2. C. Wille. 
H = 72’ 40.’96. H = 72‘ 40.’96. 
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No. 

Xaal 

Sainme Dag. Kl. 6.15 Min. til 7.5 Min. Eft. ?Sal  
. C. Wille. 

187G, Juni 15. 
No. 1. H. Mohn. 

Samnie Dag. K1. 7.7 Min. til 7.32 Min. Eft. N m l  

H = 72' 43.'9. 
Kl.' 10.56 Min. til 11.53 Min. Form. 

H = 72' 46/02. 

No. 2. H. Mohn. 
6, = 72' 45.'05. 
K1. 5.0 Min. til 6.45 Miii. Eft. Naal 

H = 72' 43.'35. 

1877, Maj 23. 
h'o. 1. C. Wille. 

6: Et Skjs r  p a  Ostsiden af Havnen. 

Deklination. Juni 16. Iagttager : Professor Molin. 

F r a  det Punkt, hvor Theodoliten var opstillet ' foran 
Magnetometret, kunde Poldetind ikke sees paa Gruod af, 
at e t  nsrmere liggende Fjeld kom i Vejen. Men fra et 
nsrliggende Punkt paa Slrjzret, i SSE for det forste, var 
Poldetind synlig. Paa men, hvor Teltet stod, saaes Polde- 
tind i samine Vertikal som Observationspunktet paa Skjaeret, 
naar Thodoliten flyttedes, lodret paa Synslinien til Polde- 
tind, 41.4 Meter mod SE fra Observationspunktet i 'Teltet. 
Heraf beregnes, at Azimut af Poldetind, seet fra Theodo- 
litens Plads paa Skjaret, m r  

48' 7.'6 - 7.'7 = 47' 59.'9 E, 

F k  den sprndre Ende af Skjaret saaes en anden 
fjern Fjeldtop 10' 2,5' nordenfor Poldetind. Fra Observa- 
tionspunlrtet paa Skjwret saaes Varden paa Huspl 182' 27' 
til  venstre for den nwvnte Fjoldtop. Vinkelen inellein Hns0 

.Varde (i SW) og Poldetind (i NE)  regnet O V Q ~  Nord var 
f0lgelig. 192' 52'. Da Poldetinds Azimut v'nr N 48' 0' E, 
bliver Azimut af BUM Varde : 

S a m  Day: - G.15 p. n ~ .  to 7.5 p. 111. Needle KO. 
1. C. Wille. 

tl = 72' 43.9. 
1 8 7 6  June 15: - 10.55 a. in. to 11 53 a. ni. Needle 

KO. 1. H. Illohn. 
H = 72" 46.'02. 

Same Day: - 7.7 p. in. to i .32  p. ni. Keedle No. 
2. H. Mohn. 

H = 72' 45.'05. 
1877, May 23: - 5.0 p. m. to 6.45 p. N. Keedle 

No. 1. C. Wille. 
H = 72" 43.'35. 

p. An Islet at the east side of the' Hnrbour. 

Decliizatioiit Julie 16. Observer Professor Mohn. 

From tlie point a t  which tlie theodolite was mounted 
in front of the magnetometer. Poldetind could not be 
sighted! a niouutaiii in the vicinity intercepting the view 
in that direction. Poldetind \vas visible however from an 
adjacent point south-south-east of the former. From the 
island on which was pitched the tent, Poldetind could be 
sighted in the same vertical as the point of observation on 
the islet, after moving the theodolite, perpendicular to the 
liue of vision, 41.4 metres south-east of the point of obser- 
vation in the tent. Hence, the azimuth of Poldetind as 
observed from the position of the tlieodolite on tlie islet, 
\\'as - 

48' 7.'G - 7.'7 = N 47' 59.9  E 

From the Southern extremity of the islet could be 
seen another distant niountain-top, 10' 25' north of Polde- 
tind. Sighted from the point of obseriation on the islot, 
His0 signal was 182' 27' to the left of that summit. 
The angle between S u s 0  signal (bearing SW.) and Polde- 
tind (bearing NE.) reckoned through the north, vas  accord- 
ingly 192' 52'. The aziinuth of Poldetind being N 48' 0' 
E, that of Husa signal is - 

192' 52' -.48' 0' = N. 144' 52' W = S 35' 8' W. 

K1. 1 l , l5 Min. Form. gjordes falgende Observationer : 11 
Magnet 1 159' 31'  11 339' 3' I 159' 4' II 1.58' 50' 

At 11.15 a. in. the following obserratioiis wore made : - 

Husar Varde (Hum Signal) 2 I j j o  393 30  2 1 3  30  213 30 

Yinkel (An&) 53 59' 54 27 54 26 54  40 
Middel (Mean) 8 54" 8' W 
Azimut af Hus0 Varde (Azimuth of Sigv2al) S 35 8 W 
Declination 19' 0' W 

Om Eftermiddagen opstilledes Instrumenterne paa 
Skjmet  paa en anden Plads, i X'srheden af den forrige. 
I h  Solon var synlig, benyttedes den til Aziniutbesteiiimelse. 

I n  the afternoon the instruments were set up at  a 
point on the islet near to that previously selected. The 
sun being visible, the azimuth was found from solar obserl 

' vations. 
e* 
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I 

K1. 6.10 Min. til 6.49 Min. Eft. Naal No. 1. H. Mohn. I 
.0 = 72O 44.73. I 

I 

I1 57. 0 
I 37. 0 7 45 20.9 !-.--- 

46 38. I 1 - 
- - __ -1 

o 29 6.  I Magnet 7" 43.'7 . 

1 Ch. 0 1  7 h  41" 50.' 46" 17.'5 7 h  44" 3.'75 1 Magnet I 7" 2j.'75 
97 IO 44 23.5 48 52.7 

- 
i - 

U. 

M. T. 7 16 14.8 i MagnBt 187" 4j. '7 -- 180' 
E. 
t 7 I 5  43.5 i Decl. 18" 1 . ~ 6  w. 

31.3 1 N. P. 205 45.3 - 
-- _--_ - -- -- 

6.10 p. in. to 6.49 p. m. Needle X o  I. H. hlohn. 
H = 72O 44.'8. 

a 
0 

I 
?J 62O 2'6.'8 W. 1 

I43 18.5 I , 

205 45. 3 i N. P. 

Horizontal-l~itensitd. 
1876. Juni 18. 

AfbraJnings- Observation. K1. 12.5 Mm. til 12.37 

to = 53.O8; u0 = 29O 30' 52."5; zb0' = 12050'25.''6. 

Svingnings-Observation. Kl.l.0 Min. til 1.10 Min. Eft. 
to = 60.O5; To = '4.5331 ; s = 4.'9; a = 33'; a' = 

Resultat: P = 0.02075; na = 0.76655; X = 3 1686. 
Afbsjnings-Observation. K1. 2.0 Mm. til 2.20 Mm. 

to = 53.O8; uo = 29O 25' 1". 
Beregnet efter foregaaende Sviagnings-Observation faaes 

Min. Eft. 

H. Mohn. 

7'; u = 5.'21. H. Mohn. 

Eft. 
H. Mohn. 

m = 0.7654 og X = 3.1734. 

Horizontal Aztensitg. 
1876. June 16. 

Observation of Deflection: - 12.5 p. m. to 12.37 

to = 53.O8; u0 = 29O 30' 52."5;  ~ g )  = 12O 50' 25."6. 

Observation of Vibration: - 1.0 p. in.' to 1-10 p. m. 
to = 6O.Ob; To 4.5331; s = 4.'9; a = 33'; a' = 7'; 

Result: - P = 0.02075; m =0.76655; X = 3.1686. 
Observation of Deflection: - 2.0 p. m. to 2.20 p. 111. 

p. m. 

H. Mohn. 

u = 5'21. H. Mohn. 

to = 53.O8; uo = 29O 25' 1". 
Computed from the preceding observation of' vibration 

H. Mohn. 

m = 0.7654 and X . =  3.1734. 

3. Reykjavik. 

'p = 640 8' 30"; 3. = 2 1 0  54' 8" V- Greenwich. 
Den psnne Plaene ved Konsul Simons Hus. 
Deklindz'on. 1876. Aug. lste fandt jeg ved corre- 

sponderende Hrajder af Solen, at Kronometret Kullbe'rg 
viste 2h 6" 55:6 foran Stedets Middeltid ved Middagl. 
Kronometret vandt daglig 0:60. 

Den 29de Juli om Eftermiddagen bestemte jeg Azimut 
af en Mire. 

Se H. Mohn. Astr. Obe. Side ti. 

3. Reykjavik. 

y = 640 8' 30"; 3. = 210 54' 8" W. Greenwich. 
The grass-plot adjoining Mr. Simson's house. 
Declination. 1876.. Aug. 1st I found the Kullbeg 

chronometer, from equal solar altitudes', to be at noon 
2h 6" %.'6 fast on mean local time; chi'onometer gaining 
daily 0.'60. 

On the 29th of July, after noon: I determined the 
azimuth of a mark. 

' See H. Mohn. Astronomical Observations, 1). 6. 
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9.'5 95" 9*'75 
r jo  42.5 150 18.25 

1 . 2  

1 2.1' 34.'0 95' 9.'5 
I1 2 2  34.5 95 10.0 

I .  31. 
! 

1 5 0  18. 25 0 

s. P. 240 23.65 
. - - - . _ _  . - 

0. 950 I o.'o 
0 I49 54.0 
Ch. 0 1  7" 32" 5.'5 

77 10 34 41.5 

I .  

U. 
M. T. 
E. 
t 

-A.  N I45 13.9 w. j 

Hor izont al-Intensit et. 
1876. Juli 31, 

Af'bgjnings-Observation. K1. 10 til 11 Form. 
t o  = 55.OO; U, = 36" 26' 46"; u,,' = 150 3 1' 65". 

C. 'Wille. 

Min. Eft. 

23'; ZL = 10.'4. 

Svingnings-Observation. K1. 12.6 Blin. til 12. 18 

to = 57.5;  To = 6.'0050; s 0.W; a = 76 ' ;  a' = 

Resultat: P = 0.02231; w$ = 0.76147; X = 2.6141. 
Svingnings-Observation. Kl. 3.57 Min. til 4.10 Min. 

to = h7."8; To = 4.'9810; s = 0.'60; a = 76'; a' = 

Afb0jnings-Observation. K1. 5.10 Min. til 6.10 Min. 

to = 57.00; u, - 35" 59' 22". 
Resilltat: Med P = 0.02231; ?)z = 0.7612; X = 

C. Wjlle, 

Eft, 

23'; zc = 8.5. 

Eft. 

C. Wille. 

C. Wille. 

2.6407, 
Iddination. 

1876. Juli 28. K1. 5.0 til 6,35 Eft. Naal NO. 1. 
C. Wille. 

8 = 76" 28.'5. 
1876. August 1. K1. 1.20 Min. til 2.20 Min. Eft. 

Nnal SO, 2. C. Wille. 
H =' 76" 26.'3. 

Horizontal hiteusitg. 
1876. July 31. 

Observation of Deflection: - 10 a. 111. to. t 1  a. m. 
to = 55.00; uo, = 360 86' 451': , do = 150 31' 65". 

Observation of Vibration: - 12.6 p. 111. t o  12.18 

to = 57.5; TO=3.'0050; s = O.'tiO; a = 76'; a' = 

Result: - P = 0.02231; m = 0.76147; X=2.6141. 
Observation of Vibration: - 3.57 p. m. to 4.10 

to = 57.08; To = 4.'9810; s = 0.'60; a = 76'; a' = 

Observation of Deflection: - 5.10 p. m. to 6.10 

to = 57.00; uo = 350 59' 22". 
Result: - With P = 0.02231; nt  = 0.7612; X = 

C .  Wille. 

p. m. 

23'; u = 10.'4. C. IVille. 

p. ni. 

23'; u = 8.5. 

p. 111. 

C. Wille. 

C. Wille. 

2.6407. 
Incliuation. 

1876. 
No. 1. C. Wille. 

1876. 
No. 2. C. Wille. 

July BE): - 5.0 1). ni. t o  6.35 p. m. Needle 

tj = 76' 2 8 . 5  
Aug. 1: - 1.20 p. m. to 2.20 p. in. Needle 

H = 76" %.'3. 



4. Namsos. 

9 = 64" 28' 12" 3, = 11" 31' 33" E .  Greenwich. 
Ved'Bunden af Bugten nordenfor Byen. c. 7 Meter 

Ssa Stsanden, strax s0ndenfor Stien. der fmer ridere til en 
Grind. 

Declinatioii. 1876. August 19 Sandt Prof. Mohn sed 
conesponderende HGjder af Solen Kronoinetret Frodshains 
Korrektion til Stedets Middeltid lig + Oh 31" 47.'85. 
Ksonometret vandt daglig 5'12. 

Den 18de August om Efteriniddagen gjorde vi begge 
i Forening Observationes til Besteiiirnelse aS Aziiriut og 
Deklination. 

4. Namsos. 

q = 54" 28' 12" 3, = 11" 31' 33" E. Greenwich. 
A t  the liead of the bay,' north of the town, about 7 

metres from the shore. ' and directly south of ilie p.th\vay 
leading to R gate. 

Declinatioiz. 1876. Aug. 19 Professor Mohn found, 
from 'equal solar altitudes,l tlio error of the Frodshani 
chronometer on inean local tiine = Oh 31rn 47.'85; chro- 
nometer gaining daily 5.'12. 

On the 18th of August, in the afternoon, Professor 
Mohn and myself took observations to determine the azi- 
muth and declination. 

I I 

Ch. 0 1  5* 47" 54' 5 1 "  53' I 5* 49" 53.'5 I Magnet I 98" 26' 

I -  I 98 2 6  
Y ?  lo 50 18 54 I 7  I 52 17.5 - 11 99 0 

u. + 31 51.7.: 98" 43' 
M. T. 6 2 2  57.2 ~ Magnet 278" 43.10 - 180" 

0 3 29.2 '1 E. P. 292 2j. 9 E. - 

t 6 19 2 8 . 0  I Decl. 13" 42.'9 W. 
a K 80" 2.'9 W. I 

212 23.0 I 0 

5 51 5 . 5  

-- -_ 

.___ - - _ _  
8. P. 292 25.9 I 

Horizoizta7-1iite.risitet. 
1870. Bug. 18. 

Afbjnings- Observation. K1. 1 1.30 M i a  Form. til 

to = 67."3; u, = 31" 29' 4%"; u,' = 13" 35' 40". 

Svingnings-Observation K1. 1.51 Min. til 2.3 Min. Eft. 
to = 70.""; To = 4'7183; s = 5:12; a = 76'; a' 

B~@tat: P = 0.02671; m = 0.75760; X = 2.9639. 

12.50 Min. Eft. 

C. Wille. 

= 24'; ZL = 4.'1. C. Wille. 

Inklination. 
1876. August 19. K1. 10.30 Min. til 11.30 Form. 

Naal NO. I. C. Wi1le.- 
H = 74" 2 .3 .  

Sainine Dag. K1. 5.0 Min. til 6.0 Min. Eft. Naal 
No. 2. H. Mohn. 

0 = 74" 2.'3. 

H. Molm. Astr. Obs. Side 7 .  

Hoiizontal 3itensity. 
1876. Bug. 18. 

I 
I '  Observation of Deflection: - J1.30 a. in. to 12.80 

to = 67.O3; 14, = 31" 29' 42"; u0' = 13' 35' 40". 

Observation of T7ibration: - 1.51 p. m. to 2.3'11. in. 
to = 7 0 . O 7 ;  To = 4.5'183; s = 5.'12; CL = 76'; a' = 

Result: - P = 0.02671 ; rn = 0.75760; X = 2.9639. 

l 1). m. 

C. Wille. 

24'; ZL = 4.'1. C. Wille. 

hielination. 
1876. Aug. 19: -- 10.30 a. in. to 11.30 a. in. 

Needle KO. 1. C. Wille. 
B = 74" 2.'3. 

Same Day: - 5.0 p. 111. t o  6.0 11. in. Keedle 
KO. 2. H. Mohn. 

' H = 74" 2.'3. 

H. Eulohn. .4~tronomical Obaerrations, 1). 7. 
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5. Bodrr. 

(1 = 67" 17' 14" 3. r 14" 24' 51" E. Grcciiivich. 
Xcnr the shore; a little to tlir east of the most easterly 

1877. Aug. 13 Professor Xohn  observed altitudes 

11 1; 
5. Bod0. 

y = 67" 17' 14" ?" = 14" 24' 51'' E. Greenwicli. 
I Xsrlieden af Stranden, noget prstenfor den ostligste 

1877. August 13 obserrerede Prof'. 
samtidig med at  jeg tog de inagnetislre of the sun. wliilst I took inapetic observations'. By direct 
Ted  de fprrste fandtes iuiniddelbart Standen computation from the altitudes. he deteriniiied the error 
Frodsham for Stedets sande Tid (U'). of the Frodsliani chronometer 011 apparent local time (U'). 

1 

Landgangsbrygge. 

~ 

Delr1inatio)i. Declincctiou. 
1877. August 13. ; 

6. Tromss. 

cr = 69" 39.'1 3. = 18" 59.'3 E. Greenwich. 
On the beach, a few liundrod paces north of the 

landing-pier at Storstennes, on the cast side of Troms0 
i 
I 
I Sound. 

Cb 

0 

N. 1' 

Hori~or~tnl-ltiterisitet. 
1877. Bug. 13. 

S\.ingiiiiigs-Observation. K1. 12.10 Min. til t2.23 

to = 77."6; To = 4.'027.3; s = 3.V; a = 76'; a' = 

Afbprjnings-Observation. K1. 4.30 Min. til 5.30 Min. Eft. 
to '= 72."7; U, = 32" 46' 20"; u,' = '14" 6' 35". 

Min. Eft. 

25'; ZL = 3.'4. C. Wille. 

C .  Wille. 
Resultat: P = 0.02445; 111 = 0.74020; X = 2.7834. 

1877. August 13. Kl. 9.45 Nin. til 11.10 Min. 
Inklination. 

Forni. I a a l  No. 1. C. Wille. 
H = 75" 21.'4 

Horizorital Iliteu.sity. 
1877. Bug. 13. 

Observation of 1-ibration: - 12.10 p. 111. to 12.63 

to = 77."6; T,, = 4.9275; s = 3.'4; cr 76,; a' = 

Observation of Deflectioii: - 4.30 p. 111. to 5.30 p. in. 
t,> = 7%."7; 21 = 32' 46' 20"; u,' 14" 6' 35". 

Result: - P = 0.U2445; 11% = 0.740'20; X = 2.7854. 

1877. August 13: 9.45 a. ni. to 11.10 a. in. Needle 
No. 1 C:. Wille. 

p. 111. 

26'; u = 3.'& C. Wille. 

C. IVille. 

Inclinatiori. 

I )  = 750 21,'4. 

* 6. Tromsrr. 

cp = 69" 39.'1 3, = 18" .i9.'3 E. Greenwich. 
Ved Stranden, noglc hundrccle Skridt nordenfor Bryggen 

vecl Storstennes, paa Mstsiden sf Troms0-Sundet. 

Bredde og L m g d e  efter de norske Kystkarter. Kro- 
metrets, F~odsIiains, Stand for Stedets Tid er bereghet 
efter dets Stand for Greenwich Tid og Kartets Langde. 
. . . . . . . . . !I 
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Deklination. Declination. 
1877. Juli (July) 11. 

~ ~ 

Ch. 0 1  6Ib 24'1~ 4.'0 29" 56.'5 
s 10 26 3 6 . 0  32 2 8 . 0  

U. + 
M. T. 

6 h  2 7 "  0 . ~ 2 5  
29 3 2 . 0  

6 28 16!1 
2 2  5 6 . 0  

E .  

t 

a 
0 

N. P. 

6 51 1 2 .  I 

0 5 1 4 . 5  - 
_ _  . 

6 45 5 7 . 6  

N 71'  30.'9 W 
1 9 9  2 . 2  

270 3 3 . 1  
- - . .. . 

Horizo?ztal-Meizsitet. 
1877. Juli 11. 

Sringnings-Observation. Kl. 4.2 Blin. ti14 16 Min. Eft. 
to = 56."4; To = 5.9459; s = 3.'4; a = 74'; a' = 

Af%0jnings-Observation. K1. 5.35 Min. til 6.13 Min. 
21'; u = 5.7. 

Eftm. 

C. Wille. 

C. Wille. 

to = %.'6; U, = 35" 0' 35"; 26,' = 14".59' '37."5. 

&ultat: P = 0.02142; m = 0.74260; X = 2.6365. 

1877. Juli 11. K1. 11.40 Min. Form. til 12.45 Min. 
Inkli?UltiOll. 

Eft. Naal No. 1. C. Wille. 
H = 76" 21.'85. 

Magnet I 80" 1 0 . ~ 2 5  
- I1 80  2 0 . 5  

80 1 5 . 4  

Magnet 260' 15.'4 - 180" 
N.  P. 2 7 0  33. I 

Decl. I O  1 7 . 7  W. 
- -. _. . - 

Hm'zontal lidensity. 
1877. July 11. 

Observation of Vibration: - 4.2 p. m. to 4.16 p. in. 
to = 66.O4; To 5.'0459; s = 3.'4; a = 74'; a'= 21'; 

Observation of Deflection: - 5.35 p. m. 6.13 p. 111. 

76 = 5.7. C. Wille. 

to = 56'6; Z6, = 35" 0' 35"; u,' = 14" 69' 37."5. 

Result: - P = 0.02142; qn ~ 0 . 7 4 2 6 0 ;  X=2.6365 

1877. July 11: - 11.40 a. m. to 12.46 p. m. 

C. Wille. 

Inclindion. 

. Needle No. 1. C. Wille. 
H 76" 21.'86. 

7. Hammerfest. 

y = 70" 40' 11" 3, z 23" 40' 26'' E. Greenwich. 
Paa  Fuglenes: i Nzrheden sf Meridiaiistprtten. Tids- 

bestemmelse ved Solh~jder  af Prof. Moliii den 9de og lode 
Juli 1875. 

Dekliization. 
Jul i  9 om Eftermiddagen besteinte vi Azimut. 

af Kirkespiret. Observationsuhr Lommekronometer, hvis 
Korrektion til Stedets sande Tid var fundeii = + blm 20.'4. 

1878. 

Den lode Juli Kl .  12.35 Min. Eft., brstemte jeg 
Deklinationen. 

7. hammerfest. 

y = 70" 40' 11" I, = 83" 40' 26" E. Greenwich. 
I/ 

. At Fuglenes, near by the arc of meridian terminus 
column. Error of clironometer found from altitudes of the 
sun, taken by Professor Blolin on the 9th and 10th of 
July,  1878. 

Declination. 
1878. .July 9, in the afternoon, we determined the 

azimuth of the church spire, observing with the pocket- 
chronometer, for which the error on local apparent time 
vas found to be + 51" 26.'4. 

On the 10th of July, 12 35 p. m ,  I determined the 
declination. 

H. Mohn. Astr, Oh. Side 12-14. 11 . ' H. Mohn. Astronomical Observatione, p. 12-14, 
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0. 229" 9' Io . fo  
0 18 41.5 19" 27.0 

229" 9.t5 j nIagnet. Mire. ( B h k )  

19 4. 25 I I 80" 4.'0 48" 5 1 . ~ 5  

N. P. 
0. 
A. 

Hwizontal-Int twdet. 
S\Tin~ings-Observation. 1878. Juli 9. K1. 5.40 

to = 55.07; To = 5:OGGd; s = 7.'0; a = 76'; a' = 

Afb0jnings-Observation. 1878. Juli 10. Kl. 12.45 

to = 64."9; U, = 37" 22' 9"; u,' = 15" 54' 10". 

Resultat: P = 9.01896; KU = 0.7627;' X = 2.5484. 
Inklination. * 

1878. Juli 10. K1. 10.45 Min. til 11.55. Min. Form. 

Min. til 5.52 Min. Eft. 

19'; u = 2.'49. 

Min. til 1.30 Mip. Eft. 

C. Wille. 

c. WdlO. 

Naal No. 1. C. Wille. 
H = 76" 54.'25. 

8. V a r d ~ .  

cp = 70" 22' 24" I = 31" 7' 51" E. Greenwich. 
Paa Fssstningen Vardahus's Glacis, 170 Meter Nord 

for Frestningens Midtpunkt. 
Hm*zontal-Intensitet. 

Svingnings-Observation. 1878. Juni 26. K1. 1.4 

to = 50."4; To = 5,'c)418; s = 8'0; a = 72'; a' = 

Afbojnings-Observation. 1878. Juni. 26. K1. 5.10 

to = 47,"s.; U, = 37" 11' 12"; u,' = 16" 48' 30". 

Min. til 1.13 Min. Eft. 

28'; u = 4.'08. 

Min til 6.5 Min. Eft. 

C. Wille. 

C: Wille. 

Resultat: P = 0.02259; m = 0.7616 X = 2.5737. 

1878. Juni 26. K1. 10.40 Min. til 11.37 Min. 
Inklinatiolz. 

Form. Kaal No. 1. C. Wille. 
8 = 76" 52.'4. 

Magneton var i 1878 opmagnetiseret. 

Horizontal Intensity.' 
Observation of Vibration. 1875. July 9 :  - 5.40 

to = 55."7; To = 5.'0660; s = 7.'0; a = 76'; a' = 

Observation of Deflection. 1878. July 10: - 12.45 

to = 64.9; U, = 37" 22' 9"; u,' = 1 3  54' 10". 

p. m. to 5.52 11. m. 

19'; u = 2.'49. C.'Wille. 

p. m. to 1.30 p.. m. 

C. Wille. 
Result: - P = 0.01866; KU =0.7627.;' X = 2.5484. 

62clinatio?2. 
1878. July 10: - 10.45 a. m. to 11.55 a. m. 

Needle No. 1. C. Wille. 
H = 76" 54.'25. 

8. V a r d ~ .  

9 = 70" 22' 24" il = 31" 7' 51" E. Greenwich. 
The glacis of T'ardnhus, 170 metres north of the 

II 

centre of the fortress. 
Horizontal Intensity. 

Observation of Vibration. ,1878. June 26: - 1.4 

to = 50."4; To =' 5.'0418; s = 8.'0; a = 72'; a' = 

. Observation of Deflection. 1878. June 26: - 5.10 

to = 4'i."8; U, = 3'7" 11' 12"; u,' = 15" 48' 30". 

p. m. t o  1.13 p. 111.' 

28'; u = 4.'08. 

p, m. to 6.5 1). ni. 

C. Wille. 

C. Wjlle. 

Resr~lt: - P = 0.02859; 112 = 0.7616; X = 2.5737. 
' AlClinUtion. 

1878. June 26. 10.40 a. m. t o  11.37 a. IU. Needle 
NO. 1. C. ~ i i i e .  

H = 7G" 52.'4. 
-- - -  

1 ' The Mngnet hnd been re-magiietisod in 1878. 

Den norske ,NordliavseityeditIol~, C. Wille : Magnetiske Observrtioner. 3 
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de 

B, Observationer i Smn og deres Resultater, 

Ved Expeditionens [Tdrustning var det paatzenkt, at 
skulde gjeres fuldstsndige magnetiske Observationer 

ombord, naar man vitr i Seen. Hertil havdes fuldstsndigt 
Apparat i Admiralitets Standard-Kompasset og Fox-Cir- 
kelen. Med denne sidste foretog jeg i 1876, under Skibets 
Udrusfning, paa Rergens Observatorium de nedvendige Af- 

'vejninger. Under Expeditionens Ophold i Huse fra den 
lode til 19de Juni  samme Aar gjordes alle de fornprdne 
Basis-Observationer. De magnetiske Elementers Stprrrelse 
bestemtes, som oienfor vist, i Land ved absolute Maalinger. 
Deviationen bestemtes saavel for Styre-Kompasset som for 
Fox-Cirkelens Plads og med Fox-Cirkelen maaltes Inkli- 
nation og Intensit$, under forskjellige anlag& Kurser, idet 
Skibet blev svunget ved Hjoelp af Trosser. Der toges 
Svingnings-Observationer til Bestemmelse af Coefficienterne 
p og A. 

Ved Beiegningen af de pled Fox-Cirkelen ombord 
maalte Inklinationer og Intensiteter, fandt Prof. Mohn, at 
disse ikke kunde bringes til indbyrdes Harmoni, med mindre 
Indexfejlen for Fox-Cirkelens Kaal sattes hele 19 Minuter 
starre,. end den fandtes .af de Observationer, der var gjorte 
i Land' paa samme Sted og til s a m e  Tid med Fox-Cirke- 
len og med Inklinatoriet. 

Da vi den 22de Juni  1876 i meget roligt Vejr og 
rolig S0 forsogte Observationer med Fox-Cirkelen, viste det 
sig, at Skibet, vel nzermest paa Grund af det langsomt 
virkende Styreapparat,' ikke kunde holdes paa Kurs med 
den Stehed, som udfordredes til at Observationerne kunde 
gjeres med nogenlunde Nejagtighed, ligesom Skibets verti- 
kale Bevagelser uagtet den rolige S0 viste sig yderst hin- 
drende i samme Retning. Beregningen af Observationerne 
gav ogsaa et  utilfredsstillende Resultat. Kun en Gang 

. senere forsegtes, nemlig under Sejladsen ind til .Thorshavn, 
Observationer med Fox-Cirkelen. Dit  yderst urolige Vejr, 
som Expeditionen havde i 1876, forbed alle videre Forsprg 
i dette Bar. 

I 1877 hindrede'skvel Vejret, som den Omstsendig- 
hed, at jeg maa%te gaa fraHuse til Bergen for at faa ind- 
sat ny Mellemaxel i Maskinen, mig i at foretage Basis- 
Observationer. I 1878 vm Expeditionen under Rejserne 
saa ganske optagen af andre mere nerdvendige Gjprremaal, 
at der ikke levnedes Tid til at tage andre magnetiske Ob- 
servationer ombord end til Bestemmelse af Misvisningen. 

Saaledes forenede sig Skibets magnetiske Konstitution, 
om jeg saa maa kalde det, dets langsomtvirkende Styre- 
appqat ,  dets Letbevsgelighed og ringe Bredde, uroligt 
Vejr, Reparation af Maskinen og Hensynet til ExpFditio- 
nens Eovedarbejder, Lodninger, Temperaturmaalinger og 
Skrabninger, til absolute Hindringer mod Fox-Cirkelens 

C. Wille. Apparaterne og deres Brug. Side 4. 

B, Observations at Sea, and4heir Results. 

The Scheme of Work approved for the Expedition 
included complete series of magnetic observations at se&, 
for which we had the Admiralty standard compass and the 
Fox circle. With the latter instrument, I undertook in 
1876, a t  the Bergen Observatory, whilst the 'ship was 
fitting out, the necessary weighings. During the stay of 
the Expedition at  Huse, from the 10th to the 19th of June, 
same year, were taken all necessary base-observations. The 
deviation was determined alike for the steering-compass and 
the position of the Fox circle, and inclination and intensity 
were observed with the Fox circle on different coU;ses, the ship 
being swung the while by means of hawsers. Observations 
of vibration .were taken to determine the coefficients p and 12.' 

In his computations of inclination and intensity ob- 
served on board with the Fox circle, Professor Mohn could 
not, he found, attain satisfactory agreement for the respec- 
tive results unless the index-error for the needle of the 
Fox circle were put as much as 19 minutes greater ' than 
the error found from the observations taken on shore in 
the same place and at the same time with'the Fox circle 
and withathe dip circle. 

On taking a few preliminary observations with the Fox 
circle, June 22nd 1876, in very fine weather and a calm 
sea, it .was found impossible, chiefly no doubt owing to the 
tardy action of the steering-apparatus,' t o .  keep the. ship 
sufficiently steady on her course for observing with com- 
parative accuracy; moreover, the vertical motion of the 
vessel, calm as was the sea, proved h serious obstacle to  
the attainment of anything like trustworthy determinations. 
The computed results, too, were not to b6 relied upon, 
Only once afterwards, viz. when nearing Thorshnvn, did 
we try to observe with the Fox circle; indeed the boister- 
ous iveather encountered by the Expedition throughaut the 
summer of 1876, precluded any further attempt on the 
first cruise. 

In  1877 I had no opportunity of taking base-obser- 
vations, both by reason of the weather and the discovery, 
on &riving a t  Huspr, of a defect in the engine-shaft, necessi- 
tating our immediate return to Bergen to get a new one 
put in. In  '1878 the prosecution of other and more im- 
portant exploratory work left no time for magnetic obser- 
vations save those required to determine declination. 

Thus, the ship's magnetic properties, so to speak, the 
slow action of her steering-apparatus, her great mobility 
and trifling breadth of beam. rough weather, time lost in 
repairing the engine, and regard to the main objects of 
the Expedition, viz. sounding, determinhg temperature. and 
dredging the bottom, - proved one with the other in- 

* 

I C. Wille. The Apparatus, and How Used, p. 4. 



Anvendelse i Spren. Betingelser for dens heldige Anven- 
delse er et bredt Fartraj, en let Styring, roligt Yejr og 
tilstrzkkelig Tid, samt fremfor alt en saadan Plads for In- 
strumentet, a t  de ined samrde t a p e  Bestemmelser af In- 
klination og Intensitet harinonerer. 

Det  el: saaledes kun Misrisnings-Observationerne, der 
have ledet til btugbare Resultater. 

Forend jeg gaar over til a t  beskrive den i S0en an- 
vendte Fremgangsmaade og give de beregnede Resultater, 
maa jeg fprrst omtale Resultaterne af de Observationer, som 
gjordes i Huspr til Besternmelse af Kompassets Doviation. 

Den 13de Juni 1876 svang jeg Skibot paa Huspr 
Havn for at bestemme Koinpassets Deviation. Svingningen 
udfsrtes ved Trosser, fastgjorte i Land. For hver anlagt 
Kurs (16 forskjollige Streger), p a  hvilke der observeredes, 
pejledes mod Kompasset Varden 11" Poldetind. Samtidig 
observerede paa Teltpladsen. i Land Prof. Mohn, paa giret 
Signal, Magnetometret til Besteminelse af den absolute 
Deklination. F r a  Teltpladsen var, son ovenfor Side El an- 
fort, Azimut af Vardon paa Poldetind N 48' 7.'5 E. Da  
Fartojet (Standard Kompasset ombord) under Svingningen 
laa ineget nzr i Vertikalplanet inollein Teltpladsen og 
Poldetind, blire? Aziinut af Poldetind for Standard-Kom- 
passot ombord X 48.O1 E. Poldetinds Afstand fra Huspr 
er 10 Kvartmil, saa at  en Forrykning lodret paa Sigte-. 
linen mellem begge Steder af O.nl  svarer til 32.4 Meter, 
en Afstand, der er meget stprrre elid Porrykiiingen af Koiu- 
passets Plsds under Svingningeu. 

Trzekkes Azimut af Poldetind - 48.O1 - '.fra Pej- 
lingeu af Poldetind, faar inan det sande Aziinut af Kom- 
pasnaaleiis Kordende eller don devierende Misvisning. Den 
fprlgende Tabel indeliolder Observationerne og de deraf be- 
regnede Vardier for devierende Misvisning. 

Klokkcslet. 

( H o u r . )  

____ 

1016 34" a. ni. 
10. 55 
1 1  58 
0 28 1). in. 

0 49 
' 5  

* I '29 
\ I 32 

I 5' 
4 '5 
4 32 
4 52 
'5 2 I 

5 40 
5 58 
6 '5 
6 45 

Aiilagt Kurs 
' paa St. Kompas. 

(Ship's Head 
bg S m l .  Compaar.) 

S 0.~2 E 
S 21 .6  E 
S 45.0 E 
S 67. 4 E 

E 
N 67.5  E . 
N 44.9 E 

N 22.7 w 
N 45.3 w 
N 67.5 IV . 
N 89 .7  w 
S 67.2 W 
s 45.3 .w 
S 22.8 IQ 
S 0.7 E 

.N 22. 5 E 
N 0.2 E 

superable obstacles to the use of the Fox circle at sea. 
The conditions for successful observation with the instru- 
ment are a vessel broad in the beam and easy to steer, 
calm weather and sufficient time, and above all such a 
position for the instrument as will admit of satisfactory 
agreement in its determinations of inclination and intensity. 

Hence, the only observations attended with trust- 
worthy. results, were those taken to find the declination. - 

Before proceeding to describe the mothod adopted at 
sea and give the computed results, I must first set forth 
the results of the observations taken at Huspr for deter- 
mining the deviation of the compass. 

On the 13th of June, 1876, I swung the ship in 
Husra harbour, by means of hawsers, to obtain. the devia- 
tion of the compass. For  every course by compass (16 
different points) on which I observed, the bearing of the 
Poldotind signal was taken with the compass, Professor 
Mohn, a t  a given signal, simultaneously observing the mag- 
netometer in the tent on shore, to determine the absolute 
declination. As previously stated, page 8, the azimuth of 
the Poldetind signal from the tent was N. 48' 7.5 E. 
Now. as the ship (standard coiqiass on board) lay when 
swinging very nearly in the vertical plano between the tent 
and Poldetind, the azimuth of' Poldetind for the standaxd 
compass on board .will be N. 48.O1 E. The distance of 
Poldetind from Huspr is 10 iniles; and hence a change in 
position of 0."1 perpendicular to the line of vision between 
both places, corresponds to 32.4 metres. a distance much 
greater than is that corresponding to the change in the 
position of the compass during the swinging of the ship. 

If the azimuth of Poldetind- 48.O1 - be subtracted 
from the bearing of Poldetind, we get the true azimuth of 
tho north end of the compass-needle, or the deviating 
variation. I n  the following Table are given the observa- 
tions, and the values coinputed from them, for deviating 
variation, 

Pejling 
.af Poldctind. 

(Bearing 
o/ Poldetind.) 

' N 66.Oo E 
75. I 

. 82.3 
85. 4 
85. o 
82. 7 

. 77.7 
72' 5 
67. o ' 

61. 5 
56 .  3 
51.  9 
48. 6 
48. 3 

, 5 0 . 5  
5 7 -  I 
66. o 

Deviereiide 
Misvisiiing. 

(Deviating 
Va+ialiw.) 

N 17.'9 w 
27. o 
34. 2 
37. '3 
36.9 
34. 6 
29. 6 

. 24.4 
'8. 9 
13. 4 
8. 2 
3. 8 

. 0. 5 

.2. 4 
9 -  0 

1 7 .  9 

0. 2 
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N 1 8 . ~ 8  W E  
NIoOE 2 1 . 3  

Tallene i den sidste Rubrik, den devierende Misvis- 
ning, afsattes som Ordinater paa Rudepapir, med Tallene 
i den anden Rubrik, anlagt Kurs paa Standard-Kompas, 
som Argument. Paa g r d s k  Vej droges mellem de afsatte 
Punkter den sandsynligste Kurve, og af denne Kurve ud- 
toges fdgende Vsrdier: C = Anlagt Kurs efter St. Kom- 
passet. D = Devierende Misvisning 

37.OO w's I 17.08 w/w 0 . ~ 4  W 
S 8 0 ° E  3 7 . 4  1s IOOW i 3 . 8  N 8 0 ° W  * 1 . 6  

' The,  figures in the last column, the deviating varia- 
tion, were set down as ordinates on ruled paper, with the 
figures in the second column as abscissa A free hand 
curve was then drawn as 'nearly as possible through all 
the marked points, and from this curve were deduced the 
following values (C signifies "course by compass;" D, "de- 
viating variation") : - 

c D l  I C  D I C  D 

2 0  2 3 . 8  I 70 3 7 . 3  I 

5 0  3 0 . 8  , 33. 0 

30 26. I j 60 3 6 . 6  
40 28. 4 5 0  35. 2 

60 30. o 
7 0  26. 5 
80 2 2 .  I 

Medium af de deviwende Misvisninger i denne Tabel er 

18.OG8 West. 

If0lge Side 7 var Middel-Misvisningen paa Teltpladsen 
paa samme Tid 18' 14.'7 = 18O.24. 

Paa Skjsret ostenfor Hamen fandt Prof. Mohn (Side 
11) den 16de Juni Misvisningen om Formiddagen = 19' 
0', om Eftermiddagen 1 8 O  2', i Middel 18' 31' = 18O.52. 
Da Fartojet under Svingningen laa mellem Teltpladsen og 
Skjsret, turde det vs re  rigtigst at saette Misvisningen paa 
Skibets Plnds lig 

18.'38 West. 

Dette Tal er kun 0.O30 mindre end Middeltalld af 
de devierende Misvisningw ombwcl. Dei si&e giver sau- 
lecles den sade M i s h i i a g  9 n e d  en N@j@ighed af mind& 
en halv Grad. Efter dette Princip udfsrtes Misvisnings- 
bestemmelserne i S0en. 'Til Bedsmmelse 'af Skibets mag- 
netiske Forhold hidsaettes de beregnode Vardier for Kon- 
stanterne i Deviations-Formelen, 

2 0  

30 
40 
5 0  
60 
7 0  
80  

IO. 0 
6 6 .  
3. 8 
I .  6 
0. 6 
0. I 
0. 0 

70 3. 3 
60 . 5 . 2  
5 0  7 .  2 
40 9. 4 
30 1 1 .  8 
2 0  14. o 
I O  16. 5 

The mean of deviating variation in this Table is 

18.O68 W. 

As previously shown, page 11, the mean declination si- 
multaneously found at the tent was 18' 14.'7 = 18.O24. 

On the islet east of the harbour, Professor Mohn 
found the declination in the forenoon of the 16th of J u n e ,  
= 19' O', in the afternoon 18' 2', giving a mean of l8O 
31' = 18.O52. Now, as the vessel lay when swinging be- 
tween the tent and the islet, the aeclination for the ship's 
position may be put at 

' 18.O38 W. 

This value is only 0.O30 less than the mean !of the 
deviating variations observed on board. Hence, this 'mean 
gives the ' t m  variation within half a degree. On thiskrin- 
ciple was determined the. variation at sea. To show the 
magnetic influence of the vessel, the computed values of 
the constants in the deviation formula are hero given. - 

A = 0.OO; B = -- 18.O47 ; C = - 0.O45; D = + 2.'47 ; E = + O."28. 

Deviationen' er 0 for anlagt Kurs Nord og Syd, 
Maximum, 18.05, for Ost og West. 

Misvisnings-Bestemrselserne i Spren udf~r tes  paa f0l- 
gende M a d e .  Skibet blev, i roligtVejr og under Solskin, 
ved Maskine og Ror bra@ til at ligge an forskjellige, i 
Regelen 16, Kurser, saa jevnt som muligt fordelte over 
hele Horizonten. For  hver af disse anlagte Kurser bestem- 
tes Vinlrelen mellem Diametralplanet og Solehs Vertikal- 

!he  deviation is 0 with the ship's' head due north or 
south, its maximum with the ship's head due east or west 
being 18.O5. . 

The determinations of declination at sea were per- 
formed as follows: - I n  calm, bright weather the ship's 
head was brought upon different points of the compass, as 
a rule 16, as regularly distributed round the circumference 
as possible. For  each of these'points was determined the 
angle between .the midship line and the vertical circle of 
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cirkel. Dette gjordes en enkelt Gang (i 1877) ved Hjzlp 
af Kompassets Pejlapparat, men i Regelen (i 1878) paa 
nedenfor beskrevne Maade. 

Da enhver Pujlings Xojagtighed vzsentligst beror paa, 
at Kompasnaalen er i Ro og rigtig indstillet i den devie- 
rende xnagnotiske Meridian, og da Xaalen let kan bringes 
i Svingninger ved Manipulationen af Pejlapparatet, naar 
dette er anbr&t direkte paa Kompasdamen, anvendtes til 
Pejlinger Wille's Azimuth Pejlskive, et Instrument, soin jeg 
konstruerede i 1869 og som siden har v a m t  reglementeret 
i den norske Marine. Iqstrumentet er fremstillet i hos- 
staaende Figur, og vi1 lettelig forstaaes af Tegningen. 

the suii. On one occasion (1877) this was done by means 
of the sight vanes on the standard compass, but subse- 
quently without exception in the manner described below. 

As the accuracy of every bearing is mainly dependent 
upon the compass-needle being steady, and parallel to the 
deviating magnetic meridian, and as the needle will be 
easily caused to vibrate when manipulating the bearing 
apparatus. if the latter be fixed direct to  the compass-box, 
- all bearings were taken with Wille's .Azimuth 1)umb- 
card, an instrument derisod by the author in 1869, and 
which has since been officially adopted for the Norwegian 
Navy. The instrument is represented in the Figure. 

Paa  Grund af Bevageligheden om Tapperno b og c 141 
Kuglen d ,  der er af Bly, altid holde Tappen a vertikal, og 
Ringen f, der med sit Centerstykke k m  drejes om den 
0vro Del af Tappen a, vi1 saaledes iniltage en horizontal 
Stilling og bibeholdo donno under Skibets Bevregelser. 
Bingen or inddelt i 360' og er tillige market med cle 8 
Hovedstreger N, NO, 0, SO 0. s. v. Til Overkant af 
Tappep a er fastskruot Tverstykkot 9, p a  hvilket. er '  an- 

The ball d, which is of lead, moving readily on the 
pivots b and c, will Altl\vays keep the pivot a perpen- 
dicular; and the ring f, which along with its .centre-piece 
can be made to revolve about the upper part of the pivot 
a, will accordingly take a horizontal position and keep it 
dusing ths motion of the vessel. The ring is divided into 
360 degrees, with separate marks for the 8 cardinalpoints, 
S..  XE.. E., SE., &c. To the upper edge of thepivotais  



22 

msrket  to diametralt sbaende Nulpunkter (Indexer). og 
Beslaget 12 skal vzre saaledes placeret, a t  naar Pejlskiven 

' nedszttes i dette med sine to  Tapper ii, saa skal Linjen 
mellem de to Nulstreger paa det faste Tverstykke g vsre  
parallel med Skibets Diametxkalplan. Om en tyndere Fort- 
ssttelse af Tappen a bevsger Sig Diopterlinealen k med 
sine Dioptere, og kan fzstes i en hvilkensomhelst Vinkel 
med g ved Hjs ip  af Skruen 1. 

Pejlingen foregik altsaa saaledes : E n  Observator pas- 
sede Styringen og d z s t e  n~jagt ig  anlagt Kurs i Observa- 
tions0jeblikket1 en anden harde Kronometret og Notice- 
bogen, og en tredie stod ved Pejlskiven. Naar Skibet gik 
s t ~ t ,  uden Giringer, og Kompasnaalen Tar i Ro, pejltes 
Solen enten direkte eller, naar den var hojere paaHimlen, 
ved Hja lp  af Skyggen af den vertikale Traad og Diameter- 
stregen paa Linealen lc. Naar disse var nojag4ig overet, 
raabtes *<NU !*' og Kronometrets Visende noterede?; derefter 
opgaves anlagt Kurs, der ligeledes noteredes, og Ringen f 
drejedes saaledes, a t  den samme Kursstreg kom overet med 
Nulpunktet paa g. Inddelingen paa Ringen havde da n0j- 
agtig samme Stilling til Diametralplanet som Inddelingen 
paa Kompasrosen havde i det ajeblik, da der bled raabt 
L'NU'', hvorpaa Pejlingen aflsstes paa Ringen i Aabningen 
og ligeud for Diameterstregen paaLinealen lr, som om den 
var aflsst direkte paa Kompasrosen. Dersom Linealen lc 
under en forlig eller agterlig Pejling dskker Nulstregen, 
benyttes de to Hjelpestreger, der er anbragte e t  vist Antal 
Grader til 'Siden af den egentlige Nulstreg. 

Kronometrets Stand for sand Tid ombord bestemtes 
enten efter dets Stand for Greenwich Tid og Skibets be- 
regnede Langde eller, naar Dagstiden var gunstig, det er 
Solen ikke for. n s r  Meridianen, ved at tage nogle Solhojder 

. og deraf beregne Solens Timevinkel. 

Af den saaledes fundne Ulirkorrektion, den efter 
Kronometret noterede Tid, Bredden og Solens Deldination 
beregnedes Solens Azimu't. Forskjellen mellem Solens 
sande Aziinut og Pejlingen af Solen gav de til de forskjel- 
lige anlagte Kurser starende Vaerdier for den devierende 
Misvisning. Efter den orenbeskrevne grafiske Methode be: 
stemtes derpaa Middeltallet af de aekvidstante Vserdier for 
denne, hvilket antoges som den sande Misvisning. 

De  f0,lgende Tabeller indeholder Observationerne og 
t = Klokkeslettet efter'sand de deraf udledede Resukater. 

Soltid, S Pejling af Solen, a Solens Azimut. 

screwed a cross-piece, g, marked with two diametrically 
opposite zero-points (indices), and the frame h must be so 
placed that, on inserting into i t  the dumb-card with its 
two pivots ii, the line between the two zero-points on the 
fixed cross-piece g will be parallel to the middle fore and aft line 
of the ship. On a thinner continuation of the pivot a moves 
a cross-piece, k, with sight-vanes, which admits of being 
6xed a t  any. required angle with g by means of the screw I .  

The bearings were taken accordingly as follows: - 
One observer looked to the steering, and read off the exact 
compass course a t  the moment of observation, another had 
charge of the chronometer and noted the time, and a third 
observed the azimuth dumb-card. Now, when the ship kept 
steady on her course without yawing, and with the com- 
pass-needle at rest, the bearing of the sun was taken either 
direct or, for greater altitudes, by the shadow of the ver- 
tical wire and the diameter-line on the cross-piece IC. The 
moment the shadow of the thread and the line were exactly 
coincident, observer No. 3 called out to his colleague with 
the chronometer, who. noted and entered the time, after 
which the direction of the ship's head by the compass mas 
given, and entered in the note-book, the ring j being then 
moved in such manner that the division corresponding to 
the direction of the ship's head by compass was made coin- 
cident with the zero-point 'on the cross-piece .9. Eence, 
the division-lines on the ring had precisely the same posi- 
tion relative to the midship line as the division-lines on the 
compass-card ht the moment observerbo 3 called out, and 
the bearing was then read off through the open.space in 
the centrepiece k,  the extremities of the diameter-line being 
the index, exactly as though it had been read off direct 
from the compass-card. Should the piece k when taking 
a bearing in or near the direction of the fore and aft 
midship line cover the zero-point, recourse is in that case 
had to the two lines drawn a certain number of degrees 
from the true zero-point, one on either side, 

The error of the chronometer on apparent time on 
board was found either from its error on Greenwich time 
and the ship's computed longitude, or, at a favourable hour 
.of the day, i. e. with the sun not too near the mesidian, 
by taking a'few solar altitudes and .computing the hour- 
angle of the.sun. 

From the error of the chronometer thus determined, 
the ,observed chronometer-time, the latitude, and the sun's 
declination, was computed the azimuth of the sun. The 
difference between the true azimuth and the bearing of tlie 
sun gave the values for deviating variation corresponding 
to the different compass coui*ses. By the diagramatic 
method described above \vas found the mean of the equi- 
distant values for the deviating variatioq which wo assumed 
to be the true declination. 

I n  the following Tables are set forth theobservations 
and their computed results: t signifies apparent time; 8, 
bearing of sun; a, azimuth of sun. 



N O .  

w s  

I 
'2 

3 

4 

5 

6 

7 

8 

9 

I O  

I 1  

I 2  

I3 

I4 

15 

16 

' 10.~5  W 
1 . 3  w 

s IO" w 5.8' 
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I. Vestfjorden. (The West f i o r d ) .  1877. .August io. 
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92.6 

91.6 
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' .90.7 

9Q* 1 
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84.3 

I 
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I 

N 710 40' w I 
7 '  2 0  

7 7  30 
86 3 0  I 
8 6 .  I O  

I 
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I 

84 30. 

76 0 

76 40 

79 ' 0  . 

1 7 7  5 
81 2 0  

81 40 

84 2 0  

76 20 

68 40 

61 30 

55 30 

51 . I O  

I 76 0 

I 61 40 

I 
i 

29.Oo W 
29. I' 
2 1 .  I 
11.0 
11. I 
I O .  I 

0. 5 
0. I TV 

6 9 E  

 IO.,^ 

IO. 6 

7. 1 
0 6. 9 

2 .  o E 
4. 6 W 
5 .2  

11. 8 

18. 2 

24. 4 

29. 6 

33.0 w 

A = 0.~0; B = - 21."92; C = - 0.025; D = + 2.050; E = + 0.~62. 

For this and all subsequent determinations, the fore- 
most, port davit was swung out, excepting at Husg, where li . it waS swunb in. 

Ved denne og alle de fprlgende Bestemmelser var den 
forreste Jollebom om Bagbord svunget ud; i Husg var den 
svunget indover. 

N 11.~6 w 
N 10' E 14. 7 

2 0  . 17.6 
30 2 0 .  5 
40 23. I 

5 0  2 5 .  7 
60 28. 2 

7 0  30. 3 
80 32; o 

E '33.OI 
S 80" E 33.6 

7 0  33. 4 
60 32. 4 
50 30. 3 
40 27. 5 
30 24. o 

I O  15. 4 
2 0  2 0 . 0  

w 10.~5  E 
N 80" w 9. 3 

7 0  7.6 
60 5. 4 
50 2..9 
40 0.2 E ' 

2 0  5. 4 - I O  8. 3. 

. j o *  ' 2 ' 5  w 

Middel af D =' Misvisning = 11."2 W. Mean of D = variation = 11."2 W. 



2. '  Bergen. Byfjorden. (Bergen. The Byfjord.) 1878. Juni 14. 

'cp = 60" 23.'9 N.  L = 5" 54"O E. Greenwich. 
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7 7 .  5 52. o 

i I 
2 1 s 79. 1v- 

I 

N 88. E 57 2 0  I 78.6 43. 0 
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35.6 
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17.~6 W 

2 2 .  5 
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26. 9 
29. o 
31. I 
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20. I 
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E ' 36."0 W 
S 80" E 36.7 

60' 36. o 
50 34. 7 
40 32. 4 
30 29. 4 
2 0  2 5 .  8 

70 36. 7 

I O  22.  0 

Middel af D = Misrisning = 18.02 TV. 

C D I C  D 

S 18.O2 w ! w 1.OO w 
2 0  IO.  9 I 70 3% 3 
30 7 . 7  I 60 4. 8 

s I O  w 14.5 1 N 80" W 2 . 0  

40 . 5.0 50 6. 6 
5 0  3 . 0  I , 40 8. 6 

7 0  0. 8 I 2 0  13. o 
0 . 6  I O  15. 2 

60 1 . 7  . 30 IO.  7 

' .  86 

Mean of D = 1-ariation = 18.'2' W. 
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3. Sst-Finmarken. (East .fininark.) 1878. Juni (*June )  'as. 

rp = 70" 43.8 Iv. I = '300 ti.% E: Greenwicli. 

so. I '  G ! t I a S I .D I 
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8 63. 75 E j 2.3 12 i 76. 5 

75 .6  ?u' 88 .5  E I 2 7  7 : 
28 54 i 75. 2 
3 0 .  42 74. 8 

y 74.5. E j 
h 59. . 

N 43.25 E. 32 47 74. 4 i 
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A = + 0.~05;  B = - ~ 2 . ~ 2 2 ;  C = + , 0 . " 4 3 ;  D = + 
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.Middel.af D- = Rlisvisning = 0."2 E. Mean of D =, Variation = 0.02 E. 

4 
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5 0  20. 2 
60 22. 9 
7 0  25. I 
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NO. 

40 22.5 
30 19. 4 
2 0  .15.  6 
I O  11. 3 

I 
2 

3 
4 
5 
6 
7 
8 
9 

I O  
I 1  
I 2  

'3 
14 
'5 
16 
'7 
18 

4. Vest-Finmarken ( W i t  Xnmark). 1878, Juli (July) 1s. 

cp = 71" 7' N .  1 = 21° 11' .E. Greenwich. 
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A =, 0.~0; B = - 22.O17; C f + 0 . ~ 2 2 ;  D = + 2.O78; E = + 0 . ~ 0 5 .  
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Middel af D = Misvisning = , i . O G  W. 

C ' D  

3 .  . 6.O5 MI 
3 I O  W '  1 .3  W 

2 0  3. 6 E 
30 , . 8.2  
40 11. 8 
50 14- 4 
60 16. 3 
7 0  17.  o 
80 16. 9 

16 .~0  K . 
13. 2 

5.  9 
I .  9 E 
3. 8 17' . 

IO .  0 
18. 8 
24. 6 
27 .  5 

c *  D 

AT 16 .~3  E 
T 80 Mr 14.9  

7 0  13. o 
. 60 1 1 . 2  

8. 5 
6. o 

50 . 
40 . 
30 3. 5 
2 0  0. 7 E 
I O  2 .  I W' 
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5. Det 'norsb  Hav. ( T h e  ATorwegia?+ Sea.) 1878. Juli (Julg) 20. 

;I = 5. 13' E. Grecn\vicli. 'r = 7P 3' N. 
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Middel af D = Misvisning = 20."5 71'. Mean of D = Variation = 20."b lV. 

4 *  



6. Sydkap, Spidsbergen. (South Cape, Spdzbergen.), 18'78. August (August) 5. ' 

97 = 76" 27' K .  il = 17" 0' til 17" 10' E. Greenwich. 
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A = + 0.~02; 4 = '- 27.O67; C = + 0.~62; D + 2.'47; E = + 0.~49. 
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Middel af D = Misvisning '= I l . O . 1 .  W. Mean of D = Variation k 11.04 T I T .  
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7. 6rmlandshavet. (Die Qieenland Sea.) 1878. August 0 ,  

No. 
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A = - 0.~32;  B = - 28.'17; C = - 0'33; D = + 2.O30; E = - 0.~80. 
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Mea? o f ,  D = Variation = 25."9 iV. 



Oversigts-Tabei. ' (Synoptic Table.) 

Nordl. 
Station. 

Lsenpde 

Bergen 

Datum 

Huso 

I 
Klokkeslet 

Reykjavik 

- Juni 251 7 p. m. 

Namsos 

I 
0 . 2  E i 

I 

. -  

- Kristiania 
Bod0 - 

I 

- 
- 

Tromser . 
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Et, Mohii, Nogle Bidrag 
. t’il. de nordlige Laiides G e o p f i  

og -, Naturhistorie, 
sammenstillede efter Iagttagelser, 

gjorte paa den norske Nordhavs-Expedition 1876-78. 

Med (i fnrvetrykte Billeder og 0 Tr~esiiit 
samt 2 garter. 

Ved Xordhavs-Expeditionens Ophold i Ham eller 
under Kysten af de af det nordlige Atlanterhav i g  Is- 
havet beskyllede Lande og (der, sergte man, saavidt Lejlig- 
heden tillod det, at anstille forskjellige Slags Iagttagelser 
paa Land. Disse Iagttagelser og deres Hesultater h a  jeg, 
forsaavidt de antages at  indeliolde nye Oplysninger af In- 
teresse, sammenstillet i de fprlgende Blade. De  medfprlgende 
Billeder, der samtlige ere udferrte e€ter Originaltegninger, 
tagne paa Stedet, ville i mange Henseender give en langt 
fuldstsndigere Borestilling om Gjenstandene end den vidt- 
loftigste Beshivelse. 

1. Vestmanna-Berne. 

Fra Reden udenfor Havnon, hror “VBringen”, laa fra 
den 22de til den 2Gdo Juli 1876, ser man mod Nord 
%eim&0ens herjeste Fjeld, Heimalclettur, og mod Nordost 
Forbjerget Ysti7cZettur. Det er dette sidste, vi se paa Bil- 
ledet, til hvilket Mderen, Hr. Schiertz, har benyttet sin 
fortrinlige, paa Stodet tagno Farve-Skitse. De vulkanske 
Bergarters Forvitringsformer i dette fugtige Klima illustre- 
res udmerket vel paa dette Billede.’ Ystikletturs stejle 
Vdgge med sine smale Afsatser gj0r det til et Fugleberg, 
hvor den hvide fra Fuglene hidrerrende Farve smukt vexler 
med den naturlige brune, , og oventil ser man paa mindre 
og st@rre Partier den for Nordvest-Europas Olande ejen- 
dommelige saftige grernne Farve af Grzesset. Ked Klettens 

Den norake Nordhavsexpedition. H. N o h :  Qeografi. 

HI *Mohn, Coiitributmioiis to the 
Geography mid Naturh History 

of the Northern Regions of Eurape, 
derived from observations made on the Norwegian 

Nohh-Atlantio Expedition (1876-1878). 

With G Chromo-lithographs, 9 Wood Engravings, 
and 2 Maps. 

The time passed ,by the Norwegian Expedition on 
the coast of such continental tracts and islands as 
border upon the North-Atlantic and the Arctic Ocean, 
ivas devoted,. circumstances permitting, to  the prosecu- 
tion of exploratory work on shore. Those of the ob- 
servations, and their results, that are fraught, it is pre- 
sumed, with new and interestdng data, have been set forth in 
the following pages. The accompanying illustrations, nll of 
which are from sketches taken on the spot, will convey, in 
many respects, a much livelier impression of the1natura.l 
objects they represent than any mere verbal description, 
however graphic and precise. 

1. The Vestmanna Islands. 

From the roadstead, without the harbour, where the 
LTBriiigen” lay at anchor from the 22nd to the 26th of 
July 1876, is seen, looking north, Heima Island‘s loftiest 
summit, Hdmaklettur, and ‘north-east, Cape Tstiklettur. ‘It 
is the latter we have depicted in the plate, for the original 
of which Mr. Schiertz, artist to the Expedition, made good 
use of his admirable water-colour sketches, taken on the‘ 
spot. The rugged forms assumed in this humid climate by 
the disintegrated volcanic rocks are faithfully rendered. 
PStikl&ur, with its precipitous walls and long, narrow 
ledges, exhibits the salient features of a fowling-cliff, where 
the white colour characteristic of bird-haunts is picturesquely 
blent with the natural brown of the rock; and here and 

1 
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Fod sees en Hule i Havbrynet; den benaevnes KhAtshellir, 
og er e t  af de mange Vidnesbyrd om Havets Virkninger 
paa Kysterne, paa hvilke Faerprernes og Islands Klippe- 
strande ere saa rige. Taagen ligger .over Havet og stenger 
Udsigten til Island selv, me.d de store Jakler. 

Vende vi fra Ankerpladsen Blikket rundt, saa se vi 
mod Syd eller Sydvest den lille, men regelmassige, nu ud- 
slukte Vulkan Helgafell. Den 23de Juli 1.876 gjorde jeg, 
i Fprlge med Distriktslaegen, Thorsteinn Jonsson, en Tur 
til Toppen af Helgafell. Vejen g& fprrst over en udstrakt 
Lava-Mark, "hraun", der skraaner nedad fra Vulkanens 
Kegle. En af dem er 
sine 20 Meter lang og LO Meter. bred; ovenfra kommer 
man ned i den gjennem et lidetHu1, gjennem hvilket man 
kan hoppe ned paa Bunden. I en Hprjde af omtrent 124 
Meter over Havet ophprrte Lavamarken og aflprstes af den 
prverste Vulkan- eller Aske-Kegle. Denne bestaar af ud- 
kastede lsse Masser, tildels af s t m e  Dimensioner, som 
Lavablokke af indtil 1 Meters Laengde, men hovedsagelig 
af mindre, aflangt runde, rprdlige Slaggestene og endnu 
mindre, mprrke Smaasten pg Sand. 

Paa Toppen af Helgafell er der en kraterformetFor- 
dybning. Den stprrste Hprjde af Krater-Randen ligger mod 
Sydost, den laveste mod Nordvest. Forskjel' i Hprjde c. 
12 Meter. Kraterets Bund ligger igjen omtrent 12 Meter 
lavere end Randens laveste Parti. Keglens ydre Skraaning 
bar en Heldning af c. 350. Den er kortest paa Sydsiden, 
hvor de lprse Materialier ikke raekke sa& langt ned som paa 
Nordsiden, og fra hvilken Side derfor ogsaa Bestigningen 
er lettest. 

Eprjden af det Punkt, hvor Keglen raekker laengst ned 
paa Nordsiden og hvor Lavamarken begynder, samt Hprjden 
af den 'h~jeste  Ram paa Helgafells Krater er beregnet efter 
Observationer med Ahckoidbarometer. Dette> sammenligne- 
des med'observationerne ombord (der udfrartes hver Time), 
idet j eg  d ~ s t e  det ved H a d a d e n  fOr og efter OpsGgningen. 
Desuden anbragtes de ved Undersigelsen paa det meteoro- 
logiske Institut bestemte Correctioner for forskjellige H0j- 
der. Luftens Temperatur m d t e s  med Slyngethermometer., 
Ved Stranden v a r  den 0.02 til 0.03 hojere end ombord i 
uVOring~".  De til Normalbarometer og Normalthermo- 
meter reducerede observerede Vaerdier vaxe : 

I denne Lqva findes flere Huler. 

. 

there a t  the summit the eye rests refreshed upon grassy 
patches of the rich bright-green tint peculiar to the 
island herbage of north-western Europe. A t  the foot of 
the cliff we see a cave, called klettshellir; it is one of the 
striking proofs given by the sea of its action on coasts, of 
which so many are to be met with along the rocky shores 
of the Faroes and Iceland. A mist lies over the ocean, 
shutting out from view the main land of Iceland, with its 
great glaciers. 

Bearing south, or rather south-west, from the anchor- 
age, we have the small, but in form regular, and now ex- 
tinct volcano Helgafell. On the 23rd of June, 1876, I 
made an excursion to the top of this mountain, in com- 
pany with the surgeon of the district, Mr. Thorsteinn Jons- 
son. The way led at first over a broad expanse of lava, 
hraun, shelving down from the cone of the volcano. I n  
the lava are a number of caves. To one of these, measu- 
ring 60 feet in length by 30 in width, access is gained 
from above through a narrow' opening, down which you 
can leap to the bottom. The field of lava reaches about 
370 feet above the sea, as far as the upper cone of tbe 
volcano. This cone consists partly of loose ejected masses, . 
for instance blocks of lava measuring as much as 3 feet in 
length, but chiefly of reddish oval-shaped cinders, along 
with dark-coloured pebbles and sand. 

At the summit of Mount Helgafell there is a crater- 
like excavation. The height of the edge is greatest towards 
the south-east, least towards the north-west, the difference 
being about 40 feet. The bottom of the excavation lies 
about 40 feet beneath the lowest part of the edge. The 
outer slope of the cone inclines at an angle of circa 350, 
It is shortest on the south-side, where the loose debris do 
not extend so far down as on the north, and up the southern 
acclivity the ascent of the mountain is therefore "easiest. 

The altitude bf the lowest point to which the wall 
of the cone descends on the north side, viz. where the field 
of lava begins, as also of the loftiest ridge of the crater, 
was computed from observations with the aneroid barometer. 
The readings of the instrument at the level of the sea, 
which I noted before and after the ascent, were compared 
with the observations on board, taken every hour, and the 
corrections found at the Meteorological Institute for diffe- 
rent altkudes duly applied. The temperature of the atmo- 
sphere was taken with the sling thermometer. Along the 
shore it was from 0.02 to 0.03 higher than on board the 
(Teringen." The observed values reduced to  those of the 
standard barometer and standard thermometer, were as 
follows: - 

8 

1. Foden af Keglen (Foot of Cone) Kl. V h  6" p.m. Bar. reduc. 736.""7 Temp. 8.O5 C. 
L -  747. 9 - 9. 5 '  Hadaden (Secckvel) $1 n - 

Havfladen (Sea-level) n $9 - 

Resultat. Hprjde (Result. Hkght) - 124 Meter (Mdrts). 
2. Toppen af Helgafell (Swmmit of HelgafeU) Kl. 7h222111 p. m. - -  726. 35 * - 6. 7 

- -  747. 9 - 9. 4 
Resultat. Hojde (Resutt. Height) - 240.5 Meter (Metres). 
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2. Jan Mayen. 

Den 27de Juli 1877, omAftenen, kom vi, paa Vejen 
Tempe- 

raturen i Havets Overflade, der hele Dagen tidligere havde 
varet 8 O  og derover, gik hurtig ned til mellem 4; og ji 
og en Temperatur af 0” fandtes allerede i 17 Favnes Dyb. 
Uette vnr 15 geografiske Mil 0st for J an  Mayen. Den 
fralgende Nat og Formiddag dampede vi, under jevnlig Lod-. 
ning,. videre vestover og fandt Dybder paa 829, 968, 796, 
1060 og, Kl. 1 Eftm. den 28de, 654 Favno. Endnu viste 
J a n  Mayen sig ikke. Mod det kolde Vand havde Polm- 

.havets Taage indfundet sig og taget bort saavel Solen som 
a1 Udsigt til Land. ‘Imidlertid tydede, foruden Dybdens 
Aftagen, den stadig tiltagende Mmngde af Sofugl, navnlig 
Lunder, som saaes flyvende   stover, .part at Landet ikke 5 

kunde vsre  langt borte. Med Kursen fremdeles rb t  mod 
Vest dampedes fra Pladsen ifor ldet sidste Lodskud videre 
K1. 1.40 Min. Kl. 2 hmtes pludselig frarste Styrmands 
Raab “Jeg ser Isbraen forud”. Farten standsedes, Loddet 
kastedes og viste en Dybde af 144 Favne. I Horizonten, 
under den lavt liggende Taage, skimtedes en vsldig ned- 
overhsngende Isbra  mod den mrarke Fjeldvmg. Det  var 
Ostsiden af J a n  Mayen. Med Loddet j Bund ljleve vi lig- 
gende paa samme Plads et Par Timers Tid. Taagen lettede 
noget, og vi kunde so nordover til Ostkap og sydover til 
Sydostkap. Vi laa ligeudenfor deu .sydligste af Dstsidens 
fern store Isbrser  (Petersens Bra). Afstahden fra Land 
bestemtes, ved Ekkoet af et Kanonskud, (10.’4 Melleptid) 
til en liden Kvartmil (1750 Meter). 

. fra Tromsra til J a n  Mapen, ind i Polarstrrammen. 

Da Sogangen kom fra Nordnordost og der saaes Bran-  
dinger paa Stranden, besluttedes det at srage ‘en Ankerplads 
paa den anden Side af 0en. Vi tog da Loddet ind og dampede 
nordover. Vqjret holdt sig fremdeles taaget, og i det 0je- 
blik, vi vare naaede til tverd af Nordostkap, lagde Taagen 
sig saa tst over Eavet, at Landet og Horizonten blev taget 
ganske bort. Kursen sattes en Stund senere mod Vest, 
derpaa mod Syd og endeljg mod Sydost. Taagen holdt sig 
hele Tidbn over Havet og hindrede a1 Udsigt. Med korte 
Tidsmellemrum observeredes Havoverfladens Temperatur 
som et muligt Varsel \dm Is i Nsrheden. Vi fandt jevnlig 
over 30, og ikke lavere end 2.”3. Da vi Kl. 7 oin Aftenen 
efter Bestikket nsrmede os Mary Muss Bugten, begyndte 
vi a t  lodde, og fortsatte%ermed under Farten ind mod det 
usynlige Land, for paa denne Maade at find0 en Anker- 
plads, til Kl. 10. K1. 101/e begyndte imidlertid heldigvis 
Taagen at lprfte sig, saaat do nedre Dele d Landet bleve 
synlige. Vi kunde nu orientere os og vslge vor Anker- 
plads, og K1. 11 faldt Vprringens Anker i Mary Muss 
Bugten‘paa 20 Favne Vand, en god halv Kvrqrtmil f r a~  

. Stranden. 

2. Jan Mayen. 

In  the ‘evening of the 27th of July, 1877, on our 
passage from T r o m s ~  to J a n  Mayen, we entered the Polar 
current. The temperature a t  the surface of the sea, which 
throughout the day had not been lower than 80, sank 
rapidly to between 4“ and 5”, and 0” was registered at a 
depth of 17 fathoms, the position of the ship being then GO 
miles east of J a n  Mayen. During the night and the fore- 
noon of the following day we steamed on westward, sounding 
repeatedly, .and found the depth to be successively 829, 
968, 796, 1060, and, a t  1 11. m. on the 28th, 654 fathoms. 
Still, nothing was to be seen of J an  Mayen. With the 
frigid water had come the Arctic fog, shrouding both the 
sun and the land. *Meanwhile, divers species of sea-birds, 
more especially puffins, seen flying eastward in steadily 
increasing numbers, could not fail to announce, apart from 
the observed decrease in depth, our comparative proximity 
to the island. Steering due west as before, we steamed on 
from where the last sounding had been taken (1.40 p, m.), 
and at 2 p. m. we suddenly heard the first mate shout 
‘(Glacier ahead!” The ship’s way was immediately deadened, 
and on heaving the lead, the depth was found to be 144 fathoms. 
On the horizon, under the low-lying fog, could be descried 
against the dark mountain-wall a huge, beetling glacier. 
It was the eastern shore of Jan  Mayen. With the lqad 
at  the bottom, we remaiped in the same.spot for a couple 
.of ~ O U S S ,  when the fog began to clear a little, and looking 
northward, we could sight Cape East, southward, Cape 
South-East. The vessel lay right off the most southerly of 
the 5 large glaciers (Petersen’s glacier) on the east coast 
of J a n  Mayen. . The distance from land was determined 
by the echo of a cannon-shot (interval 10.’4), and f o n d  
to be something under a mile (5742 feet). 

The swe! coming from the north-north-east, and obser- 
ving the’ sea breaking on the shore. we determined to seek a 
sheltered anchorage on the other side of the island. The lead 
was accordingly hoisted in, and we steamed northward. The 
weather still continued thick; and just as the vessel bad 

.got abreast of Cape North-East, the fog became all at once 
so dense that nothing could be seen of the land and the , 
horizon. Shortly after, the course was set west, then 
eouth, and finally south-east. Meanwhile, there was no 
break in the fog, which still hung over the sea, excluding 
the prospect on every side. At brief intervals we noted 
tho temperature of the surface-water, as a possible indication 
of the proximity of .ice. This was generally found to be 
3’, and in no case under 2.“3. kt 7 p.m., as, aocording 
to our reckoning, we were approaching Mary Muss Bay, 
we heaved the lead; and continued sounding till 10 o’clock, 
as we bore down on the fog-shrouded coast to find anchorage 
for the ship. Fortunately, however, at half-past ten the dense 
mist began to rise, disclosing the lower parts of the land. 
We could now look about us and choose our anchorage; 
and at 11 o’clock the “Vplringe~” dropped her anchor in 
Mary Muss Bay, in 20 fathoms of water, a little more than 
half a mile from the shore. 

I *  



Den f~lgende Morgen var Havet aldeles roligt. Taa- 

Foran 

Ved 

Tho next borning the sea was quite calm, but a 
gen laa fremdeles over Landet, saant kun de lavere Dele 
vare synlige, til en H~jde  af 150 til 200 Ueter. 
os 1a:i det maleriske Eugleberg (Fig. l), livis bratte, iiiDrke 
Vrcgge niindede om Ystiklettur p a  Vestniannaprerne. 

thick fog: a t  tliQ height of 500--G00 feet, still bung over 
the island, only the lower range of coast being accordingly 
visible. I n  front towered the ‘:Fugleberg,” or fowling- 
cliff (Fig. l), which with its dark, precipitous rocks vividly 

Pig. 1. Fugleberget. - The Fugleberg, or Fowling-Cliff. 

Sidcn af Fugleberget, Imgere mod Syd, laa en flad Snnd- 
strand, tzt bestrtdet af Rzkved. Her  gik vi i Land udeii 
den ringeste Vanskeliglicd. Stranden bestod af sort Sand. 
Den storste Del ai‘ Rzkveden laa paa en fra Havbredden 
noget tilbagetrultket Slags Terrasse, hvis horizontalc Flade 
fandtcs 5 til G 3Ieter over Havets Nireay. Den mindre 
Del laa paa den foranliggende Skraaning mellem Terrassen 
og Stranden. Derfor ser det i Frastand fra SGen ud, som 
om Itzkveden laa opstablet i regelmzssige Lag paa Stranden. 

*‘Fugleberget” vistc sig a t  vzre - soln det sees af 
Figur 1 - 0stsiden af‘ et Krater, hvis vestligo Del er 
styrtet i Havet. Det  er bygget af Lag af Tuf, fast Lava, 
udkastctle Masser af Slakker og Aske. Pan den sprndre,Side 
af Alary Muss Bugten hzvedc sig, nEer Spren, et  iiiindre 
keglcformigt I i rs ter  (Krater Blytt), og indenfor dette, nrcr- 
mere 0cns Midte, et noget storre af samme Form (Krater 
Danielssm), livis Top nu ragedc 01) i Taagen, men son  

reminded us of Ystiklettur on the Vestinanna Islands. 
Stretching south of tlie Fugleberg, lay a flat sandy be;wli, 
bestrewn with driftwood. Here we landed, without the 
slightest difficulty. The beach was of black sand. Most 
of tlie driftwood lay on a terrace-like lodge, tlie levcl S U ~ ~ ~ C Q  

of which extended from 15 to 20 feet above the sea; tho 
remaining portion was scattered over tlie gentle slope be  tween 
the ledge and tho beach. Thus, from tho sea the dr iftwood 
appears a t  some distance to be piled along thc sliore . in 
regular layers. 

The ”Fugleberg” (see Fig. 1) was found to be, tho 
eastern sido of a crater whose west part had toppled down 
into the sea. It is built up of stratified tuff, compact 
lava, discharged masses of cinders, and ashes. On the south 
shore of Mary Muss Bay, in close proximity to tho sea, 
~ O S O  a snialler, conical-shaped crater (Blytt’s crater), and 
fartlier inland, towards the middle of the island, anotlicr 
of siinilar form, but somewhat larger (Daniclsscn’s cr:itcr), 
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en af de fdgendc Ilage saacs klart fra 0ens0stsido. Ved 
at stige op SXL Iiujt soil1 'I'aagcii tillod niiE (175 Meter), 
fiiidt jeg li egleii bestanende ?f luttcr h e ,  udkastede, nf- 
rundede rode Stene saint sort Askc. 

Vcd Opstigningen fra Xary Muss Bugten naaedc jcg, 
inellcni Fuglebcrget og de to n m n t e  Kratere, meget mart 
01) til Hojdcryggen af Gkn, der her er pna sit laveste og 
siiialeste. 
danncde her Bergarten. Ilcnne er, ifdge cii sencre Un- 
ders0gelse,1 i inegct ringe Grad, nzsten umerkelig. mag- 
netisk, medens en tztterc,  inorkcre Lava, med indesluttcde 
storre Krystaller af iiidtil flere .Alillinicters Gjenncmsnit og 
ai' baalt isk Udseende, der fhndtcs pa" flerc Steder, er 
tgdelig polar magnetisk. Det  lnvcste P:irti af denne Hojdc- 
ryg fandtes efter hlxiling nied Ancroidbaroiileter :it vrere 
66 Meter. Hojderyggen afluttcdes pan. dcn anden Side. 
mod' Sydost, af eii brat Styrtning. ~ n t l r r  (~ennc 1x1 c t  
utlstrakt lavt Porland, der danner den inclre Begrmclsning 
af den lange, ~ s t l i g e  Lagune. Mod 0st  sane9 fra Hojijden 

Fas t  lysgraa Lava, jcviilig blzret  i Overfladen,. 

its sulnniit shrouded in mist, of which ho\vever we got on 
one of the following days an oscellent view froin the eagt 
side of the island. On clniiibering up as far as t h e  fog 
~vould admit (570 fectj, I found tlie cone to be csclusirely 
composed of reddish, rou~~cled, ciiidery stones ejected from 
the crater, and ashes. 

Making tlie ascent froin Nary Muss Bay, I soon 
reached - between 1;uglcberg and the t\vo above-mentioned 
craters - the chief iiiountaiii ridge of tlie island, where 
its brcadtli and altitude ;ire least. Hcre, compact liglit- 
grcy lava, cellular at tlic surface, constitutes the outer 
stratum of 'rock. According to a subsequent esninination,l 
this substance is very slightly, nay well-nigh inapprcciably 
ningnetic, mhercas a dcnscr, darker-coloured lava con- 
taining large crystals, - sonic of which ineasure several 
niilliiiietres in diameter, - and of basaltic appearance, 
that  occurred in several localities, has ,z perceptible insgiwtic 
polarity. Tlic least elcvated section of tlie ridge was found, 
from observations with the aneroid baroinetcr, to reach 
an altitude of 217 feet. The ridge terniinatcs on tlic 
opposite siilc of the island. towards the south-east, iii a 
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den i Eavet udstikkende Halv0 “Bgoen” med sin “Kalv” 
(Fig. 2). Mod Sydost smes under Taagen J a n  Mayens 
Syd-Lands Ostkyst, med Lagunen og dens Vold, og de fiit 
staaende af Havet opragende Bergknauser ”Lodsbaaden” 
og det f ianere  UFyrtaarnet”. Hr. Schiertz’s Billede giver 
en udmerket Forestilling om dette Parti. Til Grund for 
samme ligger en Skitse @et fra Hojderyggen. Da Taagen, 
som naevnt. denne Dag dskkede Hojderne, ere disse til- 
fojede efter de fra Ankerpladsen paa Ostsiden et Par  Dage 

. senere tagne Skitser. 

Mod Nord kunde ingen fremtrsdende T r s k  i Land- 
skabet sees under Taageranden. Pas Tilbagevejen til Lan- 
dingspladsen fulgte jeg en liden .Bak mellem de to nsvnte 
Kratere i Syd for Mary Muss Bugten. Den forsvandt i 
Sandet forend den naaede Havet. Fra dette Punkt teg- 
nede jeg Skitsen til Fig. 1. der viser “Fugleberget” fra 
Siden, til Venstre af samme Havet. til Hgjre den vestlige 
Lagune. 

Samme Formiddag ,samlede Dr. Danielssen Planter 
paa Hojderyggen og paa Skraaningen af det storre Krater 
(Krater Danielssen) i Syd for Landingspladsen. E n  Polar- 
r s v ,  der blev opjagct paa Hojderyggen eller Ejdet, lblev 
skudt med Expressrifle af Lieutenant Petersen. 

Det  rolige Vejr vedvarede om Eftermiddagen, og nye 
Excursioner foretoges i Land. Fra Landingspladsen gik 
jeg forst over den indre og ydre Skraaning af Fuglebergets 
M a l d  mod Sydost, og derpaa ’tilvenstr’e i Dalen indenfor 
Fugleberget, indtil jeg naaede den vestlige Lagune. For  
a t  komme fra Lagunens sydlige Strand hen til den Tange, 
som skiller den fra Havet,”maatte jeg passere en Ur af 
tildels store kkarpkantede Lavablokke, der her danner Orer- 
fladen - af “Fuglebergets” mod Lagunen vendende. Fod. 
Lagunen har ferskt Vand. Den er saa dyb, at Bund ikke 
kunde sees paa e? kort Afstand fra Stranden. 

Tangen, som skiller Lagunen fra Havet, vw 200 
S k d t  (140 Meter) bred. Dens hpljeste Ryg laa, efter 
Maaling med Aneroidbarometer, 8 8. 9 Meter over Have@ 
Niveau: Lagunvandets- Niveau laa 5 A G Meter under 
Tangens Ryg, eller omtrent 3 Meter hojere end Havets 

* Niveau. Paa  Tangen Iaa megen Rskved og mange Hvirv- 
ler og Kjaever af Hval. Der fandt jeg ogsaa et  Elotholt, 
c. 10 Cm. langt;, 7 Cm. bredt, 2 Cm. tykt, a€ Bark. For- 
skjellige Stykker bredbladet Tang laa opskyllede paa Yder- 
kanten af samme Vold. Dennes Laengde ansloges til en 
Kvartmil og Lagunens Rredde til henimod det samme. 
Der saaes b k v e d  liggende ogsaa paa Lagunens ssndre, 

steep declivity, beneath which stretches a broad expanse 
of low-lying foreshore, forming the inner boundary of the 
long eastern lagoon. Looking east from the heights above, 
I had before me the L‘Bg@en” (Egg-Island) peninsula, with 
its “calf’ - small detached islet (Fig. 2). I n  the south-west, 
we could sight beneath the fog the east ‘coast of the southern 
part of J a n  Mayen. with the lagoon and its barrier, and, 
rising abruptly from the sea. two isolated rocks. known as 
“Lodsbaaden” (the pilot boat) and “Fyrtaarnet” (the light- 

,house). Mr. Schiertz has given in the plate an excellent 
view of this fine coastal scenery, sketched from the ridge 
overlooking the sea. The mountain summits haying, as 
previously remarked: been wrapped in clouds on our arri- 
val, that part of the picture was filled in from sketches 
taken a day or two later from our anchorage on the east 
side of the island. 

Korth, no prominent feature of the scenery could be 
discerned below the fog. On my way back to the landing- 
place. I followed the course of a rivulet between the two 
craters south of Mary Muss Bay. Before reaching the sea, 
this little stfeam was lost in the sand; and here Isketched 
the *‘Fugleberg” - a side-view, to the left the ocean, 
to the riglit the western lagoon (Fig. 1). 

The same afternoon Dr. Danielssen collected speci- 
mens of the insular flora on the mountain ridge and on 
the slope of the great crater (Dahielssen’s crater), south of 
the landing-place. ‘A polar fox, roused, I ’believe, among 
’the rocks of the mountain ridge, or on the isthmus, was 
shot by Lieutenant Petersen with an LLExpress” rifle. 

The weather still continuing .fine, further excursions 
were made in the afternoon. From‘ the landing-place I 
took a south-easterly direction, crossing the south-western 
ridge of the Fugleberg, and then, turning to the left, struck 
off down the valley on the shore-side of the cliff, till I 
came to the western lagoon. In  making my way from the 
south shore of the lagoon to the strip of.land stretching 
between it and the sea, I had to pass an incline of debris 
over part of which were dispersed large, sharp-edged blocks 
of lava, that hereabouts form the base of the fowlingcliff 
on the side facing the lagoon. The water of the lagoon is 
fresh, a?d apparently of considerable depth, sincq the bob 
tom could not be discerned at a short distance from shore. 

.The barrier separating the lagoon from the sea 
measures 200 paces (460 feet) across. Its highest ridge, 
as determined fiom observations with the aneroid baro- 

. meter, attains an elevation of 28 feet above the level of 
the sea. The surface *of the water of the lagoon lies 18 
feet lower than the ridge of the barrier, or about 10 feet 
above the level of the sea. On the barrier there was a 
good deal of driftwood, along with the vertebra! and jaws 
of whales. There, too, I found a float of bark, about 4 
inches long, 3 inches broad, and 3/4 inches thick. Divers 
fragments of broad-leafed seaweed had been washed on to 
the outer slope of the barrier. The length of‘ the latter 



7 

ssndre Strand af Lagunen forte en lavtliggende Dal, kanske 
det laveste Ejd paa heleIZlen, ham over til(astkysten, livor 
hail steg ned ad den bratte Skraaning og vandrede hon til 

iiidre St,rand. Luftens Temperatur var 4O og . Vandet i 
Lagunen var + 4.O3. 

the lagoon, a deep-lying valley, perhaps the lowest part of 
the island, took him across to the eastern shore, whence’, 
descending the steep incline, he made his way to  the long 

Under Tilbagetaren sad min Ledsager. der havde 
Hagelgevm mcd, og jeg og hvilccle i Cren vecl Lagunens 
Bred. En  l h v  kom frem af Urcn, betragtedo os nysgjer- 
rig, gik oven om riuidt om os og san udorer Lagunen. 
Paa mit Vink h a d e  imicllertid niiii Ledsager ladet C;cv:erct 
og rakt mig det. Blandt de frn denne Excursion medbragte 
Spccirnina var et i Uren skudt Exemplar af Canis Zugopus. 
Det 3die Exemplar blev skudt af Capt. Wille samme Efter- 
niiddag pna Stranden i Nary Xuss Bugten, hvor Matro- 
scrne h a d e  oppjort et Baal af ltzkved, der syntes at hid- 
lokke Itzvene. 

Hr. Toriine gik saiiiiiie Efterinidclag langs den indre 
Ved dens iiordDstrc Hjorne fandt han Side af Lagunen. 

I estiinated at  an English mile, and took tho breadth of the 
lagoon to be about the same. Driftwood lay scattered overthe 
southern (inner) strand of the lagoon. The temperature 
of the air waq.S0, that of the water in the lagoon 4.O3. 

On our way bnck to the boat. as I and iny com- 
panion, who carried a fowling-piece, were resting on the 
tract of debris that borders the shore of tlie lagoon, a fox 
inade its appearance among the stones, and. after regarding 
us a nioment with evident curiosity, passed quietly on, 
within good range, in n circuit above us. and looked out 
across the lagoon. I iiiotioned my coiiipanion to load and 
liand me the gun. Among the specimens collected on this 
excursion was an example of Canis lagopus. Another spe- 
cimen of this :mimnl was shot the saine afternoon by Capt. 
Wille 011 tlie shore of lldary Muss Bay, \\-here tlie sailors 
had lighted n pile of driftwood, which seemed to attract 
the foxes. 

Mr. Tornw strolled along the land-side of the lagoon, 
flowing into which, a t  the north-eastern extremity, he found 

Pig. 8. Det Brieleke Team. - Brielle Tower. 



8 

den ‘lange Lagune. Ogsaa her vas  Vandet ferskt, men 
Lagunen var meget grundere end Vestsidens. Der laa 
Rskved, saavel paa Lagunvolden som paa den indre Strand. 

Den f~lgende Dag arbejdede Zoologerne med Skrab- 
ning fra Baad i Mary Muss Bugten. Fra vor Ankerplads 
toges Skitser, navnlig af Landet mod Vest. Disse ligge 
til Grund for Fig. 3, der viser Udseendet af det Nes. der 
begrandser Nordostsiden af Nord-Baj eller English Bay. 
Pderst  ser man den isolerede hraje Klippe, som af de 
gamle Hollsndere er kaldt “Brielle-Taarnet” og som danner 
et udmerket Sgmerke. Mellem ‘‘Taarnet” og Landet inden- 
for er en dyb Klprft, som paa de sldste Karter kaldes 
“Walrusch Gat”. Billedets Synspunkt er .tankt paa den 
vestlige Laguntange, strax i Nordost for Fugleberget, h i s  
bratte Skrsn t  sees til venstre i Forgrunden. BrielleTaar- 
net ligger t re  Gange saa langt borte som “Vraringen”. - 

Da vi om Eftermiddagen gjorde os istand til at gaa 
i Land for at undersoge Landet lamgere sydpaa, rejste sig 
en frisk Bris af Nordvest, der satte saa megen SS, at 
Landgang blev vanskelig. Det besluttedes da at sejle om 
til den anden Side af Om. Under Letningen kom Solen 
et Par Gange frem i Vest, saa at dens Hsljde kunde maales. 
Pm den anden Side. mod Nordost, rev Vinden enkelte 
Gange Hul  i Taagen, og Toppen af Beerenberg viste sig i 
nogle Secunder, ophrajet og vidunderlig s k j ~ n  i sin blsn- 
dende hvide Spekaabe. Dens H ~ j d e  .blev maalt med Sex- 
tant. Vi styrede‘ NpiV. over. Saa ofte som Beerenberg 
vas synlig, benyttedes de korte Stunder til at fseste dens 
Udseende i Skitseb~gerne. Efter disse Skitser e; Fig. 4 
tegnet. Forholdet mellem de verticale og horizontale Ud- 
strskninger er det rigtige og stemmer med Kartet. Store 
sorte Flekker, paafaldende mlarke ved Contrasten med den 
blandende hvide, af Solen oplyste Sne, viste . bratte S t y 6  
ninger paa den ravre-Kegle, hvor Fjeldet vm ganske bart. 
Da vi kom lsngere frem,- stak to Afsatser, den ene uden- 
for (nordenfor) og nedenfpr den anden, sig frem mod Nord - se Fig. 4 - saa kom Taagen og tilhyllede atter alt 
undtagen’det laveste af Landet til 90 & 100MetersHrajde. 

Under hele Farten denne Eftermiddag og Aften run& 
0ens  Nordende toges stadig. Pejlinger med Compasset til 
d e  synlige Pynter og andre’ merkelige Gjenstande; og der 
maaltesVinkler med Sextant. Ogsaa til Punkter paa Syd- 
landet, der under den frarsBeDe1 af Farten saaes helt nede 
ipdtil Hoyberg, toges Sigter. Eurson styredes og bereg- 
nedes med N~jagtighed og Loggemaskinen observeredes 
hvert femte Minut. Der  toges ved Siden h e r d  en REekke 
Skitser. D e t  saaledes indvundne Materiale er i fyldtMaal 

lagoon. Here, too, the water was fresh. though the lagoon 
was much shallower than that on the west side. Drift- 
wood 1ay.scattered alike on the barrier and on the inner 
strand. 

On the following day our zoologists dredged from a 
boat in Mary Muss Bay. Sketches were made from the 
anchorage, chiefly of the land stretching west; and these have 
furnished the subject of Fig. 3, which gives a view of the 
headland forming the north-eastern extre!nity of North or 
English Bay. In the distance is seen the lofty isdlated 
rock called by the early Dutch navigators “Brielle Tower,” 
and which serves as an excellent land-mark. Between khe 
“Tower” and the main land extends a deep ravine, that 
bears on the earliest maps the name of ‘Walrusch Gat.” 
The point of view in the figure is supposed to be on the 
barrier of the western lagoon, north-east of the Fugleberg, 
which, with its steep acclivity, rises boldly in the left fore- 
ground. The distance of Brielle Tower from the point of 
view is thrice that of the “V~(ringen.” 

I n  the afternoon, as a party of us weje getting ready 
to go ashore, with a view to explore the island farther 
south, a fresh breeze sprang up from the north-west, and soon 
made so rough a sea that landing was out of the question. 
W e  determined therefore to steam round to the opposite 
side of the island. While getting under weigh, the sun‘  
b’roke out twice in the west: and we managed to take a 
couple of altitudes. Now and again, on the other side, in 
the north-east, the wind tore a rent  in the clouds, and for 
a few seconds disclosed the dazzling, snow-capt summit 
of Beerenberg, in matchles~ grandeur and beauty, The 
height of the mountain ’was measured with the sextant. 
W e  steered north-north-west. So often as any part,of Mount 
Beerenberg became visible for a moment, the brief oppor- 
tunity was eagerly seized to fix some new feature of 
its fleeting aspect. Fig. 4 is from these sketches. The 
proportion between the vertical and ‘the horizontal extent 
of the mountain is true’ to nature, and agrees with the 
Map. Huge black. patches on the upper cone, rendered 
doubly conspicuous by contrast with the dazzling wl$e of 
the sun-illumined snow, showed the position of the steepest 
inclines, where the mountain was entirely naked. Farther 
on, two rocky ledges, the one beyond (north of)  and below 
the +her, could be seen projecting northward (Fig. 4); - 
and then came the fog, blotting out everything from view, 
save the lowest’ strip of coast, that was still visible for 
about 300 feet above the sea. 

During the whole of that afternoon and evening, as 
we steamed round the northern extremity of the island, 
’bearings by the compass were successively taken of all 
visible headlands and other salient landmarks; and angles 
were measured with the sextant. Of points on the south 
part of JanMayen, that for some time after starting could 
be seen as fax’as Hoyberg, bearings were also taken. The 
ship’s course was accurately computed, the water-log being 
observedevery five minutes. Moreover, a series of sketches 
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giver et meget vildt Skue. Vi passerede i en Afstand af /I glaciers on’ the-north side as they appeared to us. In  the 
21/3 Kvartmil. I foreground lie prodigious rampar”t-lilie inasses of debris; 

Fig. 5 .  Nordsidens Bmer. - The Glaciers of the Sorth Coast. 

K1. 9 om Aftenen passerede vi Nordostkap. Vi 
kunde nu se Bskken af de stejle Brser  paa Ostsiden. Der 
vax ikke flere end 5 saadanne, som naaede Havfladen. 
Deres indbyrdes Beliggenhed bestemte jeg ved at notere 
de Ojeblikke efter Uret, da hver af dem observeredes tvers 
paa Kursen, der lioldtes uforandret og med jevn Fart. 
Kl. 12,45 Min. om Morgenen ankrede vi  i den store Rsk- 
ved-Bugt paa 12 Favne Vand, udenfor Lagunen, i Vest 
for Bgpren. 

Denne Dag, den 31te Juli, bleve vi liggende paa vor 
Ankerplads. Taagen fordelte sig noget, saa. noget mere af 
Landet blev synligt; men Beerenberg var fremdeles til- 
hyllet. Derimod var Solen jevnlig fremme om Formiddagen 
og en Del af Eftermiddagen. Da  Sogangen hindrede Land- 
gang, toges Solllsjder fra Skibet. 

Om Eftermiddagen forsprgtes Landgang med to Baade! 
men Brsndingen var for svm til a t  man turde vove Forsprg 
p m  at bringe Instrumenter i Land. Vi roede langs Lagun- 

the glaciers, too, are jagged and riven, and discoloured with 
dirt; altogether it is a wild scene. We passed at  the dis- 
tance of two and one-third miles. 

By 9 o’clock in the evening we had rounded Cape 
North-East; and now the series of precipitouh glaciers on 
the east side of the island came in sight. Only 5 of these 
reached to the water’s edge. Their relative position I de- 
termined by noting, watch in hand, the exact moment at 
which each  vas observed abreast of the vessel, keeping 
the same course and speed. A t  12.48 a. m. we cast 
anchor in Great Wood Bay, in 12 fathoms! off the lagoon 
lying west of Egg Island. 

The rest of the day, July 3 k ,  we passed at our 
anchorage. The fog dispersing a little, more could be seen 
of the land; Mount Beerenberg, however, was still wrapped 
in clouds., Meanwhile, we had the sun out most of the 
fore part of the day, and at  intervals in the afternoon. 
The swell being too heavy to admit of landing, series of 
solar altitudes was taken from the ship. 

I n  the aftcrnoon two boats put off for the shore; but 
thera was too much surf to risk landing the instruments. 
We rowed along the barrier of the lagoon to Egg Island, 
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de Ojeblikke efter Uret, da hver af dem observeredes tvers 
paa Kursen, der lioldtes uforandret og med jevn Fart. 
Kl. 12,45 Min. om Morgenen ankrede vi i den store Rae,k- 
ved-Bugt paa 12. F a m e  Vand, udenfor Lagunen, i Vest 
for Bg0en. 

Denne Dag, den 31te Juli, bleve vi liggende paa vor 
Ankerplads. Taagen fordelte sig noget, saa.noget mere af 
Landet blev synligt; men Beerenberg var fremdeles til- 
hyllet. Derimod var Solen jevnlig fremme om Formiddagen 
og en Del af Eftermiddagen. Da Ssgangen hindrede Land- 
gang, toges Solh~jder  fra S'kibet. 

, Om Eftermiddagen fors~gtes Landgang med to Baade, 
men Braendingen var for svaer til a t  man turde vove Forssg 
paa at bringe Instrumenter i Land. Vi roede langs Lagun- 

the glaciers, too, are jagged and riven, and discoloured with 
dirt; altogether it is a wild scene. We passed at  the dis- 
tance of two and one-third miles. 

By 9 o'clock in the evening we had rounded Cape 
North-East; and now the series of precipitouk glaciers on 
the east side of the island came in sight. Only 5 of these 
reached to the water's edge. Their relative position I de- 
termined by noting, watch in hand,' the exact moment at 
which each was observed abreast of the vessel, keeping 
the same course and speed. At 12.45 a. m. we cast 
anchor in Great Wood Bay, in 12 fathoms. off the lagoon 
lying west of Egg Island. 

The rest of the day, July 31st, we passed at our 
anchorage. The fog dispersing a little, more could be seen 
of the land; Mount Beerenberg, however, was still wrapped 
in clouds., Meanwhile, we had the sun out most of the 
fore part of the day, and at  intervals in the afternoon. 
The swell being too heavy to admit of landing, a series of 
solar altitudes was taken from the ship. 

I n  the afternoon two boats put off for tho shore; but 
there was too much surf to risk landing the instruments. 
We rowed along the barrier of the lagoon to Egg Island, 
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volden, hen til 1ZEgraen og udenom denne. Der, hvor 
Lagunvolden stprcler til Foden af Bgraen, saa vi Snelag, 
daekkede af sort Sand. Vi fik den fralgende Dag, som det 
nedenfor vi1 sees, en sigpel Forklaring paa dette Forhold. 
Bgraens Sider ere overalt mod Soen .ganske stejle. Paa  
dydvestsiden saxes i den tverbratte Vag et udmerket tyde- 
ligt Profil af de Aske- eller Tuf-Lag; hvoraf Den, eller nu 
rettere Halvsen, er dannet. Ved wage Vindstrad ramlede 
Dele af Asken 10s og styrtede som Ras ned i Fjaren elIer 
i Havet, eller hvirvledes af sterkere Vindstrad op til h ~ j e  
Rragskyer. Bgg-Kalven er et lplsrevet eller tilbagestaaende 
Stykke af Bgraens Krater, bestaaende ligesom hele @en af 
sort Tuf, der indeslutter strarre og mindre Stene. .I Bgs- 
Kalven saaes Stene af indtil en’ Meters Tvermaal. Bg- 
@ens Krater er nu aabent mod Sydost, den ydre Del er 
bepavet i Havet. Et Snit gjennem Bgraen fra MW-SE 
viser p p  den mod Land vendende Side Lag af Aske, der, 
parallele med Overfladen, lielde mod NW. Henimod K m  
teret derimod helde Lagene ned mod dette, mod SE, og 
inde i Krateret ser man p& dettes bratte Vcegge det ud- 
gaaende af disse Lag som horizontale Belter. 

Da vort Forsrag paa at komme i Land havde vist sig 
frugtesl&, skred vi til a t  bestemme Beliggenheden af vor 
Ankerplads i Forhold til fremtraedende Punkter paa Land 
ved trigonometriske Operationer. Ved Bgs-Kdven maalte 
jeg med Sextant Hsjden af Stortoppen paa ‘Traringen”. 
Da v i  vare komne tilbage til Fartsjet, rejste Capt. Wille 
ud i Baadun, hvorfra han, liggende i en passende Afstand 
og Retning, maalte Vinkelhrajden af Stormasten, og derpaa 
Horizontalvinkelep mellem Stormasten og det Punkt, hvis 
Beliggenhed skulde bestemmes, i samme 0jeblik som jeg, 
staaende ved Stormasten, paa givet Signal maalte Horizontal- 
vinkelen mellem Captein Wille og Punktet. Paa  denne 
Maade bestemtes Afstandene til Bgs-Kalven, til Fugle- . 

. berget paa Vestaiden, hvis inarkerede Top (se Fig. 1) var  
synlig over det lavere Ejde, og til Klippen “Lodsbaadexi”. 
Fuglebergets Azimut bestemtes af Skibets Officisrer ved 3 
Compaspejlinger paa 3 forskjellige Kurser, og HoriAontal- 
vinklerne mellem dette Punkt og de ravrige observeredes. 
F r a  Fuglebergets Fod havde jeg denDag, vi vare i Land, 
mad t  Stormaatens Vinkelhrajde og Skibets omtrentlige h i -  
mut. Saaledes vandtes et efter Omstmndighederne godt 
Grundlag for 0ens Kartlseping. Samme Dag toges mange 
Skitser. Sydlandets’ Udseende kunde nogenlunde opfattes ; 
dog vare ‘de hrajeste Partior hverken nu eller senere under 
vort Ophold fri for Skyer. Vort store‘Billede med Lagu- 
nen viser Sydlandets 0stside meget par saaledes som det 
‘saaeB fra Ankerpladsen. 

and some disbance round. Where the barrier of the lagoon 
abuts on Egg Island, we saw layers of snow covered with 
black sand. The next day, as will appear below: a simple ex- 
planation was obtained of this phenomenon. The sides of Egg Is- 
land are exceedingly precipitous towards the sea. On the south- 
west side, the well-nigh perpendicular wall of the cliff exhibited 
with remarkable distinctness the strata of ashes, or tuff, of 
which the island, or now rather the peninsula, is composed. 
A’ puff of wind brushing the surface sufficed to loosen and 
blow about the ashes, sofne falling on the beach or into 
the sea, while a violent gust would whirl them aloft in 
clouds. TheEgg Island calf (detached islet) is a disrupted 
fragment of the Egg Island crater, consisting, as does’the 
.whole of the main island, exclusively of black tuff, in which 
are imbedded larger an4 smaller stones. I n  the tuff of 
the islet were seen stones measuring as much as 3 feet 
across. The Egg Island crater is. now open towards the 
south-east, the outer portion lying buried in the sea.. A 
vertical section through the island from NW. to SE. ex- 
hibits.on the land side layers of ashes, which. running 
parallel to the surface, incline towards the north-west, but, 
as they approach the crater, turn off towards it, dipping in a 
south-easterly direction, and within, on the precipitous 
walls of the cavity, make their appewmce as broad Lori- 
zontal bands. 

The attempt to land having proved abortive, we now 
set about determining the relative position of our Gchorage 
and that of salient points on shore, by means of trigonomebi- 
cal observations. Off the Egg Island calf, I measured with 

‘the sextant the height of the main mast of the “V~ringen.” 
On our return to the ship, Captain Wille put off in 
a boat, from which, in the proper direction, he fist 
measured the angle of elevation of the main mast, and thin 
the horizontal angle between the main mast and the point 
the position of which had to be determined, whilst I, sta- 
tioned beside the main mast, at a given signal, simultane- 
ously measured the horizontal angle betwegn the boat and 
the point. In this manner were determined the respective 
distances of- the Egg Island calf, of the Fugleberg, on th6 
west side, $he conspicuous summit of the cliff (see Fig.. 1) 
being visible above the low-lying isthmus, and of the "Lads- 
baaden,” or pilot-boat rock. The azimuth of the Fugleberg 
was taken by the officers of the vessel, from 3 compass- 
bearings on 3 different courses, and the horizontal angles 
between that point and the other landmarks were observed. 
From the foot of the Fugleberg, I had taken the day we 
were on shore the angle of elevation of the main mast, 
together with the approximate azimuth of the ship. We 
thus, considering the circumstaiiqes, succeeded in obtaining 
a fair collection of data for constructing-a map of the 
island. The same day ‘numerous sketches were made of 
the coastal scenery. The contours of the southern land 
could be discerned with tolerable distinctness; but neither 
on this. nor any subsequent occasion during our stay were 
its loftiest tracts visible, The large plate with the lagoh 
shows the east side of the southern l&d very nearly as it 
appeared from the anchorage. 

2* 



Den fpllgende Dag, lste August, fik jeg on1 Formid- 
dagen nogle Solhlajder Sra Ankerpladsen. Vi lettede og. 
stod sydover, loddede og skrabede paa 70 og 95 Favnes 
Dyb (se Eartet). Bunden var sort vulkansk Sand og Slik. 
og Dyrelivet rigt;. Vandet ved Bunden havde en Tempe- 
ratur under Oo. Over J a n  Mayens Sydland laa Taagen 
fi-emdeles og skjulte de ~vers te  Dele, men oves Nordlandet 
spredte Skyerne sig efterhaanden, saa a t  vi hele Efter- 
middagen og Aftenen havde det herlige Syn af Beerenberg 
i fuld Solbelysning. Selvfslgelig" Yare alle Tegnere i fuld 
Virksomhed. Fra den nordligste af de paaKartet med 95 
Favnes Dyb betegnede Stationer tog jeg en Rsekke Maalin- 
ger  af Beerenberg : Horizontalvinkler og Hojdevinkler med 
Sextant, Heldningsvinkler med det til mit geologiske Coni- 
pas herrende Klinometer, samt fler.e Skitser. Dette Material 
er benyttet til Tegningen af niit Billede af Beerenberg. 

, .  

Til Venstre ser man den sorte B g 0  i lidt over 6 
Evartmils Afstand, det nsrmeste Object. Havhorizonten 
ligger i lidt over 4 Kvartmils .Afstand fra 0jet, og alle 
Strandpartierne dukke f~lgelig under denne. Til Hojre for 
a g o e n  sees Kraterne E& og Vogt, begge med sine k10f- 
tede Kraterrender. Mellem Krater Vogt, og det spidsere 
Fjeld (Scoresby's Berg) til venstre for samme, der ligger 
lige op for Ostkanten af Bg0en, synes en D d  med en 
Bergmasse, der skraaner mod Vest og hvis Fod var synlig 
fra Ankerpladsen, maaske en Lavastrom. Dens Farve var  
mere blaalig, niedens Kraternes er rprdlig. Ostenfor Krater 
Vogt saaes, mindre tydelig, nogle Hprjder under Beerenbergs 
Pod, indtil man liommer til den &ore Sydbra, des i en 
Bue gaar ned fra Snegrsndsen til Havet. Partiet mellem 
Sydbraeen og Sydostkap frembpld i den betydelige Afstand, 
9 til 12 Kvartmil, ikke mange Detaljer. Lige Ost for Syd- 
braen kunde jeg se en-Hojde eller en Hojderyg, der sgn- 
tes at ende i et Fremspring i Havet, Scoresby's Cape Fish- 
%urn. Som man ser af Billedet, kunde Snegrsendsens 
gjennemsnitlige Beliggenhed bestemmes med en ikke ringe 
Najdighed.  Dens Eojde beregnes jeg efter mine Madin- 
ger til 706 Meter over Havet. Over Snegrsndsen sees 
Beerenbergs Snekaabe, der dskker hele den ~ v r e  Del af 
Fjeldets Basis. Denns Basis er en flad Kegle ; dens.Skraa- 
ning niaaltes paa Vestsiden til 80 og paa Ostsiden, ned 
mod Sydostkap, til 100. 

. Over Bsiskeglen, der rmkker 'op til en H ~ j d e  af c. 
1400 Meter, haver sig Beerenbergs Askekegle . med en 
ydre Skraaning af 42'). Denne fremtrsder ren paa Vest- 
siden, medens der paa Ostsiden skyder frem fra Keglen 
nogle Ribber, antagelig Lavagange giennem Keglen, der 
reducere den appaxente Skraanizlg til 32'. Paa Vestsiden 
maaltes, fra den 80 heldbnds Basis af, e t  lsngere Stykke 
med 150 Heldning, derpaa et kortere Stykke med 280 

I On the following day, August the 1st. I took in the 
forenoon a few solar altitudes from the anchorage. W e  
tben got under weigh and stood south, sounding and dredg- 
ing in 70 and 95 fathoms (see Map). The bottom con- 
sisted of black volcanic sand and ooze; and there was 
abundance of animal life. The bottom-temperature was 
below O o .  Over the southern part of J an  Mayen the fog 
still lay heavy. obscuring the'most elevated tracts; but over 
th'e northern part the clouds were gradually dispersing, and 
throughout the afternoon and evening we had a magni- 
ficent sun-lit view of, Beerenberg. All who could draw 
were now of course Sully engaged in sketching the scenery. 
From the most northerly of the observing-stations at  which 
the depth, as indicated in the Map. was 95 fathoms, I 
took a series of measurements of Mount Beerenberg, - 
horizontal and vertical angles, with the sextant. angles .of 
inclination, with the clinometer belonging to my geplogical 
compass, and made besides several sketches. The material 
thus acquired has been carefully worked up for my pros- 
pect of Mount Beerenberg. 

On the leftrhnnd side. distant upwards of G miles, 
the black wall of Egg Island, the nearest object in the . 
picture, is seen bolrjly projecting. The distance of the 
horizon being a little more than 4 miles from the point 
of view, all parts of the shore dip beneath it. To the 
right of Egg Island are seen the Esk and Vogt craters, 
with their jagged edges. Between Vo$k crater and 
$he somewhat acuminate mountain to the left (Mount 
Scoresby) rising behind the eastern acclivity of Egg Is- 
land, extends a valley filled with a rocky mass, -.pos- 
sibly a current of lava, - the base of which was visible 
from the anchorage. This mass had a bluish tint, whereas 
the craters+are of a reidish colour. East of Vogt's crater 
loomed a few summits at the foot of Mount Beerenberg, 
and farther on was seen the great southern glacier shelving 
down in a curve from the sqow-limit to the sea. A t  so 
considerable a distance as 9 to 12 miles, the tract between 
the southern glacier 'and Cape South-East did not present 
many prominent details. East of the southern glacier, I . 
could distinguish a summit or mountain-ridge terminating 
apparently in a headland, - Scoresby's Cape F&hburn. 
As. will be seen from the plate, the snow-line could be 
determined with very considerable accuracy. Its elevation 
I computed from my measurements at 2316 feet above the 
sea. A t  that height commence the snows of Beerenberg, 
which cover the entire upper portion of the base of the 
mountain. The base has the form of an obtuse cone, that 
on the west side was found k~ incline 8'3, on the east, 
towards Cape South-East, 100. 

Above the lower cone, which attains an altitude of 
nearly 4600 feet, towers the cone of ashes, with its outer 
slope shelving at an angle of 42O. On the west side the 
slope has the surface smooth, but on the east exhibits a 
few prominent ribs, probrqbly dykes of lava, which roduce 
the apparent incline to 32". On the west side, from where 
the base of the mountain shelves .at an angle of 80, the 
slope for a good way up was found t o  be 15O, then for a 



Heldning , og endelig selve Keglens Heldning pha 420. 
Paa  0stsiden seesunderdelens Skraaning paa 10’ at  skyde 
sig foran de fjernere. i Skygge liggende Partier. der staa, 
ud som. Ribber fra den geometriske 0vre Kegle. Solen 
stod, da Kraterets Konturer og Skygger skitseredes, i Vest, 
i Papirets Plan. 

Den stejle Kratervaeg er paa mangesteder snefri. og 
den sorte Aske viser her store Plekker af ofte bizarre Fi- 
gurer. Kraterranden er tagget, men Sneen, der daekker 
den, giver Randen med dens Tagger ejendommelig bbde 

’ Omrids. Kraterranden er hsjest p a  Yestsiden; der maal- 
tes en gjennemsnitlig Heldning af den ~vers te  Linie af 2112 
Grad. Det hojeste Punkt af Beerenberg ligger saaledes 
(nu) paa Kraterets Vestside og. som Fig. 4 viser, noget 
mod Nord. Iht  er dette Punkt, hvis Hrajde vi have s0gt 
at  bestemme med et rundt Tal til 1950 Meter. 

Fra Loddestationerne toge Officererne Pejlinger til 
@ens noraige og sydlige Del. At bestemme Skibets paa- 
varende Plads efter Pejlingerne og Scoresby’s Kart, viste 
sig omtrent ugjmligt, da dette, i Overensstemmelse med de 
aeldre hollandske Karter, giver Sydlkdet  .for langt og for 
smalt. 

Medeus vi vare paa Sprdn, liavde vi Anledning til at 
iagttage de voldsomme Hvirvelvinde, der kunne blaese under 
Beerenberg. For et Sejlskib maatte disse vare yderst 
generende med de pludselige Omslag i Vindens Eetning 
under sterke Byger. I disse inaaltes ent Vindhastighed af 
15 Meter pr. Secund, den stprrste Vindhastighed vi iagttog 
under 1877 Bars Eejse. F r a  Seren s u i  vi, hvorledes det 
fine Tufsand fra &0en reves 10s og fortes h0jt op i Luf- 
ten som en m ~ r k  Regsky med de sterke Vindbyger. Med 

. den vulkanske 0,for 0jne skulde der ikke nogen sterk ‘ 

Indbildningskraft til, for at man kunde Go at se Ildsluer 
bryde ud fra Bg0en og saaledes komme til at medbringo 
Efterretning om a t  have vaeret tilstede ved et vulkansk 
Udbrud. Heldigvis liavde vi Dagen fOr havt Anledning til 
at overbevise os om Sagons sande Natur. Om Aftenen 
ankrede, vi . i  den store Itzekvedbugt et Par Kvartmil i 
Bydvest for den forrige Ankerplads. 

Nrcste Morgen, den 2dun August, vax .Beerenberg 
fremdeles synlig. Vi lettede og stod rastover, passerede 
Bg0en og loddede i 195 Pavne udenfor. Sydbraeen. Paa  
Voien saa jeg tydelig inde paa Undorlandet under Krater 
Vogt det af Carl Vogt i 1860 obsorvorede og beskrevne 
lave Krater Berna. Fmmdoles saa jeg, a t  Sydbroeen gik 

. lige til Stranden, men at dens nederste Del var bedoekket 
med Smuds. Efter Lodningen gjorde vi et Forsag til Be- 
stemmelse af Hojden af Beerenberg. Efter a t  godt ‘Med 
(Bgprens Kant over ?t markeret Punkt inde paa Land) 
sejledes i en nojwtig udmaalt Tid, medens Skibets Fart 
hvert 5te Minut observeredes efter Loggemaskinen. Ved 
Begyndelsen og Enden af dette Tidsrum maalte ined Sex- 

short distance 280, the incline of the upper cone itself 
reaching, as previously stated, 42’. On the east side, the 
slope of the lower cone,. that shelves a t  an angle of 100, 
was seen extending before the more remote parts of the 
upper declivity, which lay in shadow, and like huge ribs 
project from the upper cone. When sketching the contours 
and shadows of the crater, I had the sun in the same 
plane as the paper. 

The precipitous walls of the crater being in many 
places bare of snow, large patches of the black sur- 
face make their appearance, inany of them grotesque in 
form. The ridge of the crater is extremely rugged; but 
the snow coveiing the jagged edges imparts a wonderful 
softness of outline. The ridge of the crater is highest OP 
the west side; and its average incline was  found to be 2 l / 2  

degrees. The most elevated point of Mount Beerenberg is 
accordingly (now) on the west side of the crater, and, as 
shown in Fig. .4, lies a little towards the north. It is this 
point the altitude of which we have approximately deter- 
mined at 6400 feet. , 

,From the sounding-stations, the ship’s officers took 
bearings of points in the northern and southern parts of the 
island. To determine the ship’s position from bearings and 
Scoresby’s map proved well-nigh impossible, since the latter, 
based ad i t  is’on the earlier Dutch maps, gives the south- 
ern part of the island at  once too long and too narrow. 

Whilst engaged in sounding, we had opportunity of 
observing the violent whirlwinds that are often pcountered 
on passing east of Beerenberg. To sailing-vessels they 
must prove a serious annoyance, owing to the sudden’ 
changes in the direction of the wind during heavy squalls. 
On one such occasion the velocity of the wind was found 
to reach 15 metres a second, the greatest velocity observed 
on the cruise in 1877. In  thq strong eddying gusts the 
fine tuff-sand of Egg Island would be caught and whirled 
aloft like a dense cloud of dust or ashes. With the vol- 
canic island in immediate proxivity, it required no great 
stretch of the imagination to fancy you saw flames bursting 
forth from the crater, lLnd thus bring away the erroneous 
impression of having witnessed ‘a volcanic eruption. For- 
tunately, we had had on the previous day opportunity of 
ascertaining the true nature of the phenomenon. I n  the 
evening we cast anohor in Great Wood Bay, a couple of 
miles south-west of our former I anchorage. 

Next morning, August the 2nd, Mount Beerenberg 
was still visible. W e  got under weigh, steering east, past 
Egg Island, and sounded in 195 fathoms, off the southern 
glacier. As we ,steamed dong tho coast, I could plainly 
distinguish on the lowlying tract beneath Vogt’s crater 
the. low Berna crater, observed and described by Carl Vogt 
in 1860. Moreover, I could follow the direotion of the 
southern glacier to where it reaches the sea: its lower ex- 
tremity was covered with dirt. After sounding, an attempt 
mas made to determine the altitude of Mount Beerenberg, 
Selocting a good bearing (the base of the oubr  wall of Egg 
Island in a line with a salient inland point) we steamed ahead 
in this direction for a given time. accurately measured, the 
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tant, paa givet Signal, en I w e r  Vinkelen mellem Medet 
og Toppen, og en anden Iagttager Toppens Harjde over 
Horizonten. Resultatet af Beregningen var 1945 Meter. 

Om Eftermiddagen loddedes 340 Favne udenfor Syd- 
ostkap. Kursen sattes nu nordover. Taagen begyndte at 
omhylle Beerenberg og vi saa dens Top og Skuldre for 
sidste Gang. I Nordost for Nordostkap, 7 Kvartmil af, 
fandtes en Dybde af 1040 Favne. Dette giver en midlere 
Heldning af Havbunden udenfor Nordostkap af 8 Grader, 
hvilket er noget brattere end Heldningen af Beerenbergs 
Basis henimod Nordostkap (efter Kartet‘ 6.O6), men mindre 

‘brat end Heldningen mod Sydostkap (loo). Paa Skraanin- 
gen ned mod Nordostkap saaes en Eruptionskegle (Erater 
Sars), som findes i aeldre. Tegninger, naar man ser narje 
efter, saaledes i Vogt’s Rejse og paa Lieutenant Ring’s 
Tegning’Fig. 7. Paa Nordsiden af 0 e n  saaes de 3 Is- 
braeer traedende frem af dybe Dale foran den bratte, 60’3 
heldende, 300 Meter hraje Fjeldvag, Fig. 5. Hvad der laa 
hrajere, var dskket af Skylaget. Vi fik saaledes desvaerre 
ikke se Beerenberg og dens Grundstykke fra Nordsideii, og 
de store Braeers Udspring fra Snegraendsen’ gik ’ligeledes 
vor Iagttagelse forbi, da Taagen efterhaanden saenkede sig. 

Efter at have taget en Raekke Lodskud i Nord og 
Nordvest for J a n  Mayen, og fundet over 1000 Favnes Dyb 
paa vort vestligste Punkt,’ hvor Luftens Temperatur om 
Natten var kun lidt over Frysepunktet. men ingen Is var 
at se, styredes tilbage mod Dens Vestside. Da vi om For- 
middagen den 3die Apgust narmede os Mary Muss Bugten. 
var Vejret fremdeles meget taaget. Vi styrede videre langs 
Landet sydvestover og spejdede. opmerksomt eftef. en Lej- 
lighed til a t  komme i Land paa Sydlandet, men forgjaeves. 
Ofte tog Taagen Udsigten- til Land ganske bort, og overalt 
saa vi Braendingen paa Stranden lige sterk som da vi for- 
gj;iaeves prravede at lande paa0stsiden. Vi stoppede paa et 
Par Stationer og loddede. - se Kartet - 98 og 156 Favne. 
Fra disse Stationer og fra flere andre’punkter fik vi gode 
Skitser af enkelte Partier af de lavere Dele af Sydlrtndet. 
Efter disse er iaaledes Fig. G gjengivet. Man ser den 
regelmacssige Eruptionskegle Hoyberg ude mod Stranden. 
Lsengere inde. ved Giinea Bugten, dukker et lidet, men 
meget regelmoessigt kegleformigt Krater (Eprsmten) op af 
Lavlandet. Den lave Sydpynt vender lige mod Tilskueren. 
Bagenfor det foranliggende Lavland larfter sig med bratte 
V w g e  Sydlandets Hrajfjeld. . Oppe paa dette sees e t  kegle- 
formet Fjeld (Krater Vraringen), et Krater efter 81 Sand- 
synlighed. De  bratte Styrtninger mod Eavet fortsatte 
lige til Cap Sydvest. Her  er en naturlig For t  i Fjeldet, 
gjennem hvilken Havet gaar. Udenfor*Nesset sees de Syv 
Klipper med sine .fantastiske Former, 

speed of the ship being read off every five minutes on the 
scale of the wateT-log. A t  the beginning and the end of 
this interval, at a given signal, one observer measured with 
the sextant the * angle subtending between the biaring and 
the summit of the mountain, and another the height of the 
summit above the horizon. The result of the computation 
was 6380 4eet. 

I n  the afternoon we sounded in 340 fathoms off Cape 
South-East. and then steered northward. Clouds had now 
begun to gather round Beerenberg, and we had our last 
view of the summit and upper part of the mountain. North- 
east of Cape North-East, 7 miles from land, the depth ‘was 
1040 fathoms. This shows a.mean incline of the sea-bell 
off Cape North-East of 8 degrees, which slightly exceeds 
that of the base of Mount Beerenberg towards Cape North- 
East (according ‘to the Map 6.O6), but is somewhat less 
than the slope towards Cape South-East (loo). On the 
north-eastern declivity was seen a parasitic cone (Sars’s crater), 
which may be found in earlier views of the island if care- 
fully looked for, for instance in a prospect in Vogt’s Tra- 
vels, and in one by Lieutenant Ring, Fig. 7. On the north 
side of the island the 3 glaciers could be seen jutting out from 
deep valleys beyond the precipitous mountain-wall, which 
is here 900 feet high and shelves at an angle of 60°, Fig. 5. 
Whatover lay at a greater elevation was wrapped in clouds. 
Unfortunately, therefore, we got no view of Mount Beeren- 
berg from’ the north side of‘ the island, and the origin of 
the glaciers at the snow-limit likewise escaped our obser- 
vation, the fog having gradually descended. 

.After having taken a series of soundings to the north 
and north-west of J a n  Mayen. and found a depth of more 
than a thousand fathoins at the most westerly station, 
where the temperature of the atmosphere a t  night was only 
a little above the freezing-point. though no ice was to be 
seen, we steamed back to the west side of the island. I n  
the forenoon of August the 3rd, when ,bearing down on . 
Mary Muss Bay, the weather was exceedingly foggy. We 
steered thence in a south-westerly direction along the coakt, 
carefully watching for an opportunity to land, - but in vain. 
The fog frequently shut out the land; and a line bf hreak- 

.0rs was everywhere observed along the shore, the swell 
being no less heavy than on tlie occasion of ourunsuccess- 
full attempt to land on the east side of the island. We 
stopped twice and sounded (see Map) in 98 and 156 
fathoms, &t these stativns and several other points we 
succeeded in sketching the‘ scenery of the low-lying tract 
in the southern part of Jan  Mayen. Fig. 6 is from these 
sketches. Near the shore we see the parasitic crater Hoy- 
berg; and farther inland, in the vicinity of Guinea Bay, a 
conical crater, - the 6‘liay-cock.” - small bat regular in 
form, rises from the low-lying tract around it, The Low 
South Point projects in a line with the point of view. 
Behind the low tract in the forebound of the engraving, 
towers with its precipitous walls tlie plateau of the south- 
ern part of J a n  Mayen. Here may be seen a conical- 
shaped mount (the I’raringen crater). in all probability of 



Fig. G .  Hoyberg. 

I’ 

Det vnr  det sidste, vi saa af Jan  Mayen. Taxgen 
Vi fik Intet at se af Sydkysten eller indliyllcde atter alt 

Sydostkysten, idet vi styrede videre sydvestover. 

Billedet, Fig. 7, der viser J a n  Mayen i Vinterdragt. 
seet frs Nordvest, skyldes en Tbgning af Lieutenant i den 
norske Marine ‘S. Ring, der som Frrrer af Sdfangeren 
LLCapella” liar ‘havt Anledning til at se Jan Mayen klar 
fra denne Kant. Atan ser paa Skraaningcn ned inod Kord- 
ostkap Krater Sars, man rrjner de store Isbrzer p a  Nord- 
siden, Cap Nordvest og Muyens Korsnes vende mod Til- 
skueren, den lave Del af @en p a  hlidten og Sydlandets 
H0jder tmde  klart frem. Beorenbergs Krater viser sig 
nied indsuiket Rand paa Xordsiden, og derunder en vid 
Dal eller Kjedel, hvorfra de store Sordbrser  tnge sit 
Udspring. 

eruptive origin. The precipitous declivities facing the sea 
extend to Cape South-West. Here there is a “gate,” or 
natural excavation, in the mountain-wall, through wliicIi tIie 
sea passes. Off the promontory rise the Seven Rocks, 
with their rugged, fantastic contours. 

The fog 
had again begun to thicken, and spon shrouded everything 
from view. Nothing could be seen of either’the south or 
the south-east coast as we steamed ahead on a soutli- 
westerly course. 

For the prospect (Fig. 7) of Jan Mayen in its winter 
garb,‘ as seen from the n o r t h e s t ,  we are indebted to a 
drawing from the pencil of’ Lieutenant S. Ring, R. X., 
who, when coininanding the sealer “Capella,1’ sketched this 
part of the island ou a clear day. W e  have Sars’s crater, 
on the slope shelving towards Cape Korth-East; we. see, 
too, the great glaciers on the north side. also Cape North- 
West and hluyeu’s Cross Cape, in a line with the point 
of view; and the low tract of the island, with the heights 
of tlie soutlirrn part, are boldly defined in the picturch. 
The crater of Beerenberg, with its sunken edge on the north 
side, is also seen, and lower down a huge, cauldron-shapcd 
depression. froni which the great northern glaciers take 
their origiu. 

This mas the last we saw of Jan  Myen .  
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Fig. 7,. Jan Rlayen i Vinterdragt, fra Nordvest. - Winter View of Jan Rlayen, looking South-East. 

Af' den .foranstaaende* Itejsebeskrivelse vi1 man se, 
hvorledes vor Expedition samlede det Materiale, vi have 
benyttet til a t  forbedre Kartet over Jan BIaFen. Da Ex- 
peditioneris Hovedformaal var at undersage Haret, kunde 
.vi nnvende kun en kortere Tid til Undersagelsen af J a n  
Mayen. og de Iagttagelser, som vi hertil kunde samle, maatte 
blive . udfmte lejlighedsvis. eftersom Onistandighederne tillod 
det. Vi kunde saaledes. ikke afvente de gunstigere Omstax- 
digheder. der vare n~dvendige for en mere gjennemfart 
Undersfigelse, men vare nerdte til a t  combinere de erholdte 
Observationer og deres Resultater paa bedste Maade ind- 
byrdes og med s ldre  Unde~segelsers Reswltater. Dette har 
kostet ikke lidet Arbejde. og det af Captein Wille og mig 
udasbejdede Kart  er Frugten af en Rzkke gjentagne For- 
sag paa at  tilfredsstille alle de spredte Iagttagelser, der 
foreligge. Som man vi1 se, vare vi ynder vort Ophold ved 
J a n  Mayen ikke saxdeles begunstigede af Yejret, men vi 
vare heller iklte szerdeles uheldige, - dog var der liden eller 
ingen Lejlighed til a t  anstille systeinatislce Iagttagelser. 

Af d d r e  Literatur vedrerrende Jan  M y e n  er til 
8 Kartet og Beskrivelsen benyttet fdgende : 

1. De Nieuwe Groote Zee-spiegel, inhoudende Eene 
Beschryvinghe der Zee-Kusten van de oostersche en noord- 
sche' Schip-vaert. Anisterdam 1 GG2. Besln-ivelsen af  Jan 

The foregoing account of our exploratory work will 
show in what manner data were collected on the Norwegian 
Expedition for constructing a new map of Jan  Mayen. 
The main object of the Expedition being to investigate the 
physical conditions of' the sea, the time we could devote 
to the exploration of Jan Mayen was of course compara- 
tively short; and the observations we succeeded in obtain- 
ing had to be taken occasionally, according as opportunity 
offered. Thus i t  was not in our. power to carry oyt a 
complete investigation; we could only combine in the best 
possible manner our observations and their results, collating 
them with those of' earlier-explorers. To do this has cost 
considerable labour, and the Map constructed by Captain 
Wille and myself is based on a series of reiterated attempts 
to combine all the scattered data before us. As previously 
shown, the weather during our stay at  J an  Mayen was 
neither particularly favourable nor exceptionally bad ; but 
we liad little or no opportunity of instituting s y s t s d i c  
observations. 

Of earlier works on Jan Mayen, the following have 
been consulted: -- 

1. De Nieuae Groote Zee-spiegel, inhoudende Eene 
Beschryvinghe der Zce-Kusten van de oostersche en noord- 
sche Schip-vaert. Amsterdain 1662. To this aGcount is 
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Mayen ledsages af et “Pas-caert van Jan  M y e n  Eylant”. 
I den benyttede Udgave mangler desvsrre et Blad, paa 
hvilket Beskrivelsen af (dens Nordside skulde vsre at finde. 
En  noget forkortet Oversattelse af denne Beskrivelse til 
Tysk, som Professor Buijs Ballot i Utrecht har havt den 
Godhed at sende mig, slutter imidlertid med den Bemerk- 
ning, at Beskrivelsen af Kordsiden mangler. Forovrigt 
beskrives i dette gamle Verk Bstkysten helt fra Kordostkap 
sydover og Vestkysten fra Sydkap nordover indtil Nordvest- 
kap. Kartet, der abenbar t  er det som ligger til Grund 
for alle de scnere Karter over J an  Mayen, forekommer 
mig i sine Hovedtrsk at rare lige saa godt som disse. 

2. C.‘ G. Zorgdragers alte und neue Gronlandische 
’ Fischerei und Wallfischfang, . . . ausgefertiget durch Abra- 

ham Moubach. Leipzig 1723. For Jan  M y e n s  Vedkoi- 
mende har jeg i dette Verk ikke fundet nOget mere end i 
det foregaaende, der aabenbart er Kilden. 

3. An Account of the Arctic Regions, . . . by W. 
Scoresby Jun. F. R. S. E. Edinburgh 1820. Til Grund 
for Scoresby’s Kar t  liggev Zorgdragers, der aabenbart igjen 
har til Kilde det gamle Kart i ”Zee-spiegel”. Hele 0ens 
BeLiggenhed er rectificeret af Scoresby, men i Detaljerne 
er det gamle Kart  fremdeles det paalideligste. 

Letters from High Latitudes, being some account 
of a voyage, in 18663 in the schooner-yacht LLFoam.” to 
Iceland, J an  Mayen, & Spitzbergen. By Lord Dufferin. 
Fourth Edition. London 1858. 

5.  Nord-Fahrt , ontlang des Norwegischen Kilste, 
nach dem Nordkap, den Inseln Jan Mayen und Island, 
.,. . unternommen wahrend der Monate Mai bjs Oktober 
1861 von Dr. Georg Berna, . , . Erziihlt von Carl Vogt. 
Frankfurt a. M. 1863. 

Det Kmt, som ledsager Vogt’s Beskrivelse, er en 
Copi af @coresby’s Kart. Det indeholder en Del Forbe- 
dringor, men er paa den andenside, navnlig i hydrogrdsk 
Henseende, mindre fuldsttmdigt og correct end de sldre 
Rarter. Derimod have de Billeder af Partier af Jan 
Mayen, der ledsage Vogt’s Verk, vsret  mig af overordentlig 
stor Nytte, og for deres store Paalideliglied kan jeg inde. 
staa. Endog mindre T r s k  i Landskabet har jeg efter disse 
Billeder kunnet identificere. I 

4. 

Til Grund for Constructionen af vort Kart es lagt 
Scoresby’s. ‘Efter de af os foretagne Pejlinger og andre 
Vinkelmaalinger har Capt. Wille gjort et Udkast til Kystens 
Form, og anbragt derved de hydrografiske Detaljer frs  vore 
lagttagelser, saa Jangt de rak, og €ra Scoresby. Efter det 
Material, som stod til min Raadighed, heri iiidbefattet en 
Rsekke Skitser af Hr. Schiertz, vor Tegner, Professor Sars 
og mig selv, har jeg forsargt at aflscgge yderlige hydrografiske 
Detaljer, dels efter “Zeespiegel”, idet jeg fandt, a t  Beskri- 
velsen og Kartet i dette var rigtigere end i de senere Verker, 
dels ved Hjelp af Skitserne, efter hvilke jeg kunde bestemme 
noget dikrere enkelte Partiers indbyrdes Beliggenhed, navnlig 
i Forbindelse lned de verticale Dime&oner. Situationen 

Deli norske Nordhavsoxpedition. H. Molin: Qeografi. 

annexed a L‘Pas-caert van Jan  Mayen Eylant.” In  the 
edition I have consulted, the leaf on which an account of 
the north coast of the island might have been looked for, 
is unfortunately missing. A somewhat abridged translation 
of this work into German, which Professor Buijs Ballot of 
Utrecht had the kindness to send me, closes, however, with 
the remask, that no account has been given of tlie north 
side. For the rest, in this old volume the east coast is 
described from Cape North-East southwards, and the west 
coast, from Cape South north\w.sds to Cape North-West. 
The mdp, which is manifestly that on which all later maps 
of Jan  Mayen are based, would appear in its main features 
to be quite as correct as any of these. 

2. - C. G. Zorgdragers alte und neueGronlandische 
Fischerei und Wallfischfang, . . . ausgefertiget dusch Abra- 
ham Moubach. Leipzig 1723. As regards Jan  Mayen, I 
found nothing in this work that is notr contained in the 
foregoing, n?hence the author has evidendy drawn’ his iii- 
formation. 

3. - An Account of tlie Arctic Regions . . . by 
W. Scoresby Jun. F. R. S. E. Edinburgh 1820. Scoresby’s 
map is based on Zorgdrager’s, which in turn is evidently 
derived from the old map m the “Zee-spiegel.” The position 
of the island lins, indeed, been rectified by Scoresby ; but in 
all details the old map is still the most trustworthy. 

$4: - Letters from High Latitudes, being some account 
of a voyage, in 1866, in the schooner-yacht “Foam,’“ to 
Iceland, J an  Mayen, & Spitzbergen. By Lord Dufferin. 
Fourth Edition. London 1858. 

. 6. - Nord-Fahrt, entlang der Norwegischen Kiiste, 
nach dem Xordcap. den Inseln Jan Mayen und Island, 
, , . unternommen wahrend der Monate Mai bis Oktober 
1861 son Dr. Georg Berna, . . . Erziihlt von Carl Vogt. 
Frankfurt a. M. 1863. 

The map annexed to Vogt’s account of the Island is 
a oopy of Scoresby’s. It is, indeed, in some respects more 
correct, but in others, more paiticularly as regards the 
hydrographical details, less complete and trustworthy than 
the earlier maps. On the other hand, the views of the 
Island accompanying Vogt’s work have rendered me the 
greatest service; and for their accuracy, which is remark- 
able, I can personally vouch. Even minor features of the 
scenery, I have been able to identify from these excellent 
illustrations. 

Our map of JanMayan is based on Scoresby’s. From 
the various bearings and other measured angles, Captain 
Wille has figured the contours of the coast, and set down, 
so far as possible, the hydrographical details, from our 
own observations and those of Scoresby. After a careful 
study of the material collected, including numerous 
sketches by Mr. Schiertz, artist to the Expedition, Profes- 
sos Sars, and iuyself, I have sought to fill in further 
hydrographical details, partly since I find the accoun: and 
map in the “Zeespiegel” to be more correct than are any 
of those giren in later works on Jan’Mayen, and partly 
with a view to determine, .by mems of the sketches, with 
greater accuracy the relative position of dirers parts of 

* 
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paa Kartet, der er fremstillet ved H~jdekurver  for hver 
100 Meter, beror paa vort fselles‘Arbejde, saaledes at  de 
store ‘Trsek ere udkastede af Capt. Wille, medens jeg har 
nsrmere udarbejdet Detaljen. Herved er stadig taget 
Hensyn til, at Skitserne gjerne, som ogsaa de udfrarte 
Vinkelmaalinger vise, overdrive de verticale i Forhold til 
de horizontale Dimensioner. Efter mange, gjeotagne F o r s ~ g  
er det i det Hele taget lykkets mig at tilvejebringe en god 
Overensstemmelse mellem Skitserne og de tagne Vinkelmaal. 

’ Oens geografiske Beliggenhed er aflagt efter vore 
astronomiske og geodetiske Observationer.’ 

Ved Sammenligning mellem de aeldre Karter og vort 
vi1 man finde adskillige Afvigelser. J eg  skal her vise de 
vigtigste af disse. 

Scoresby’s Bredder stemme gjennemgaaende godt med 
vore. Efter Udmaaling af 19 Punkter finder jeg, at Sco- 
resbys Bredder i Gjennemsnit er et halvt Minut sterrre 
end vore, og den s t ~ r s t o  Forskjel er 2 Minuter. Scoresby’s 

. Lsngder ere derimod gjennemsnitlig 28 Bueminuter mindre 
end vore. Afvigelserne variere mellem 20 og 33 Minuter. 
Med andre Ord, J a n  Mayen ligger efter vor Bestemmelse 
lidt over 9 Kvartmil bngere  Vest end i Scoresby’s Kart 

Da vor Lmgdebestemmelse 
ikke er usikker paa mere end nogle faa Tidssekunder, ‘bliver 
J a n  Mayens geogr&sl;e Beliggenhed a t  rette i Karterne. 
Ogsaa den hollandske Expedition med Skonnerten “Willem 
Barendsz” i 1878 fandt J a n  Mayens vestlige Leengde stprrre 
end Karterne angive. Scoresby’s Bestemmelse er frq. Au- 
gust 1817; han havde da vsret  i Yoen fra Vaaren af, og 
det er ikke at undres over, at hans Chronometers beregnede . 
Stand kunde afvige betydeligt fra den rigtige. 

’ og i de hidtil brugte Sprkarter. 

“Zeespiegel” ’ ldgger J a n  May en mellem Bredderne 
71O 0’ og 710 30‘, altsaa en 15 Minuter for langt mod 
Nord, og Oens Midte paa Meridianen af Cap Landsend, 
eller 6 0  40’ Vest for Greenwich, det er nesten 3 Grader 
for langt mod 0st. 

Den norcilige Del af 0 e n  og den midterste lave Del 
stemme i sine’ stprrre Omrids vel overens paa a@ gar te r .  
Den sydligeDe1 derimod have vi  fundet kortere og bredere 
end paa de seldre Karter, et Resultat, der fremgaar saavel 
af vore Vinkelmaaling-er sorn af de! med Loggemaskinen 
bestemte, udsejlede Distancer. 

Eftor alle vore Vinkelmaalinger, saavel horizontale 
som verticale, og efter alle Skitser ligger Beerenbergs *Kegle 
og e a t e r  mere centralt paa Nordlandet end hos Scoresby 

, og Vogt. Vi fandt Hgjden af‘ Beerenberg den 3die August 
at vsre  1945 Meter, medens Sooresby angiver den til 6870 

Se ‘E. Mohn. Astronomiske Observationer Side 23. 

the island, in particular as regards their vertical extent. 
The relief of the land - shown on the Map by contour lines for 
every lOOmetres, -is the result of our joint labours, Capt. Wille 
having laid down the general features while I worked out 
the details. Regard has been everywhere’had to the ten- 
dency exhibited in the sketches, as confirmed too by the tri- 
gonometrical measurements, of increasing the vertical and 
lessening the horizontal extent. After numerous reiterated 
attempt: I a t  length succeeded in attaining satisfactory 
agreement between the sketches and the trigonometrical 
measurements. 

The geographical position of the island is that found 
from our astronomical and geodetical observations.’ 

On comparing the earlier maps of J a n  Mayen with 
that we have now constructed, ours will be found to differ 
in many respects. 

Scoresby’~ latitudes agree on the whole satisfactorily 
with those determined by ourselves. By direct measure- 
ment of 19 points, I found Scoresby’s latitudes on an aver- 
age to exceed ours by half a minute ; the greatest difference 
is 2 winutes. Scoresby’s longitudes, however, are on an 
average 28 minutes of arc less than ours. The difference 
varies between 20 and 33 minutes. I n  short, J an  Mayen, 
according to our determination, lies a little more than 9 
miles farther west than i t  does on Scoresby’s map and the 
charts in use up to the present time. As the error of our 
determination of longitude does not amount to more than 
a few seconds in time, the geographical position of J an  Mayen 
on maps and charts will henceforth have to be rectified. The 
Dutch Expedition, too, despatched in 1878 with the schooner 
“Willem Barendsz,” found the west longitude of J a n  Mayen 
to be greater than that given in the charts. Scoresby’s 
determination dates from August 1817. As captain of a 
whaler, Scoresby had then been at  sea since the spring of 
the year; and hence it is not surprising that the true error 
of his chronometer should have deviated considerably from 
that computed. 

The “Zeespiegel” places Jan  Mayen between the par- 
allels 71O 0’ and 71° 30’, thus 15 minutes too far north, 
and the middle of the island on the meridian of Land’s 
Efid, or 5 0  40’ west of Greenwich - nearly 3 degrees too 
far east, 

The northern part of the island and the low-lying 
central tract agree vel1 in their general contours on all 
the maps. The southern part, on the other hand, we found 
to  be shorter ’and broader than it is given oh the earlier 
maps, a result derived alike from our trigonometrical obser- 
vations. and the extent of the .coast as determined by the 
water-log. 

According to all our trigonometrical measurements, 
both horizontal and vertical, as also the numerous sketches, 
the cone and crater of Mount Beerenberg should have a 
more central position in the northern part of the island than 
has been given them by Scoresby and Vogt.. We found 

I will point out the most important. 

H. Mohn. Astronomical Observations, p. 23. 
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engelske Fod eller 2094 Meter. De Hejdemaalinger, som 
jeg fik fra Ankerpladsen i Mary Muss Bugten og fra Lodde- 
stationen No. 224 paa 0stsiden (Side 12) stemme meget vel 
med en Hpljde af’1945 Meter, idet de give, Distantserne 
tagne efter Kartet, respective 1968 og 1944 Meter. 

Paa alle de s ldre  Karter findes paa Vestsiden af 
Beerenberg, ved Havet, mellem fplrste og andet Korsnes, e t  
Sted betegnet som en Isbrs .  Det hedder i “Zeespiegel”: 
Hqnste Ysbergh, hos SCoresby: Iceberg, og hos Vogt er 
vist en fra Beerenbergs Side. til Havet udgaaende stor Is- 

. bra?. Da vi besnrgte Jan  Mayen, fandtes her paa denne 
Kant  ingen Isbrs ,  der gaar til Havet. .;Vi saa kun enkelte 

. Sneflskker paa.den lavere Del af men. Scoresby ogvogt ,  
der begge kun saa Jan  Mayens (astkyst, have aabenbart 
hentet denne Brs fra det gamle hollandske Kart. Er 

. ‘ B r ~ e n  forsvunden siden Begyndelsen af det 18de Aar- 
hundrede? Zorgdrager har den, og den staar nsvnt i Be- 
skrivelsen i “Zeespiegel”. Eller foreligger en Forvexling 
rned Brserne paa Nordsiden? 

De 3 store Isbrser  paa Kordsiden af J an  Mayen 
findes ikke sngivne paa Kartet i ?Zeespiegel”, og heller 
ikke hos’ Zorgdrager, Scoresby eller Vogt. Nordsiden er, 
som tidligere nsvnt, ikke beskreret i “Zeespiegel”, men 
paa Zorgdragers Kar t  findes angivet Trankogerier i estre 
Korsbugt, saa at  man maa antage, a t  denne Kyst i tidligere 
Tider var vel kjendt. Have disse g r a e r  ferst siden Midten 
af forrige Aarhundrede naaet den .nuvsrende Udstrskning ? 

Paa 0stsiden af ‘Beerenberg. saa vi ‘fern store Isbraer, 
der med en brat Heldning gik lige ned til Havet. Flere 
end dette Anta1 kunde med Bestemthed ikke anfnrres. “Zee- 
spiegel” har saavel i Kartet som i Beskrivelsen kun 3 Is- 
brser  her, i Beliggenhed svarende til de .tre nordligste, 
ligesaa Zorgdragers og Scoresby’s Kart, hvilket sidste dog 
grupperer dcm noget anderledes, idet de to sydligste ere 
lagte paa noget na r  samme Plads, som Yore to sydligste. 
Scoresby’sBillede derimod viser flere end 5 til Havet ned- 
raekkende Braeer paa deune Kyst, hvilke det er vanskeligt 
at identificere med de af os sete. Paa Kartet i Berna’s 
LWordfabrt” kan jeg ikke gjenfinde vore fem Bmer ,  men. 
vel paa Billedet af 0stkysten i samme Verk. Ere de stejle 
Isbrser paa 0stkysten med Hensyn til Autal og Betyden- 
bed vedende med Tiderne? 

. Sydbrsen findes ikke paa Karterne i “Zeespiegel”, 
hos Zorgdrager og Scorbsby, omtales heller ikke i disses ’ 
Beskrivelser. Den forekommer forst hos Vogt, hvis Kart, 
Billeder 06 Beskrivelse stemme godt med vore Iagtwelser. . 
Kysten udenfor or, efter de aeldre Beskrivelser, meget uren, 
‘saa at Brsen maaske ikke havdp nogen hydrogafisk Inter- 

, .  

the altitude of Beerenberg - August the 3rd - to be 
6380 feet, whereas Scoresby’s determination is 6870 feet. 
The altitudes I succeeded in taking from our anchorage in 
Maxy Muss Bay and from Sounding-station 224, on the 
east side of the island (page 12), agree very well with a 
height of 6380 feet, corresponding hs they do to 6457 and 
6377 feet. 

On the west side of Beerenberg, in close proximity 
to the sea, between the first and second Cross Capes, there 
is in all of the earliel; maps a point marked to denote a 
glacier. In  the “Zeespiegel” it bears the nanie’ of Hqnste 
Ysbergh; Scoresby calls it Iceberg; and in the map accom- 
panying Vogt’s work on JanMayen a large glacier is here 
seen extending down the dope of the mountain to the sea. 
When we visited the island, there was no glacier reaching 
out to the sea ou this side. W e  merely saw’ a few patches 
of snow scattered here and there over the lower tract 
of the coast. Scorcsby and Vogt, both of whom saw only 
the eastern shores of J an  Mayen, have manifestly followed 
the old Dutch map. Can the glacier have disappeared since 
the beginning of the lSthcentury? Zorgdrager has it, and 
it is mentioned in the account given in the “Zeespiagel.” 
Or has there been some mistake connected with the gla- 
ciers of the north side? 

The 3 great glacier3 on the north coast of J an  Mayen 
are not to be found on the map in the “Zeespiegel:” nor 
on those by Zorgdrager, Scoresby, or Vogt. As previously 
mentioned, no account is given of the north side in the 
old Dutch work; but on Zorgdrager’s map we have given 
the position of factories established in East, Cross Bay 
for boiling down blubber; and hence that coast must have 
been well known in former,. times. Possibly, the glaciers 
in question did not attain their present extent till the 
middle of the last century. 

On the east side of Beerenberg, we saw 5 large 
glaciers shelving abruptly down to the sea. A greater 
number could not be c]early distinguished. Only 3 glaciers 
are to be found here on the map in the “Zeespiegel,” 
corresponding in position to the three northernmost of ours, 
as also on the maps by Zorgdrager and Scoresby, though 
the latter groups them somewhat differently, the two lying 
farthest south having almost the same position as the two 
most southerly of those observed by ourselves; but on the 
other hand, iu Scoresby’s view of the coast more than 5 
glaciers, which can hardly be identified with those we ob- 
served, extend down to the sea. On the map in Berna’s 
**Nordfahrt” I cannot find our 5 glaciers; in his vien of 
the east coast, however. jn the same work, they arw easy 
to identify. Do the precipitous glaciers on the east cowt, 
as regards number a‘nd extent. possibly undergo some change 
in the course of centuries? 

The Southern Glacier is not to be found on any of 
the earlier maps of Jan  Mayen, nor is it mentioned in the 
accounts of the island given in the “Zeespiegel” and by 
Zorgdrager and Scoresby. The first to .call attention to 
this glacier was Vogt, whose map, views, and general ac- 
count of the island closely agree with our o m  observations. 

3* 
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esse for de g a d e  Hvalfangere i det 17de Aarhundrede, 
men paafaldende er det unegtelig, at Scoresby, der roede 
langs denne Kyst den 4de August 181’7 og var iland paa 
Toppen af Krater Esk samme Dag, ikke omtaler denne 
betydelige Brae, der danner et saa fremtrzdende Trrek i 
Landskabet. Se VogtS Beretning og vort Billede. Er 
ogsaa den en nyere Tids.Dannelse? , ’ 

Med Hensyn til Krater Esk og Krater Vogt maa jeg 
bemerke. a t  jeg efter najagtig Gjennemgaaen af Scoresby’s 
og Vogt’s Beretninger er kommen til det bestemte Resul- 
tat, at disse Forskere have besteget forskjellige Kratere. 
Vogt beretter nemlig, at han besteg Scoresby’s Krater Esk. 
De EeltZre Karter give ingen Vejledning, da disse Gjen- 
stande ikke ere af nogen hydrogafisk Interesse. Scoresby 
siger (I, Side 162), “at han fra Krater Esk saa ved Foden 
af Bjerget paa Sydostsiden, i Nsrheden af en vsldig Lava- 
strskning, e t  andet Krater med Rand som en Murtinde, 
af lipendB Form som det ovenfor beskrevne’(Esk).” Begge 
Kratere ere mgivne p m  hansKart, det vestligste betegnet 
“Esk Mount, a Volcano”. Vogt SM fra det Krater, han 
besteg, nede paa det lave Forland Sdet lave Askekrater 
“Berna”, der neppe haever sig over Sletten, og paa Vogt’s 
Kart er Scoresby’s andet Krater’ udeladt og ‘‘Berna’’ sat 
istedet. Efter hvad jeg, som ovenfor naevnt, til forskjellige 
Tider kunde se, findes +e 3 Kratere, saaledes som paa 
vort Kart angivet. Der er i Vogt’s Beskrivelse, saavidt 
jeg kan se, Intet i Vejen for at antage, at det Kraty, 
Scoresby saa tydelig fra Toppen af ”Esk”, er deb, soin 
Vogt har besteget. J eg  har ogsaa tilladt mig at give dette 
Krater  Navn efter denne Forsker, hvis Rejse til J a n  Mayen 
i saa h0j Grad har udvidet vor Kundskab om denne 0, og 
hvis Beskrivelse deraf havde orienteret mig i Forvejen i den 
Grad, at jeg under vort Besprg der havde en Fdelse, som 
om det var en tidligere kjendt Egn, jeg var kommet til. 

Bg0en  er i “Zeespiegel”, hos Zorgdrager og hos 
Scoresby fremstillet som en fra Eovedlandet ved et  Sund 
adskilt virkelig 0. Vogt’s Kart forbinder den med Land 
ved en ganske smal Tange. Vi saa den som en fuldstsn- 
dig Halvpr. Man se Fig. 2 og Kartet. Scoresby’s Cape 
Brodrick, Pynten indeinfor Sundet, er saaledes forsvundet 
mellem 1817 og 1861, idet 0 e n  er bleven forbundet med 
Land. Landtangen, der nu er lige saa bred som &g0en 
sdv, ligger adskillige Meter over Havspejlet. 

Lagunen paa Vestsiden omtales i “Zeespiegel” og 
forekommer paa Kartet saavel her som i Zorgdrager’s og 
i Scoresby’s Verker. Paa Vogt’s Kart er den bleven ude- 
glemt. Den korte Beskrivelse i “Zeespiegel” stemmer godt 
med w e  Iagttagelser paa Stedet. Den lange Lagune paa 
0stsiden derimod findes ikke i nogen af de aeldre Beskri- 

Off the coast, the navigation is here, according to the 
earlier accounts, a good deal incumbered with rocks and shoals; 
and hence, possibly, the old whalers of the 17th century did 
not attach any hydrographical importance to the glacier. 
It is however undeniably strange, that Scoresby, who on 
the 4th of August rowed along this part of the coast, sand 
the same day ascended to the summit of Mount Esk, should 
not have mentioned so considerable a glacier., forming as 
it does a ,  prominent feature. of ‘the scenery (see Vogt’s ao- 
count and our-view). Can this, too, be a later formation? 

As regayds the Esk crater and the Vogt crater, I 
feel convinced, from a careful perusal of Scoresby’s’and 
Vogt’s accounts, that the said explorers must have ascended 
M e r e n t  craters. According to Vogt’s statement, he ascended 
the Esk crater (Scoresby’s). The earlier maps afford no assis- 
tance in deciding this doubtful point, since such details, being 
without hydrographical interest for the navigators of that 
time, were not laid down. Scoresby, who had ascended 
the Esk crater, states (page 162), that “at the foot 
of the mount, on .the south-east side, near a stupendous 
accumdation of lava, bearing’ the castellated form, was an- 
other crater, of similar form to ‘the one above described.” 
Both craters are to be found on his map, . the most westerly 
of the two being designated ”Esk Mount, a Volcano.” 
Looking down from the crater he had ascended, Vogt saw 
beneath him, on the low-lyifig foreland, the low Berna cra- 
ter, which hardly rises above the surrounding t ract ;  and 
on Vogt’s map Scoresby’s second crater has been left out 
and the Berna crater substituted in .its place. As previ- 
ously stated, according to what I observed. at different 
times, all 3 cra temare  to be found, in the respective posi- 
tions givep them on our. map. I n  Vogt’s account. there is 
notlijng, so far as I can judge, to oppose our assuming.that 
the cone which Scoresby distinctly observed from the sum-, 
mit of Mount Esk is that ascended by Vogt. I have like- 
mise made fiee to give this crater the name of the explorer 
whose voyage to  J a n  Mayen has so largely contributed to  
extend our knowledge of that interesting island, and whose 
accurate account had rendered me so familiar with its topo- 
graphy, that during our sojourn there I had frequently the 
impression of being in a country I had visited before. 

Both in the “Zeespiegel” and in the maps by Zorg- 
drager and Scoresby, Egg Island is represented as a veri- 
table island, cut off by- a sound from the main land. On 
Vogt‘s map, an exceedingly narrow strip.of land connects, 
i t  with the main island. As we beheld “Egg Island,” it was in 
every respect a peninsula; see Pig. 2 and the Map. Scoresby’s 
Cape Brodrick, the point lying within the sound, must ac- 
cordingly have disappeared some time between the years, 
1817 and l8Gl. The isthmus, which is now ‘equal in 
breadth to Egg Island itself, rises a score or so of feet 
above the sea-level. l. 

The lagoon on the west side ‘is mentioned in the ac- 
count of the island given in the “Zeespiegel,” and may be 
found‘on the map accompanying that work, as also on the 
maps by Zorgdrager and Scoresby. On Vogt’s. map it has 
been left out. The brief. description in the ”Zeespiegel” 
agrees closely with my own observations. On the other 
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velser eller Karter. :‘Zeespiegel” har paa dette Sted to 
lange Bugter, Store og lillo Raekved-Bugt (“Groote Hout 
bay” og “Cleyne Hout bay”), adskilte ved en til Havet 
gaaende Bergmasse. Denne er aabenbart den samme som 
vi kaldte L‘St~tten’l, og som sees saavel paa vort Billede af 
Lagunen som paa det tilsvarende Billede Side 282 hos 
Vogt. I Bugten har “Zeespiegel” en flad Fjaere af Sand, 
dakket med Rakved, og i Havet udenfor er der temmelig 
grundt, 6, 7 og 8 Favne indtil l*/eKvartmil fra Stranden. 
Zotgdrager og Scoresby har det samme. Scoresby forbller, 
at, da han var  paa Toppen af “Esk, “var ,  mod Sydvest, 
hele 0ens  Udstrakning synlig”, men navner ikke et Ord 
om Lagunen, og har den hell& ikke paa sit Kart. Fia 
Toppen af sit Krater beretter Vogt, a t  han saa Lagmen 
i hela dens Udstrakning, og fra “ E s k  skulde den vare 
lige s a  godt synlig. Man t0r herefter med Vogt trygt 
slutte, at Lagunen er dannet mellem begge Forskeres Besog, 
mellem 1817 og 1861. Jeg  tror marere, a t  den er dannet 
ved at den lave Sandvold, som adskiller den fra Havet, 
efterhaanden er opkastet af Braendingen, end, som Vogt 
mt,ager, at Lagunens Flade tidligere var  daekket af “Bank- 
isen”. &gens Forbindelse med Land staar iabenbmt i 
n0jeste Forbindelse med Lagunvoldens Fremkomst over 
aavspejlet ; th i  B g ~ e n s  Landtunge udgjjprr den directe Fort- 
ssettelse af Lagunvolden. En  Eavning af Landet her er 
ikke utankelig, men paa den anden Side af Oen, ved den 
vestre Lagunes Vold, er der, naar “ZeespiegeY’s Beskrivelse 
fra Midten af det lGde Aarhundrede sammenholdes med 
mine ovenfor nsvnte Iagttagelser. ikke noget Tegn til 
nogen merkdig Havning. Paa vor Kundskabs narvarende 
Standpunkt kunne Gjsetninger lige saa lidet hjelpe os her 
som ved Spprrgsmaal om J a n  Mayens Isbraers Forandringer. 

De af Havet opragende U p p e r  *‘Lodsbaadon” og 
L‘Fyrtaarnet’t ligge eftor vore Maalinger og Tegninger som 
paa vort Kart .angivet. De findes begge omtalte i llZee- 
spiegel” og afsatte psa Kartet deri som ;<Klip als een Seyl”. 
Deres Beliggenhed er rigtigere paa det gamle hollandske 
Kart ond hos Scoresby, der lsgger “Lodsbaaden” .for langt 
mod Syd og “Fyrtaarnet” for Ian@ fra Land. 

Guinea-Bugtens. nordligste Pynt stikker, ifpllge ’ vore 
Heri stemme Skitser, mere ‘frem end paa Scoresby’s Kart. 

vi bedre ovorens med “Zeespiegel”. 

Vogel-klip ligger ifralge “Zeespiegel” lige udenfor Vest- 
pyntan af Syd-Ray, ikke som hos Scoresby i Sydvest for 
denne. Waar man ligger paa 16 Favne Vand i Syd- 

hand, tlie long lagoon on the east side is not mentioned 
in the earlier accounts of J a n  Mayen, nor does it appear 
on any of the annexed maps. I n  the .‘Zeespiegel,” this 
part of the coast exhibits two long bights, - Great Wood 
Bay and Little Wood Bay (“Groote Hout bay” and “Cleyne 
Hout bay”), disconnected by a Acky mass stretching be- 
tween them down to the sea. It is evidently this cliff to which 
we have given the name of “Ssjlen” (the pillar), and which 
appears both in our view of the lagoon and in that 
given on page 282 of Vogt’s work. In tho ‘&Zeespiegel,” 
the bay has a fiat sandy beach coveredwithdriftwood, and 
the water is shallow - 6 ,  7, and 8 fathoms - to the 
distance of a mile and a half from the shore. The 
same details are given in the rnaps by Zorgdrager and 
Scoresby. Scorosby states, that from the summit of Nount 
Esk, “towards the south-west the utmost extent of tho is- 
land was visible;” but he does not say a word about the 
lagoon, nor is that prominent feature of the coast to be 
found in his map. From the top of the crater bearing his 
name, Vogt could overlook the lagoon in its full extent, 
and the same should be the case from the summit of N o m t  
Esk. Eence, it would be reasonable to infer with Vogt. 
that the lagoon has been formed between the visits of tho 
two explorers, or some time .during the interval extending 
from 1817 to 1861. Meanwhile, the origin of the lagoon 
must, I think, be ascribed to the low sand-barrier stretch- 
ing between i t  and the sea having been gradually thrown 
up by tlie action of the surf, rather than, as Vogt sur- 
mises, to the possible fact of its surface having in former 
times been covered wv5th L‘bank-ice.’’ The convorsion of 
Egg Island to a peninsula is beyond doubt closely con- 
nected with the appeixance of the lagoon barrier abovo the 
sea-level, since the Egg Island isthmus constitutes the direct 
continuation of the said barrier. True, there may have 
been a rise along this part of the coast; but on the other 
sido of the island, if the account given in the “Zeespiegel” 
from the middle of the 16th century be compared with the 
results of my own observations, there can hardly have been 
a perceptible rise a t  the barrier of the western lagoon. 
At the present stage of research, hypothetical deductions 
are as futile here as in questions bearing on a presumptive 
change in the number and position of Janbfayen’s glaciers. 

Tho two rocks rising abruptly from the sea called 
respectively the ‘Lpilot-boat’’ and tha *‘light-house,” have, 
according to our obsorvations and drawings, the position 
given them in the annexed Map. They are both mentioned 
in the “Zeespiegel,” and laid down on the map accom- 
panying that work as “Klip als een. Seyl.” The old Dutch 
geographer has placed these rocks more correctly than 
Scoresby, on whose map the :‘pilobboat” lies too far south 
and the :%ghbhouse” too far from the shore. 

The most northerly point of Guinea Bay projects, 
according to our drawings, farther out than it does on 
Scoresby’s map. In this detail we agree better with the 
“Zeespiegel.” 

Vogel-klip lies according to the L4Zeespiegel’1 just 
without the west point of South Bay, not as on Scoresby’s 
map to the south-west of that bight. “When anchored in 
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Bay, saa ser man ud mellem ’Vogel-klip og Landet.” 

Et Stykke fra.Hoepstock’s Bay “finder man et  Nes, 
tvers af hvilket der ligger nogle Klipper, som kaldes de 
Rudsen”l (“ Z eespiegel”) . 

“Wairusch Gat” kddes K10ften udenfor det Nes, som 
skyder ud paa Nordsiden af English Bay, og udenfor hvil- 
ket det “Brielske Taarn” staar. 

’ 

Se Fig. 3. 

Strax vestenfor Mary Muss Bugt staar paa ”Zee- 
spiegel’ls og Zorgdragers Kart en af Havet opragende Klippe. 
Nogen saadan s a  vi ikke, men vel et Skjar, over hvilket 
Seen brad. Klippen er styrtet i Havet. 

Paa Kartet i “Zeespiegel” stikker Fugleberget frem 
som et langt Xes mod Nord. I Beskrivelsen hedder det: 
“Fra Ostpynten af Mary Muss Bay skyder en Bergfod fra 
Landet ud i Seen, meget stejl og h0j red sin Vest-Strand. 
Nu er der intet saadant udskydende Nes. Men der ligger 
en Boe bdenfor Fugleberget. 

Af Sidekratere paa Jan  Mayen have vi observeret 
flere end der er aflagt i d e d d r e  Karter. J eg  henviser 
til Rejsebeskrivelsen ovenfor . og Kartet samt Billederne. 
D e  paa Kartet som Kratere beteguede B’jeldtoppe, der 
ikke ere omtdte i Rejsebeskrivelsen, ere aflagte efter Teg- 
ningerne 06 ere an tape ,  paa Grund af deres Form, der 
er eller nsrmer sig den koniske, for at svare til dette Navn. 

Adskilt ved dybe Have frs alle nsrmeste Lande ligger 
J a n  Mayen ensom ude i Grenlandshavet. Mellem Norge 
og J a n  Mayen er Havet 1760 Fsvne dybt, mod Spidsbergen 
over 2000 Fame,  mod Gr~n land  over 1300Favne og mod 
Island over 1000 F a m e  dybt. 0ens  Retning er fra ISE. t 
E.-SW. t W., den peger mod Danmarkstrsdet og ligger 
parallel Hoklas Vulkanlinie. Den er efter alt hvad derom 
er blevet observeret, bygget udelukkende af vulkanske Berg- 
axter, og disse synes alle at tilhere den moderne Vulka- 
nisme. Den er saaledes yngre end Feereerne og Island, 
hvor s ldre  vulkanske Bergarter ere eneraadende eller 
danne Grundvolden. Dens Langde er lidt over 7 ’ l Y  geo- 
g r d s k  Mil. Den dannes af .to sterre Dele, den nordlige 
og den sydlige, der ere forenede ved en lavere og smalere 
Landstrrekning. Den nordlige Dels stlarste Bredde Br 
lidt over 2 geografiske Mile, den sydliges 11/8 geografisk 
Mil, og paa det smaleste Sted er Bredden Illz Evartmil 

Rudsen - fr. roche = Khppe. 

15 fathoms in South Bay, you look out between Vogel-klip 
and the land.” 

A short distance from Hoepstocks Bay “there is a 
noss, or promontory, off which are seen a few rocks, called 
de Rudsen”’ (“Zeespiegel”). 

“Walrusch Gat” is the name given to the chasm 
lying without the promontory thzt juts forth on the north 
shore of English Bay, and beyond which rises L‘Brielle 
Tower” (see Fig. 3). 

A little west of Mmy Muss Bay, both on the map 
in the “Zeespiegel” and on that by Zorgdrager, there is a 
rock projecting abruptly out of the sea. We could discover 
n6 such rock; but we saw a shoal over which the sea was 
breaking. The rock in question must a t  some €ater period 
have toppled down into the‘sea. 

On the map in the “Zeespiegel,” the Fugleberg pro- 
jects towards the north as a long noss, or headland, de- 
scribed in the account as follows: - “From the east point 
of Mary Muss Bay, the base of a mountain, rery lofty and’ 
precipitous on its west side, juts out.from the land into‘ the 
sea.” Now there is no such projecting promontory. A 
sunken rock, however, lies off the Fugleberg: 

Of parasitic craters on Jan  Mayen, we observed a 
greater number than are given in the earlier maps of the 
island. For  further information on this head, the reader 
is referred to the above account of our exploratory work, 
as also to  the Map and the illustrations. The mouutain 
summits marked on the map as craters, though not men- 
tioned in the account of the island, bave been laid down 
from sketches, and are, by reason of their form, which is 
more or less conical, presumably entitled to the name. 

Cut off on all sides by extensive ocean tracts from 
the nearest land, the Island of J an  Mayen occupies an 
isolated position in the Greenland Sea. Betweon Noqway 
and Jan  Mayen the depth reaches 1760 fathoms, towards 
Spitzbergen upwards of 2000 fathoms, tow’ards Greenland 
upwards. of 1309 fathoms, and towards Iceland upwards of 
1000 fathoms. The direction of the island is fromNE. by 
E. to’SW. by V’.; i t  points towards Denmark Strait, and 
lies parallel to the volcanic line of Mount Hecla. As 
previously stated, JanMayen is built up of volcanic rocks, 
all of which would appear to belong to the modern group. 
Hence the island is probably a later formation than are 
the Faeroes and Iceland, where the old volcanic rocks prevail 
either exclusively or in greater part. Its length slightly ex- 
ceeds geographical miles, It consists of two large 
parts or divisions, a northern and a southern, connected 
together by a lower and narrower tract. The geatost 

Rudecn: Fr. roche: rock. 
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(0:4 geogr. Mil), Lagunen medregnet. 
hold er 7.32 geogr. Kvadratmil. 

Bens Fladeind- 

Den nordlige Del er den stprrste og mest fremtra+ 
dende. I dens Midte' troner det 1950 Meter hprje Beeren- 
berg, en udslukt Vulkan; Krateret har en Bredde af 1330 
Meter. Den ~ve r s t e  Kegle har en ydre Skraaning af 420 
og en H0jde af omkring 600 Meter. Den synes, at dprmme 
efter de sorte Flekker, der navnlig paa Vestsiden ere saa 
fremtredende, at v w e  dannet af Aske. Den Basis, hv& 
paa denne Kegle hviler, skraaner til alle Kanter' udad med 
en Heldning af 8 til 10 Grader; en Heldning der mod 
Nord og 0st fortsktter under Havet til mindst 1000 Fav- 
nes Dyb. Kraterets Rand viser sig takket og den hojeste 
Tinde ligger paa Vestsidon. Mod Nord er Kraterveggeh' 
tildels indstyrtet paa en Hrajde af et Pa r  hundrede Meter. 
Den smledes dannede Dalsenkning fortsetter nordover ned 
imod Nordsiden af @en, begrendset paa begge Sider af 
divergerende Bergrygge, der tildels skyde sig frem terrasse- 
vis. Uette er Beerenbergs vu1 del bove', der danner Firn- 
mulden for dens stprrste Isbraer, som skyde sig ud paa 
Nordsiden. Paa Ostsiden findes ogsaa fremstaaende Ribber, 
der dele Ostsidens Gletscherfelter, men mod Syd og Vest 
synes den prvre Kegles Yderflade at  vare meget jevn, kun 
oppe ved Kraterranden furet af smaa Indsmkninger mellem 
Kratertakkerne. Beerenbergs Basis gaar mod Vest, Syd- 
vest og Nordost med temmelig jevne Skraaninger helt ned 
til Havet eller Lavlandet, men mod Nord og mod 0 s t  
danner den serdeles stejle Kyster, der frembyde Praxipicer 
paa 300 Meters Hojde. Paa flere Steder er Basisen 
gj jennemfuret af dybe Indskjeringer, gjennem hvilke Is- 
braerne finde sin Vej til Havet. 

Sydlandets H0jde naar ikke paa Ian@ n m  op til 
Nordlandets. Sydlandet danner et Hprjplateau, der mod 
Sydost og Syd har mange bratte Styrtninger mod Havet, 
men mod Nordvest har foran sig et lad Forland, hvis 
Hprjde ikke rskker  100 Meter' over Havet. Hojden af 
Sydlandets Plateau anslaar jeg til omkring 300 Meter. 
Ovenpaa dette have sig nogle stprrre Hojder, af hvilke den 
hrajeste, der synes at  frbmbyde en konisk Spids og saaledek. 
muligens er en vulkansk Kegle, neppe rager over 500 Meter 
op . over Havfladen. 

I 

Den lavere midterste Del af @en, der er byggeti af 
faste' Lavamasser og rigelig. besJ med Eruptionskratere, 
naar paa sit laveste en omtrentlig Eprjde af kun 66 Meter 
eller maaske mindre, medens Kratertoppene haa op til 

breadth of the northern part is a little more than 2 geo- 
graphical miles, that of the southern l1lz geo:raphical . 
miles, and the connecting tract (including the lagoon) 
measures at the narrowest point 1 1/2 English miles across 
(0.4 geographical milo). The area of the island is' 7.32 
geographical square miles. 

The northern part of Jan Mayen is larger and more 
elevated than the southern. From its central tract towers 
the monarch of the island, Mount Beerenberg, an ex- 
tinct volcano, rising in regal majesty to the height of 
6400 feet. The crater measures 4360 feet in diameter. 
The upper cone, which shelves at an angle of 42O and at- 
tains .an altitude of about 2000 feet, would, to judge from 
the black spots so conspicuous on its western declivity, 
appear to be composed of ashes. The base supporting the 
cone slopes out in every direction at an angle of from 8 
to 10 degrees, and this incline is retained towards thenorth 
and east to a depth of at least LOO0 fathoms beneath 
the sea-level. The edge of the crater has a jagged appear- 
ance,. and the loftiest peak lies on the west side of the 
mountain. Towards the north, the wall of the da t e r  has 
partially.given way down to a height of from GOO to 700 
feet. The depression thus formed extends northwards to- 
wards the north coast of the island, bounded on either side 
by diverging mountain ridges, that here and there project 
ledge-like one above the other. This is Beerenberg's val 
del bove, which' constitutes the snow-field for the largest of 
its glaciers, that jut out from the north side of the moun- 
tain. On the east side, too, are seen prominent ribs, all 
of which intersect the nevbs of the east side; towards the 
south and west, however, the surface of the outer cone 
would appear to be remarkably smooth, at the edge of the 
crater only being furrowed with shallow depressions between 
the jags. The base of Mount Beerenberg shelves towards 
the west, south-west, and north-east with a comparatively 
gentle incline, either to the water's edge or the low-lying 
shore; towards the north and east, howeves', the descent at 
the coast is very abrupt, exhibiting precipices 1000 feet 
high. In  several places the base of the mountain is inter- 
sected by deep ravines, through which the glaciers find a 
passage to the sea. 

The height of the southern part of.the island cannot 
be compared to that of the northern. The souther'n land 
constitutes a wide plateau, which, in a south-easterly and 
southerly direction exhibits numerous precipices along the 
coast, but, towards the north-west, has extending before it 
a low-lying foreland, less than 300 feet above the sea. 
The height of the plateau 1 estimated at 1000 feet. Rising 
above this table-land are seen several summits; the loftiest, 
which has apparently a conical form, and may therefore 
be of eruptive origin, can hardly attain an altitude of 
1600 feet above tho sea-level. 

The low middlo tract of the island, which is built 
up of compact masses of lava and bears numerous eruptive 
craters, has a t  its lowest point an elevation of only 200 
feet, or perhaps even less, whereas the crater summits 



150 200 Meter. Fugleberget er maalt til 150 Meter; 
Bg0en anslaaet til c. 150 Meter. 

BeerenbergsBasis er, som paavist af Carl Vogt, bygget 
af Lavalag og tildels T d a g ,  der synes at have flydt eller 
vere  kastet ud af det store Central-Krater, sandsynligvis 
forend dette havde opbygget den 0vfe Askekegle. Af lig- 
nende Bygning er Oens Midtparti og. efter Udseendet a t  
dprmme ogsaa den sydlige Del. Orenpaa denne store sam- 
menhaengende Lavamasse staa en Maengde smaa Sidekratere, 
der for en stor Del have bevaret en udpraeget konisk Form. 
Saadanne ere Krater Sms, Krateret 0st for Sydbraeen. 
Kraterne Esk og Vogt, Kraterne Danielssen og Blytt og 
Kraterne ved Guineabugten. Forstyrrede i 'sin Form ere 
Fugleberget paa Vestsiden og Bg0en paa Ostsiden, idet 
begges ydre Kraterrand er opslugt af Havet. Nogle af 
Sidekraterne .ere byggede af Lava og have udsendt betyde- 
lige Lavastr~mme, som Vogt, Esk, nogles Top er bygget 
af lose udkastede Masser, Slakker og Aske, Rapilli, som 
Kraterne ved Mary Muss Bugten, ved Guineabugten, andre 
af Tuf lk ,  Tufconglomerater og faste Lavalag, som Fugle- 
berget, og atter andre af Aske alene, som B g ~ r e n  og Berna. 

* 
Den vulkanske Hovedspalte, hvorpaa J a n  Mayen er 

bygget, gaar aabenbart efter Oens Lengderetning, efter 
Heklalinien. Men Sidekraternes Gruppering synes at give 
e n h t y d n i n g  af, at der liar vzeret Tverspalter i Retningen 
WNW.-ESE. Vi have nemlig i denne Retning, som det 
synes, flere Rader af Sidekratere, saasom Esk-Vogt-Berna, 
Fugleberg-Eg0, Hoyberg-Krater ved Fyrtaarnet (?). Er 
det et Tilfelde, at Endekrateret mod SE. i de to fsrste 
Rekker, Berna og B g 0 ,  kun have .udkastet Aske? 

Af Dale gives der paa J a n  Mayen ingen af stprrre 
Laengde; de stprrre Dale paa Nordlandet ere fyldte af 
Braeerne og Sydlandet synes at vere  meget lidet indskaaret 
af Dale. Af Bskke' ere kun faa iagttagne. 

Karakteristiske for Jan Mayens Kyst ere de paa mange 
Steder opstaaende Klipper i Havet, hvoraf vi ovenfor have 
nzevnt fiere. De ere vistnok for stBrste Delen Rester af 
Lavastr@mme, der ere iaaede ud i Etavet. 

J a n  Mayens Kyster ere, som ovenfor berprrt, paa 
mange Steder meget bratte og h0je. Paa andre Steder er 
der et lavt Forland, bestaaende af Lava, dEkket tildels 
med Sand. Dette Forland, som paa Kartet 11;tr sin smr- 
egne Betegnelse; ligger tildels saa lavt, at det er dskket 
med Raekved. Lave Strender, af Sand, ere ogsaa mange- 
steds tihtede, 06 indeholde store Mzengder af Rekved, 
Kjaever. og Hvirvler af Hval, Vraggods og opkastet Tang. 

reach a height of 400 to 600 feet. The altitude of Fugle- 
berg we found by observation to be 490 feet; that of Egg 
Island was estimated at  400 to 500 feet. 

As shown by Carl Vogt, the base of Mount Beerenberg 
is composed partly of layers of lava, and partly.of layers of 
tuff, that would appear to have flowed or been discharged 
from the great central crater previous to the formation of 
the upper cone of ashes. The middle tract of the island 
exhibits a similar structure, and to judge from its appear- 
ance, also the southern part. Above this stupendous mass 
of lava rise a number of small parasitic craters, the greater 
part of which have retained a conical form. Such, for in- 
stance, are Sars's crater, the crater east of the southern 
glacier. the Esk and Vogt craters, Danielssen's and Blytt's 
craters, and the craters in the vicinity of Guinea Bay. 
Fugleberg on the west coast and Egg bland on the east, 
are no longer conical, the outer edge of the crater having 
given way and fallen into the sea. Some of the parasitic 
craters are built up of lava, and would appear to have 
sent forth considerable currents, as the Vogt arid Esk cra- 
ters; the summit of others consists of loose eruptedmasses, 
cinders, and ashes (rapilli), as the craters in the vicinity 
of Mary Muss Bay and Guinea Bay; others are composed 
of layers of tuff, tuff-conglomerate and compact masses of 
lava, as theFugleberg. and others again of ashes alone. as 
Egg Island and the Berna crater. 

The chief volcanic fissure in which J a n  Mayen Gland 
is built, must obviously extend in the longitudinal direction 
of the land, parallel to the volcanic line of Mount Hecla. 
Meanwhile, the bouping of the parasitic craters would 
seem to intimate the existence of transverse fissures running 
from WNW. to ESE. ;  for in that direction there are, 
apparently, several rows of parasitic craters. as the Esk, 
Vogt, Berna. the Fugleberg and Egg Island, Hoyberg and 
the crater in the vicinity of the "pilot-boat" (?). Must we 
regard it as mere accident that each of the terminal cra- 
ters towards the south-east in the two first rows should 
have discharged ashes alone? 

J a n  Mayen has no valleys of considerable extent; the 
large ravines in the northern part of the island are filled 
with glaciers, and the southern land would appear to be 
but little intersected by vales 01' ravines. Of brooks or 
rivulets, very few have been observed. 

, A  characteristic feature distinguishing the coast of 
J an  Mayen, are the fantastic-shaped rocks that in many 
places rise abruptly from the sea, of which we have men- 
tioned several. They are no doubt in greater part frag- 
ments of lava detached from currents that had flowed into 
the sea. 

The coasts of J a n  Mayen are. as previoudy stated, 
in many places lofty and precipitous. I n  some localities, 
however, there is a low expanse of foreshore consisting of 
lava, partially covered with sand. This foreshore. whicli is 
separately harked on the Map, lies so low in places a8 to 
be covered with driftwood. Some localities. too. exhibit a 
low sandy 'beach, bestrewn with large quantities of driftwood, 
the jaws and vertebre of whales, bits of weck, and seaweed. 
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Intetsteds paa Ben findes en Havn, der kan yde e t .  
Skib eller en Bnad Ly i alle Slags Vejr.I Landgang paa 
0 e n  er derfor inulig kun naar Spren 'er forholdsvis rolig, 
men dette er vistnok en Sjeldenhed, undtagen naar Hayisen 
ligger rundt om 0en.  

Merkvsrdige @re de to Laguner, der ere adskilte fra 
Havet ved Volde af sort Sand, kun nogle faa Meter hlaje, 
e t  Par hundrede Skridt brede, som fare ferskt VaGd og hvis 
Spejl kun ligger ubetydeligt hajere end Ravet. Vestsidens 
Lagune er s a  dyb, a t  den vilde kunne give en god Havn, 
om Tangen blev gjennembrudt i tilstrajkkelig .Dybde. 0 s b  
sidens Lagune er mindre dyb. 

. 

J a n  Mayen ligger ganske i den ~s tgr~nlandske  Polar- 
strgm. Under 10 til 20 Favne er Haveh Vand hele Aaret 
igjennem iskoldt. Om Vinteren er der ofte aabent Vand 
ved J a n  Mayen; navnlig passere Szelfangerne jevnlig Testen- 
om @en. Sommeren er kold, en naturlig Fslge af det 
iskolde 17 and. 

Den nordlige Del af Jan  Mayen er dskket af evig 
Sne indtil en Hojde af omkring 700 Meter. Beerenbergs 
Kegle er 'snedakt undtagen paa de bratteste Steder, hvor 
den sorte Fjeldvag treder frem. Beerenbergs Basis er 
dskket af en udstrakt Snekaabe, hvokfra vddige Isbraeer 
skyde sig ned. af livilke 9 store Braer  naa lielt til Haiet. 

Sydlandet syiies ikke at  yare glacieret. Store Sne- 
flekker findes om Sommereii overalt paa 0eii i Nsrlieden 
a t  Havet. 

Men det Grernne mangler 
ikke, tvertimod danner Moserrles grlanne Teppe, der dsekker 
store Parties, en udrnerket malerisk Contrast til Berg- 
arternes sorte, brune og rode Farver. D e  af Dr. Danielssen 
paa Ejdet i Syd for Masy Muss Bugten samlede Planter - 
ere, ifalge Bestemmelse af Professor A. Blytt. fdgende : 

J k n  Mayens Flora er fattig. 

Samyraga cqiitosa, L. 
- nivalis, L. 
-- oppositifolia, L. 
- .iiwularis L. 

Ranwndus glacialis, L. . 
Eldianthus pgloides, Fr. 
Ceradum abinum, L.? 
Draba corymbosa, R.. Br, 
Cochlearia ofwnalis, L. 
O q m ' a  'digyna, . Campd. 
Catabrosa algidu, Fr. 

ganske ringe Antal p a  J a n  Mayen. 
af Sprfugl. 

Af Pdtedyr findes Fjeldrakken, Canis l aggus ,  i ikke 
Den synes at n m e  sig 

Af Fugle Lar Hr. Friele noteret fdgende Arter: 

Lille Sandbugt 'eynee 'efter Boskrivelsen i Zeespiegel at afgive 
e? god Raadhavn, dekket af udenfor liggende SJrjrergaerd. 

Den norske Nordhavsexpeditlon. H. Mohn: Ueogra5. 

Nowhere on the shores of J an  Mayen has ,a harbour 
been' found that  could afford .a ship or .a boat shelter in 
'all kinds of Hence, to land*& possible only 
.with the sea coinparatively smooth; which it rarely is save' 

. Specially noteworthy are the tmo lagoons, out off from 
' the sea by barriers.of black .sand, only ' a few feet high 
and a couple of hundred paces broad. They bot11 contain 
fresh water, the' surface of which lies but dery 'little aboi'e.. 
that of the sea. The lagoon on the wed side of theisland 
is deep enough .to- afford a good harbour were the barrier 
cut through to a sufficient. depth. The lagoon on the east 

Jan Mayen lies wiioilj within the Greenland Arctic cur- 
rent. A t  a depth of from 1.0 to 20 fathoms, the temperahre of 
the sea' is all. the year round'helow zero. In  the 'winter 

. there is. frequently opon water off 'the coasts of J a n  Mayen, 
sealers often passing to the west of the island. 'The 'sum 
iner is naturally cold, from the presence',of iceiold water 
so near the surface. of the sea. 

The nortliern part of Jan Majen rises, at a 'Leight 
of about 2300 feet,. into the region of perpetual frost. The 
upper ,cone of Mount Beerenberg is snow-capt, save on the 
steepest parts of its declivity, where the black mount&- 
wall' is ' seen protruding. The baie of 'Beerenberg is .girt 
with a 'belt of snow, from yhich prodigious glacieks take 
their origin, 9 of the largest reaching down to the water's 
edge. 

, The southern part of the island would not 'appear 
. to  be glaciated. Large patches . of snow b e  everywhere 
observed throughout the suinmer in the vicinity of the sea., 

however, is not wanting; the green carpet of moss, in places 
of considerable extent, .forms a striking and pleasant 
contrast, to the black, .brown, and red of .the surrounding 
rocks. The .plants collected bj. Dr. Danielsseu on thk isth- 
mus south of Mary.Muss Btiyty, ..are, according to. Professor' 
A. Blytt, as follows: - 

when drifbice encompasses the island. ' . .  

side is comparatively Shallow. , 

. Jan ,  Mliyen has but a ineagre Flora. Bright herbage, .' 

. .  . 

Samyraga caspitosa, L. 
- nivalis, L. 
- . wo$itifolia, L. 
- rivularis, L. 

Ranunculzls glacialis, L, 
Hidimthus 'yeploides, Fr. 
Cerastium alyinunt, .L, ? 
Draba corymbosa, R. Br: 
Cochlearia oj&nalis, L. 

. Oxyria d igpa ,  .Campd. 
Catahosa algida, Fr. 

' Of manimiterous animals, the Polar fox, Canis hgopus, 
Of birds: Mr.. is by no ' m a n s .  +are ' on '  Jan.  Mayen. 

Friele has noted the following specigs; -. . '  . .  

' 

.tho, "Zeeapiegel," to be a good harbour for boats, ,protected 'as it is 
by an outlying .chain of. ideta. 

Little Send Bay would.appear, Rocording to the acoount in'. 

4 
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Somatm'a mollissima, Leach. Sjelden. 
L a m s  gla&, Briin. Almindelig. . 
Fulmvrus glm*alis, Lin. Overordentlig talrig. 
Qrylle Mandti, Licht. Talrig. 

Mergulus &le, Lin. Talrig. 
Tringa maritima? 

Er Landets Fauna fattig, er derimod Havets desto 
.rigere, 'hvorom Vidnesbyrd vi1 foreligge i samtlige zodogiske 
Afhmdlinger i denne Generalberetning. * 

. Uria arra, Schlegel. Talrig. 

. . .  

Bemerkninger til. Kartet. 

. .  Kirtprojectionen er Mercators. Maalestokken 1 .: 200,000. 
Navnene .paa Kmtet  ere alle paafsrte af mig.. J eg  'bar 
.for det fsrste beholdt. alle de gamle hollandske Navne, i 
Originalsproget eller oversatte. Dernzest har jeg beholdt 
alle .de hf.Scoresby og Carl Vogt givne Navne. . Og ende- 
lig har jeg tilfsjet en Del nye Navne. Disse ere: Wey, 

. prechts'Br&, til Minde om ' den fremragende Polmfarer., hvis 
store. Plan t i l  Underssgelse af Polarlandenes . fysiske Forhold 
nu bliver realiseret ; Kjerkj's Bra?, efter, den bersmte norske 
Gealog; Foyns Bra?, , efter 'Capt.' Svend .Foyn, der var den 
f0rste: Nordmand, . som gik i Spidsen for de Nosskes. Sad- 
.fangst ved J a n  Mayen; Krater Sars, efter Expeditionens 
.Medlem, Prof. G. 0. Sars; ClaFdeboye Creek,. .det Punkt, 
hvor Lord Dufferin var i Land (efter velvillig skriftlig Med- 
delelse fra Lord D.; 'se ogsaa "Letters e o m  High Latitudes", 
&de 165); Lwd Du$erins Bra?; Ebieles .BYE, Qriegs BY@, 
WiU& Brq, Petersm BIZ, Schiertz's Top, eftar .Deltagerm 

' i vor Expedition; Eva& V0ringen, efter Expeditionens 
Skib; Bsaaten,  d i t  lille Krater i Nrerheden af Hoyberg 
(et Navn, 'der betegner e t  Tag 'over .en. Hsstak, der minder 
om . .  den .regelmsssige Kegleforml) ; Krater Daiaielssen, efter 
Expeditiohens .Nedlem, Dr. Dagielssen, der botaniserede 
her; Krater Bl@, efter Prof. A. Blytt, der bar bestemt 
de paa J a n  Mayen indsamlede Planter; ' Tbmses Bcek, efter 
Expeditionens Medlem, Chemikeren H. Tornrire, som fandt 
denne, re t  vandrige Bak.; Sqoresby's Berg, efter den bersmte 
'Hvalfanger, hvem Jan- Mayens , Geogr& skylder saa meget. 

. .  . .  
'' 

Moddelelse aF Dr. Snelleh i U$l;'echt. 

Somateria mollissima, Leach. - Rare. 
Lurus glauiw, Briin. - Common. . 
filmarus glacialis, Lin. - Exceedingly abundant. 
&ylle Mandti, Lioht.' - Abundant. 
Uria arra, Schlegel. - Abundant. 
Mergulus alle, Lin. - Abundant. 
Trz'cga maritima? 

If the land Fauna of the island is meagre; that of 
the sea is proportionately iich, a fact which the numerous 
zoological Memoirs published in this General Report will 
sufficiently attest. 

. 

.~ 

Bemarks on the Map, 

The Map is on Mercabr's projection, scale yu.ubvT. 
All of .the name$ are selected by myself. .First, I have. 
'chosen to retain the old Dutch names, either in the original 
language or translated. Secondly, ' I have' kept all. the 
names gi,+en by. Scoresby and Carl Vogt. 
have added 'ney dames, viz. Wejprecht's Qlm*er, in memory 
o f ,  the renowned traveller, whose 'comprehensive plan for 
the investigrqtion .of ,the physical conditions of the Arctic 
.Regions is now in course of . realisatidn ; K j d y s  Glad&, 
after the celebrated Norwegian 'geologist;. Poyn's Glacier, . 
after Captain Svend'Foyn, the first of his countrymen who 
started a Norwegian sealing' fishery off the coasts of .Jan I 

Mayen; Sars's Orater, after Professor G. 0.. Sals, member 
of the Expedition;' Clandeboye Geek, the spot where Lord '  
Dufferin landed (as kindly communicatod ' by' that nobleman. 
from Constantinople; see, too, '%etters from High Lati- 

'tudes," p. 165); Lord Duffwin's Qlm'er; f i e b ' s  Glacier, 
Qrieg's @l&er, Wille's Ulacier, Petersen's @lacier, Schi'ertz's ' 

Peak, ,after gentlemen who took part in the Expedition; 
. the  Vsringen Grater, after the name, of the vessel; H0sm 
ten (haycock), the small crater. in the vicinity 'of ikount 

, Hoyberi (Hoyberg. is d Dutch word signifying ihe roof. of 
a haystack1 that in 'form. has some resemblance to a . 

volcanic. cone); Danidssen's hater ,  , after Dr., Danielssen, 
member 'of the Expedition, who botanised on its slope; 
Blytt's Orat&, after Professor A. Blytt, who h i  deteqinined. 
the'specimens of plants collected on Jan  Mayen; T m b e ' s  
Rivulet,' after Mr. H. Tornsei chemist to the Expedition, 
.who on one 'of OUT' excursions found this," for J a n  Mayen 
copious spring of water; Mount SCorGby, 'after the enier- 
prising British whaler to whom the . geography of. J a n  
Mayen is so greatly indebted. 

And finally, .I , 

. .  
. .  

Communicated by Dr. Snelleii of Utrecht. 

. .  
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Fra Eli. H. Reusch, Assistent ved deri, geologiske 
Undars~gelse, har jeg modtaget fdgende Meddelelse om 
hans mikroskopiske Undersprgelse af nogle Bergarter fra 
J a n  Mayen. 

De Haandstykker fra J an  Mayen, som De velvilligen 
har tilstillet Universitetets Mineralkabinet, har jeg efter 
Professor Kjerulfs Opfordring unders~gt  mikroskopisk. Der 
foreligger Basalter (Rosenbusch's Definition). Herved er 
dog at  bemsrke, at Olivinen, idetmindste tildels, or tilstede * 

i noget ringe Mangde, og at Plagioklasen, i Modsstning 
til, hvad der for det meste finder Sted hos de zegte Basalter, 
for en Del forekommer porfyrisk indsprzengt i stgrre Indi- 
vider. Alligevel har jeg ikke kunnet beslutte mig for 
Kavnet Augitandesit. 

Fire af Haandstykkerne, NO. 4, 5, 6, 7, var  teminelig 
ens; med blotte 0jne betragtet foreligger en temmelig rige- 
lig, af smaa tomme Rlsrerum opfyldt, tat, mprrkegraa Bergart, 
hvori man ser fremskinne fine Feltispatlister og enkelte 
storre Feldspatkrystaller, saint ogsaa bemzerker en eller 
mden Augitkrystal, . undtagelsesvis endelig ogsaa et lidet 
Korn grprnlig Olivin. 

Under Mikroskopet ser man en fodioldsvis, lidet fin-: 
kornet Grundmasse af langstrakte Plagioklaskrxstaller og 
mere rundagtige Augitindivider, frenideles mprrkt slagge- 
agtigt Glas og Korn af en nisrk Jernerts. Udskilt i sterrre,. 
porfyrisk indsprengte Krystaller forekommer Plagioklas . og 
Augit, hvillcen sidste som Grundmassens er lys brunlig-grprn, 
meget svagt pleochroistisk. Hist og her i Prsparaterne. 
opdager man indsprsngte stprrre Olivinkrystaller, der .er 
saagodtsom aldeles friske og for en stor Del onigrsndsede 
af distincte Flader. 

. 

' I .de sterrre Krystdler af de, sidstnsvnte tre' Mine- 
..raler sees gjerne Glasindeslutninger og Jernertskorn, i 

D e  'som No: 2 og 3,.ma?rkede .Haandstykker var ikke. 
. por0ie ob indeholdt talrigere samt mere fremtrpdende por- 

fyrisk udskilte Kpystaller end forekaaende. ,I Giundmassen 
. vm Augiterne meget smaa; . Jernerts . var rigelig tilstede ; '. 
. lidt .Biotit bemerkedk; Glas saa man kun lidet til. Der- 

imod indeholdt .de. udskilte stprrre Plagioklaskrystaller Inde- 
' slutninger af saadant som ogsaa af Grundmassen.i rakliert 
. redtangulsrt omgrsndsede Partiei.. ; En paafaldende. Fin- 
kornethed udmarkede den Olivinkrystallerne nsrmesk om- 
givende Del af Grundmassen,, i hvilken. forresten i dette 
lige sad lidt. som ,i foregaaende. Tilfzelde Olivin bemsrkeies 

* som egentlig Bestanddel. Oliyinen var dels ornglkndset af 
Flader, dels havde den  ujevne Omrids, deis endelig trangtk 
Grundmassen med ujevnt conturerede, undertiden uiprae- 
get sskformede Forgreninger ind i dem: Disse Forgre- 
.ninger var finkornede eyor , vel oftere et slaggeagtigt Glas, 

. h+!ilket 'ogsa& & m e  optraadte i den til. Krystaperqe ellers 
allernarmest sterdende Del af Grundmassen: Hosstaaende 

. ' i r e  Figurer, der er tegnede ved 360 Ganges ,Forstsrrelse, , 
illustrerer n0Jere dette' Forhold. For  Tydepgheds Sky14 
har jeg-undladt at indtegne de Sprakker OQ Jernertskorn, 

Oliyinen tillige Picotit ',(?I. 

* 

' 

. .  

Mi*. H. Reusch, ..Assistant to the Norwegian Geologi- 
cal Survey, has sent me the following results of his micro- 
scopical examination of divers rock-specimens fisom the 
iSland bf J an  Mayen. . ' 

The rock-specimens from J a n  Mayen which you kindly 
forwarded to. the Nineralogical Museum. of the University, , 

I 'have, at Professor Kjerulf's request; submitted to micro-, 
scopic examination, They are basalt (Rosenbusch's .defini- . 
tion). I must, howevor, . observe, that in some cases olivine: 
is present in no p e a t  proportion, .and .that. plqioclaie, as 
,an exception to the general rule in true basalt, occurs here 
and there porphyrically imbedded in crystals of considerable 
size. *Nevertheless, I cannot decide for augite-andesite.' 

' 

. .  . .  

s Four .of the specimens! Nos. 4, 3, 6, and 7: *.are 
compa.ratively uniform, in appearance. To tKe naked eye:'' 
their aspect i s  that of a 'dark-grey rock exhibiting numer- 
ous empty vesicles,' toiether with glisteding lines of feIdspar 
and several large crystals of that substance; 'one oi. two 
crystals of augite may be likewise observed, and finally 
minute. isolated granules of greenish olivine.. , .. 

coarse base of eloniated plagioclase crystals, along with 
crystals of augite, roundel. in. form, dark slagg3;- glass; ' and 
grains of a dark-coloured iron ore. ,Plagioclase and iugite .a 

occur imbedded in comparatively large crystals, the ljxtter 
having, in common with that of the base, a brownish-green 
tint; it is, too, t o  a. very slight extent pleochToistic. Every 

.here. and there in the prepared' specimens are ,  observed 
comparatively large imbedded crystals of olivine, with scarcely 
a trace of decomposition! and having on all sides well- 
defined facets. . ' ' 

In  the three last-mentioned minerals are seen. cavities 
.containing glass and graips of iron ore; in the olivine ,also" 

Viewed under the 'microscope, is .seen a 'comparatively , 

piaotite '(?). , . .  

Specimen; NO. 2 a i d  3 are not pbroys; 'moreover, 
they differ from those described abope in having a: greater 
number of porphyrically imbedded crystals, which are. also 
more obvious. Ii.1 the bise, -the grains of augjite :are ex- 
ceedingly minute; iron ore is present in great a.bundance; 
a little biotite, 'too, was obseryed, ' but. only traces of glass. 
.On' the other h4nd,' the lakg6 plagioclase crystals exhibited 
nu$erous cavities containing the latter substance, as also 
that of the base,. in beautifully formed rectangular. syots. 
The part of the bise immediately sumbunding the crystals 
of .oliGine exhibits a remark'aljly fine granulation, ' 'though 
for .tile rest,. neither' in' these nor any of the foregoing 
specimens does olivine 'occur as a ,true basic constituent. 
The crystals' of olivipe have some of them plane' surfaces, 
others irregular outlines, and some are pierced by the sub- 

:stance of the base with irregular, and possibly also sac- 
. like, ramifications. These ramifications &e' either finely 

granular, or, more frequently .perhaps, eonsist .of slaggy 
glass, which often occurs too ih the part of the base 
contiguous to the crystals. The three figures given below, 
slioaing the object as '  it appeared under the microscope 

) .  . . . d* 
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som tildels sees i Olivinkrystalierne. Det mglrke med kors- 
vise, hvide Linjer, som sees indtrzngende i Olivinen er urent, 
slaggeqtigt Glas, det sorte Mineral i Omgirelsen or Jern- 
ertskorn. 

(magnifiing 360 diameters), will supplement the verbal descrip- 
tion. To avoid complexity in .the drawing, I have left out 
the fissures and the grains of iron ore that are seen in some 
of the crystals of olivine. The dark substance, with intersecting 
white lines, seen piercing the olivine, is discoloured, slaggy 
glass, the black particles lying around, ga ins  of iron ore. 

1 

Olivinkrystal i Basalt. - A Crystal of Olivine ili Basalt, magnified. 

Den omgivende Bergart er paafaldende finkornet indved Kry- The surrounding rock exhibite R remarkably fine granulatioii 11 in immediate proximity to the crystals, \vhich it pierces in sac-like 1 ramification@. 
stallen og trnenger i snekformede Forgreninger ind i denne. 

Olivinkrystal i Basalt. - A Crystal of Olivine in Basalt, magnified. 

Discoloured glass is seen piercing the crystal from the snr- ll rounding rock, which has a fine granulation. 
Urent Glas indtrrengende fra den omgiirende temmelig finkor- 

' nede Bergart. . 

Olivinkrystal i Basalt. ;k Crystal of Oliviue in Basalt, magnified. 

The surrounding base is finely granulated. - At the top of the 
Dis- 

coloured glass pierces the crystal from the rock surrounding it. 

Den omgivende Bergart er finkornet. Overst paa Togningeii 
sees Basalt af den herskende Rornighedsgad. Urent Glas trenger f iyre  is seen basalt of' the dominant degree of granulation. 
irid i Krystallen fra Omgivelsen. 
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Disse niikroskopiske Forhold ininder unsgtelig om 
Eruptiver, son1 blirer finkornede paa sine Grxmer og 
sender finkornede Forgreninger ud i de omgivende Berg- 
arter. Hvorvidt lier foreligger et  Afkj~lingsfmomen er 
dog tvivlsonit ; maaske Olivinen allerede ved sin Udkrystal- 
lisation har paavirket Grundmassen. saa den i dens umid- 
delbare Nzrhed har stivnet hurtigere. Lignende Forhold 
som disse ved Olivinen beskrevne iagttages, om end mindre 
karakteristisk, ved de udskilte Plagioklas- og Augitkrystaller. 

Haandstykket KO. 8 er porprst, af en f'orholdsvis lys, 
rprdliggraa Farve og indeholder udskilte Augitkrystaller. Un- 
der Mikroskop ser man, a t  Bergarten, som er forholdsris 
lidet grovkornet og lidet rig pm mindre Augitindivider, 
indeholder en he1 Del Olivin. Uennes Individer udhlever sig 
ikke synderlig i Stprrrelse fremfor de prvrige Bestanddele ; 
den er ikke som i de foregaaende Tilfdde frisk, men un- 
derkastef, en begyndende Serpentinisering ledsaget af' Ud- 
skillelse af Jernoxyd, som er  det, der gjsr Bergarten rprdlig. 
Slaggeagtigt Glas er teinmelig rigelig tilstede. No& lange 
fine Naale i Feldspaten formodes a t  v m e  Apatit: 

Haandstykket No. 1 udinsrker sig fra de beskrevne 
makroskopisk derved a t  det ingen porfyrisk udskilte Feld- 
spatkrystaller indeholder, men derimod en Mangde smukke 
gulagtiggrprnne Olivinkrystaller, son1 er. iiidtil 0.5 cm. store. 

Under Mikroskopet ser man, at Hulruminene gjerne 
er omgivne med en Zone af Glas. I Olivinen, der s p e s  
at vsre  udkrystalliseret efter en anden Typus end foregaa- 
ende, bemsrkes hypyig det som Picotit tydede Mineral. Den 
mprrko Jernerts er tilstede . ikke alene i rundagtige Korn, 
men ogsea i stavformede Legemer. Disse forekommer som 
Regel n a r  Olivinkrystallerne og liar en bestcmt Stilling til 
disse, uanseet Bergartens ~ v r i g e  pact kryds og tvers lig- 
gende Bestanddele. J h  st&r, saavidt jeg har kunnet iagt- 
tag0 det, lodret mod Olivinernes Hovedakse, parallelt deres 
lange Biakse ; de staar nemlig lodret mod deres bedste Gjen- 
nemgangsretning. Man faar Indtrykket af, a t  Bergartens 
fprrst udskilte Bestanddele, Olivinen og Jernertsen, i . den 
endnu plastiske Masse har ordnet sig i et  bestemt Forhold 
indb yr des. 

Tliese microscopic details are undeniably suggestive 
of eruptive rocks. that  exliibit a fine granulation a t  their 
limits and send forth finely granulated ramifications. Whether 
we have here the result of some cooling process is doubtful ; 
possibly, the olivine acted in the course of its crystallisation 
upon the basic substance, thereby causing the latter in its 
imniediste vicinity to harden sooner. A similar feature, 
though less characteristic than in the olivine, distinguishes 
the imbedded crystals of plagioclase and augite. 

Specimen No. 8 is porous, of a liglitisli ruddy- 
grey colour, and contains imbedded crystals of augite. 
Yiewed under the microscope, this rock. which. compam- 
tively, lins not a coayse granulation and exhibits but few 
particles of augite, contains a g o d  deal of olivine. The 
crystals of the latter substance are not very large as com- 
pared with its other constituents; the olivine is not as in 
the foregoing specimens undecomposed, but exhibits distinct 
traces of. serpentinisation, along with the forination of oxide 
of iron. ' This it is which gives a red colour to the rock. 
Slaggy glass occurs in comparative abundance. A few long 
thin crystals in the feldspar would appear to be apatite. 

0. 1 is distinguished macroscopically from 
those described above, by its not containing imbedded crys- 
tals of feldspar ; it exhibits, however, an abundance of beau- 
tiful yellowvish-green crystals of olivine, measuring up to 
0.6 cm. 

Viewed under the microscope, the hollow cavities are 
found to be encompassed by a Z O ~ ~ Q  of glass. The olivine 
esliibits a type of cryktallisation different to that observed 
in the other specimens, and contains a greater proportion 
of picotite than usual. The dark iron ore occurs not only 
in roundish grains, but also h rod-shaped corpuscles. 
corpuscles are as a rule observed in immediate proximity to 
the crystals of olivine and have x definite position towards 
them, irrespective of the other constituents of the rock, 
that run in all directions. They are placed, so far as I 
could determine, perpendicular to tlie vertical axis of tlie crys- 
tals, and parallel to tlie macrodiagonal, being perpendicular 
to the most perfect cleavage. Tho first-formed consti- 
tuents of tlie rock, olivine and iron ore, would appear to 
liave taken up a definite position one towards the other 
while the surrounding mass &as yet plastic. 

Specimen 

These . 

Olivinkrystnl i Basalt. - A Crystal of Olivine in Basalt. 

The iron ore occnrring na rod-shaped corpuscles has n definite 
position towards the crystal of olivine. - RIicroscope magnifying N O  

Den i etnvformedc Legemer forekommcnde Jerncrts hnr en 
bestemt Stilling i Forhold til Olivinkrystallen. Tegnet ved 360 
Ganges Forstrmelse. 



3. Beeren Eiland: 

Den 4de Juli 1878 .k‘om Expeditionen tidlig om 
Morgenen op under Beeren Eiland. Taagen, som l a o v e r  
0ens  hojere Dele. spredte sig efterhaanden, og om For- 
middagen blev Vejret ganske klart, Vi ankrede udenfor 
. den saakaldte *LRussestueO. . et  forfaldet lidet Hus. der dog 
tidligere skal have va?ret Bolig for et overvintrende Parti. 
Gjennem -LBorgermester-Porten”l roede vi ind i den lille 
Bugt, ved hvis inderste Bred Russestuen ligger. .Vi med- 
havde fra Bergen en Post til den hollandske Expedition 
med Skonnerten .‘Willem Barendsz,” hvilken efter den d 
den hollandske Consul meddelte Anvisning nedgoves, ind- 
lagt. i en dobbelt Kasse, i Saxheden af Huset. Stedet 

‘ merkedes med et Flag, lirorpaa stod malet: ‘“Voringen’ 
til ‘Willem Barendsz’.“ Vi havde senere p a  Sommeren 
den Tilfredsstillelse at erfare, at Hollz~nderne havde fundet 
sin Post. 

. Tor t  af stormende Vejr og Modvind forlamgede Op- 
‘hold i 0sthavet tillod os ikke a t  o f i e  mere end en halv 
Dag til et Besog paa Beeren Eiland. Jordbunden bestod 
omkring Russestuen af lutter forvitret Sten, en ren “For- 
vitringshud,” der i Frastand gav Landet e t  aldeles r‘pm- 
skaldet” Udseende. Om Morgenen toges Skitsei af Beeren- 
Eilands Sydvestpynt. ’ Billeder af denne findes i Beretnin- 
gerne om de Svenske Spidsbergen-Expeditioner 1861 og 1864. 
Da vi vare i Land om Formiddagen, og .efter at vsre 
kommen ombord jgjen. tog jeg Skitser af 08x1s hprjeste 
Fjeld, Mount Misery. Fig. 8 er skaaret .efter en Teg- 

Man ser her Beeren- 
Udenfor viser sig Drivis, 

der koinmer fra Nordost. Gjennem Mount Misery gam 
et  horizontalt Lag af en ejendommelig fremtraedende Berg- 

‘ art med. som det synes, verticale Afsondringsflader. For- 
saavidt man kan dplmme af Udseendet alene i Frastand, 
synes denne Bergart a t  v m e  den af Nordenskiold bensvnte 
Hypqrit, der forekommer paa aldeles lignende Maade paa 
Spidsbergen og .hvis’. Forekomstmaade sees af fler6 Billeder’ 
i Beretningerne om de Svenske Spidsbergens-Expeditioner. 

. Ding, der er gjort efter disse qkitser. 
I Eilands Sydostpynt til Hojre. 

Hhjden af Mount Misery’s averste Top bestemte jeg 
Fra et Punkt i Land, hror der var 

opr’4st en liden Stenvarde. maalte jeg med Sextant Vin- 
-kelbjden (00 50’ 0”) af Yoringens Stormast (der efter e t  
nqjagtigt ta$et Maal udgjorde 21.39 Meter). Dette giver 
en Afstand mellem Stenvarden og Ankerpladsen af 1470 
Meter. Ted Stenvarden var Lufttrykket 744.mm0, medens 
det ombord, i Havets Niveau var 750.mm7.  Luftens Tem- 
peratur var 5O C. Stenvardens Hojde over Havet bereghes 
herefter til 73 Meter. Enavidere maalte jeg med Sextanten 
Vinkelen mellem ‘Toringen” og Toppen af Mount Misery 

, paa fprlgende Maade. 

. Se “Svenska Expeditionen till, Spetsbergen Ar 1864 ombord 
paa :‘Axel Thordsen,” under’ledning af A. E. NordeuskiSld”, Side 1 ti. 

3. Beeren Eiland. 

On the 4th of July, 1878, early in the morning, the 
Expedition reached the coast of Beeren Eiland. A thick 
fag, which lay over the loftiest parts of the island, gradu- 
ally dispersed, and in the course of the forenoon theiveather 
became quite clear. We anchored off the so-called “Rus- 
sian. Hut,” an old, neglected cabin, wliich is said, however, 
to have once served as a winter abode for a party of sailors. 
Passing through the LLBorgermester-Porten” (burgomaster’s 
gate), we rowed into the small bay at the head of which 
stands .the Russian Hut. W e  had with us from Bergen a 
bag of letters for the Dutch .Expedition with the schooner 
Ll Willem Barendsz.” which, in accordance with directions 
given by the Dutch Consul, was now buried near the cabin, 
after being laid in a double case’. We ‘marked the 
spot with a flag, on which had been painted the words: 
“.V0ringen’ til *Willem Barendsz‘.” Later in the season 
we had the satisfaction of learning that the Dutch explorers 
had found their letters. 

The boisterous weather and the succession of contrary 
winds that had pyotracted our cruise in the Barents Sea, 
would not admit of our devoting more than half a day to 
an excursion on Beeren Eiland. The ground in the vicinity 
of the Russian Hut  consists exclusively of disintegrated 
stones, -- in the strictest sense a “weathered crust,” which 
at some distance gives .to the land a grey, bald appemance. 
I n  the morning we sketched the south-western promontory 
of Beeren Eiland. Views of this headland are given in 
the accounts of the Swedish SljitzbeTgen Expeditions in 
1861 and 1864. When on sliqre in the forenoon, and after 
returning to the vessel, I sketched the highest.surnmit of 
the isiand, Mount Misery, The view in Fig. 8 is from 
these sketches. To the right, we have the south-eastern 
headland of Beeren Eiland. Beyond, is seen driftrice bear- 
ing down upon the island from the northeast. Traversing 
Mount Misery. we observe a layer of a peculiar conspicu- 
ous rock, having apparently a vertical columnar structuro. To 
jud& from its aspect a t  a distance, this rock wo@d appear 
to be of the kind designated by Nordenskiold as hyperite, 
that occurs under precisely the same conditions on’.Spitz- 
bergen, and the structure of which is illustrated in several 
of the figures accompanying the accounts of the Swedish 
Spitzbergen Expeditions. . 

* The altitude of Mount Misery was determined as fol- 
lows. From a point on shore. a t  which a mound of stones 
had been erected, I measured aitli the sextant the angle 
of elevation (0O 5?’ 0‘’) of the main mast of the “Varin- 
gen,” which, according to accurate measurement, had a height 
of 21.39 metres. The said angle corresponds to a distance 
between the mound and the anchorage of 1470,metres. At 
tlie mound, the barometric pressure was 7 4 4 . ~ ~ 0 ,  whereas 
on board (at the level ’of the sea) it was 7 5 0 . l n m 7 .  The 
temperature of tlie air was 5 O  C. From these, data, the 
height of the mound above the sea-level was computed at 
-__ 

See “Sveneka ‘Expeditionen till Spetsiergen b r  1804 ombord 
’ pea ‘Axel Thordsen,’ under Ledniug a i  A. E. Nordenskiold,” p. IO. 
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(1 11” 22’) og Toppciis Vinkellicrjde o b r  Horizonten (so 40’). 
Horizonten bcsteiiites vcd Hjelp af Wrcdcs Niveller-Spejl, 
med hvilket jeg inerltcdc mi,: e t  tydeligt Punkt  paa Fjeldet 
ret under Toppen, i Ytenvardens Kiveaa. Kominrn oniborcl 
niialte ,jeg ~ ‘ i u ~ r e ~ t w  i n e ~ c n i  Stenvar(1bn og ~ o p p e n  nf 

73 metres. Moreover. I ineasured with tlie sextant the 
angle subtending between the *‘Vfiringen’’ and. thc summit 
of Mount Miser? (1 1 lo W), as also the angle of elevation of 
the latter above the horizon. (8” 40’).. Tlie horizon was 
determined by means of Wrede‘s levelling-mirror. ’with .which 

Fig. 6. Mount’ Misery. 

Mount Xisery (ASo 9’) saint Toppeiis Hajdevinkel over 
Horizonten (7 X’, corrigeret for liiminingdaling). Her- 
efter beregnes Afstandeu Stenvarde--Top til 39 14 Meter. 
Afstantlen. Slrib--Top til 3131 Meter, og Hajdrforskjelleii 
melleni de to farste Punkter til 472 Jieter,  mellem de to 
sidste til 541 Meter. Lzggcs liertil de respective Stand- 
punkters Hfijde over Havet, 73 Meter og 3 Meter, Saaes 
son1 ltesultat 645 og 544 Meter. Den sidste Besteniinelse 
har jeg anta-get som den siltreste, og szrttcr saaledes Mount 
Misergs Hujdc til j 4 4  Meter eller 1785 engelske Fod. 
Dette er et  storre Tal end den paa Sakarterne, forinentlig 
ofter e t  Sltjt4n. xiigiviie Hajde af 1200 Fod. 

I marked a point on the iiiountnin, in the vertical plane 
of the summit, niid level with the mound. On . returning 
to the vessel. I measured the. angle subtending between the 
mound and the suminit of Mount Misery ( 4 3 0  9’), as also 
the angle of elevation of the latter above the horizon (7O 
5G’. corrected for the dip). Tlie distance between the 
niound and tlie summit w:is then computed, and ’ found to 
be 3914 metres, t l int  between’ the’ ship and the summit 
3131 metres, and the difference in altitude between the 
two firstrmentioned points 478 metres. between tlie two 
lnst-mentioned 541 metres. Now, if to these figures be 
added tlie height above the sea of the respeotive stand- 
points. vix, 73 metres and 3 metres, the  result will be 
545 mid 544 metres.. The latter determination I regard 
as tlic more trustivortliy of the two, find have thwefore 
piit the altitude of Mount Misery a t  544 metres. or 1785 
English feet above tho sea-level. This ekcecds tlic height given 
in tho clinrts :-- 1200 feet. the result probably of estim‘ ,I t’ ion. 
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Den lste August 1878 laa Expeditionen under Nord- . 
ostsiden af Beeren Eiland. for at. have Ly  for .den p& 
Havet blaesende Sydrest Storm, Da Vejret om Aftenen 
syntes at bedage sig, 'fors0gte~ at lande paa 0en.  Dette 
lyktes ogsaa. Vi liom i Land ved Mundingen af. Engelsk- 
Elven, der ietl sit Udl0b i en liden Bugt danner' en Fos. 
Vi steg op paa' Beeren-Eilands , flade Plateau, der fandtes 
at ligge bmtrent' 34 Meter over Havet, og .vandrede en 
Mils Vej nordover. Kysten . er overalt ganske brat, flere 
Steder helder Fjeldvzggen udover. Den er dannet .af hori- 
zontale Lag, ' der som bekjendt tilhere Stenkulperioden. 
Fra S0ep af 'ser Kystlinien temmelig -ret ud, men fraLand 
viste den' sig ,at b e s t h .  af freinspringelide Nes afvexlende 

' med indgaaende Bugter. ' BrEndingen arbejder uafladelig 
paa at udgrave derlivere Lag.' .De-overliggende Lag miste ' 

sit .'Underlag, brydes af , og styrte i Stranden, hvor de 
s~ndermales af Bglgeslaget. Paa Land saa ri, indenfor 
Plateauets Rand, gabende Spraekker, der .  h a d e  dame$ sig 
ved de undergravede Lags begyndende;Synkning. 1. Fjaeren 
saa vi, livorledes Balgerne tumlede vildt . med det nedrasede. 
'Lands Rester. Ted .enkelte Nes staar igjen Stabber eller 
Ssjler, adskilte fra Landet, ogsaa som Vidhesbyrd om 
Havets' Magt. Disse Stabber, med sine horizontale Lag, 
frembyd'e s0& Hkkkepladse. for tall0se. Sifugle, der her 
kunne vaere i Fred for Fiender. Se ledes  skrider' Beeren-, 
Eilands Ddelsggelse frem. . 'Den grunde Banke, ,der straek- i 

. .  ker sjg fra 0sbSpidsbergen til Beeren-Eiland, er ' sandsynlig- 
vis for en stor Del Resterne af dette Land. xu kommer, 
hertil det faste Materiale, som Drivisen fwer med sig og 
afsaetter ' ved sin Smeltning. 

:Vert Billede viser denue Kyst med de udoverhaen- 
gende Lag, de fremstikkende Nes: .de. af Bdgerne udhulede 
Bugter, i hvilke Brendingen.arbejder, og to af ,de frit- 

. s tkende  Stabber. 

Inde paa Sletten padsserede vi, i en Afstand af e t  
PA' Kilometer fra.Kysten, en Raekke smaa grunde Fersk- 
vandsser, h i s  T'and .havde .en Temperatur af 9 O  C., og 
som syntes at vaere e t  yndet Opholdssted for talrige $13- 

. fugle. Ovedaden af Fjeldet bestod af lutter l0se Stem! 
dels som 10s Ur, dels som . mindre Stene med Jord inellem, 
der frembprd en Smule Vegetation. Hist og her fandtes 
sammenhaengende Mostepper. 

. .  

Den 5te August 1878 fik vi for forste Gang OJe paa 
Spidsbergen. Ved Middag saaes .Sfd-Spidsber$en forud, e t  
skydBkket Land med Sne og Isbreer. Udenfor Sydkap 
ligge nogle ganske lave0er. Vi sejlede wndeinom disse og 

On the 1st of August, 1878, the "Vmingen" rode at 
anchor off the north-east coast of Beeren Eiland, during 
a heavy gale from the south-west. In the evening, the 
weather having somewhat abated, an attempt was made to 
land on the island, It proved successful. We landed at 
the mouth of English River, .which forms a cataract where 
it disembogues into a small bay. We ascepded to the pla- 
teau of Beeren' Eiland, that attains an elevation of about 
110 feet above the sea, and strolled for a few miles in a 
northerly direction. The coast j s  everywhere precipitous, 
in several places with beetling cliffs. It is built up of horizon- 
tal strata 'belonging to the true carboniferous era. As seen 
from the'sea, t4e coast appears to .extend in a campara- 
tively unbroken line; but on. landing, it was found to form 
numerous headlands and bays. The ceasless action of the 
surf gradually wears away the lower strata. The upper 
layers being thus deprived of their support,.-give way, and 
topple down into the sea, where they are broken up by the 
lashing of the waves. Near the edge of the plateau were 
seen yawning rents in the surface, showing that the sub- 
jacent layers were about to give way. On the beach, we . 
could observe the action of the waves in tossing about the 
fagen masses. Stumps or columns of rock still remain off 
some of the headlands, - another proof of the marvellous' 
power of the waves. These columnar rocks afford favourite 
breeding-haunts for se;t-fowl, where they have nothing to 
fear from their ene'mies. Thus proceeds the gradual 
demolition of Beeren Eiland. The bank extending from 
East Spitzbergen to Beeren Eiland, i& probably in greater 
part the remains of this land, along with the solid i a t t e r  
deposited on the meltmg of drift-ice. 

Our view of this coast shows the beetling stratified 
cliffs, the bold projecting headlands. the bays and creeks 
hollowed out by 'the sea, in which the surf is for ever 
engaged in its work of destruction, and two of the isolated 
columnar rocks. 

On the plateau, aboat a mile from the coast, we 
passed a chain of small freshwater lakes, apparently the 
favourite resort of innumerable wild-fowl ; the temperature 
of the 'water was 9O C. The surface of the idand con- 
sisted exclusively of loose materials, in part dry gravel, i n .  
part small stones embedded in earth exhibiting traces of. 
vegetation. Here and there was seen a carpet of moss. 

. .  

On the 

4. Spitzbergen. 

th of August, 1878. we 'gdt our ,st view 
. of Spitzbergen. About noon the "Varringen" bore down 

on South Spitzbergen, a cloud-capt land, with snow-fields 
and glaciers. Off Southcape are seen a number of small, 
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ailagde et kort,Besog i Storfjordon. Det var en ejendoinmelig 
smuk Aften. 'Foran os laa, som Billedet viser, Sydkap 

* med sine Sne-,.og Isbrser! af hvilke en nssten naaede 
Havet. Fjeldtoppene vare paa Vestsiden indhyl1ede.i Skyer, 

. fremkaldte af den. herskende Vestenvind. Paa Ostsiden' 
derimod, ;imod Storfiorden, var Himmelen klarere, og ude 

. i  Horizonten mod 0 s t  var der nldeles klart Solskin. .Men 
Himmelen var ikke blaa, den havde et fopnderligt sterkt, 
gult Skjsr, som €erst i Sydost gik over t i l  dot vante blaa. 
'1 Nord for det egentlige Sydkap saaes "Ei'ei.lhaus F je ld ,  
og . mellem dette 66 Sydkap fremtraadte 0 .  Billedets interes- 
santeste Gjenstand, en Isbrs ,  der fra det Indre af Landet 
.med sagte Gkraaning steg ned til og langt 'ud i Havet, 
hvor den endte med en tverbrat Vsg ,  kanske sine. 30 weter 
hoj, og hvis horizontale Udstrekning kunde maales med 
Kvartmile. Ted  Synet 'af denqe .Ismasse, paa. hvis Over- 
flade Solens Straaler fremkaldte et blendepde hvidt Lys, 
medens den bratte Endemg l i a  som en lang, mgrk Rand 
eller $ky&e langs .Hzqvbrynet;' med den sterkeste Modsaet- 
Ding til hin, :kunde. jeg forstna, hprfof  * vore Fangstfarere 
Palde .Isbrserne .for Is-flelde. Et, saadant Fjeld kjor, som 
det her trader ' frem, .den samme Berettigelse gjaldende pa& 
at deltage'i Rsekken if de, Masser, der bygge. den 'fa& 
Jord ,  som den mais'iveste Granit. Vort Billedes Forgrund 
,danner det spejlblanke! kub 'nu og' da af en sva$ Bris 
krusede, men dog altid gyngende HavspFjl, med-sit gjennem- 

B sigtige, gronne Vand, i hvilket Isflag og Isblokke 'af de 
'mangfoldigste' og ' forun'derligste Former ligge omstrerede. 
Her. sees et fladt Stikke, ovehpaa dels blendende hkidt af 
'$ne, dels tilsmudset af jor.d&tige Stoffe; med b l k  Sprskker 
og smukt bl4agl:ent .under Vandet - det er, Tandots egen 
F 'aqe.  Hist et Stykke som en Svane med sin.lange Hals; 
e n  hyppig Fremtoning hos Polarisen. 

. ,  

. .  Den 15de og l6de August 1878 laa Expeditionen til 
'Ankers ved Norsk 0erne paa No1;dkysten 'af Ve'stspidsbergen. 
Der indtoges' en Del Ballast, til hvilken Stene .af passende 
Sterrrelse kunde lientq? i Fjaeren lige ved Sundet. mellem 
Norskoerne. I dette var der en sterk . Tidevandstrem, der 
fmte Ismasser estenfra ind i Sundet og,siden med skiftende 
Sttom h i a g e .  Vort Billede Fig. 9 viser Udsigten fra 
Ankerpladsen' 'mod Nord. Til Hprjre Ydre Norske, fra 
hvis'. Top mah i klart Vejr kan ~e .estdver belt til 17erlegen- 
huk. I Billedets Midte' ie  vi Toppen af 0en  :Cloven' 
'Cliff," der i vestrerstlig Retning har en Klov. eller Klprft. 
Vi se pai  Billedet, hvddedes Lyset falder . ind gjennem 
denne. Til. Venstre ' er Den Vogelsang. U'denfor 0erne 

H. Molin: Qeopnfi. Den norske Xordllavsexpedition. 

low-lying islands. We passed to  tlie soutli of these islets, 
and .  st,eanied a short distance up tlie Stor'Fjord. .It was 
a lovely night. Before us,' 'as, shokn in the prospect, lay 
Cape South, with its snow-fields and glaciers, one. of ndiich 
reaclied almost to the. water's edge: . .  ,The summits on the 
west coast were wrapped 'in clouds driving before the 
westerly wind. On the east shore, in the'direction of the 
Stor Fjord, ,the atmosphere mas considerably clearer, and 
on the easteri horizon the sun shone brightly.' The sky, 
however, was not  azure; .it ,,had a strange yelloyish tint, 
that extellded to the south-east before merging into the 
wonted cerulean hue. . North of the promontory forming 
Cape South: was seen 'LMount Keilhau;" and between this 
summit. and the headland lay, boldly defined,' the most 
interesting object in the view, a 'stupendous glacier, which, 
s i t h  a gentle declivity, extended from .the inland tracts to 
the sli:ore and far out into the 'sea, where i t  terminated in ' 

a perpendicular wall, a t  a '  rough estimation not less than 
100 feet high, and horizontally ' stretching . .  for miles. Re- 

,garding. this. prodigious mass .of ice, fi.o? the sy-face of 
which the pays of the sun were reflected in dazzling bright- . .  . 
ness, whereas its terminal wall extende'd, in striking con- 
trast, as a dark line or shadowy limit along'the surface of 
*the ocean, the name of 'Gd?jelde" (Ice Mountains), given 
by our seamen to these Spitzbergen'glaciers,' was. seen to 
be 'singularly' appropriate. One of these glacial bergs -.is 
equally entitled. to rank as 'a component -part of the masses 
that constitute the 'land as granite, itself. Xn the'foreground 
of the ,picture, curled here and there' b i  a gentle wind, 
the ocean expands its ever restless ,bosom, on which .floes, 

' and fr.agments of ice of .every conceivible form lie scattered 
around. Eere, we have a. huge flabblock - its surface covered. 
partly with snow of a dazzling whiteness and partly with 
some dark earthy substance - exhibiting blue fissures, and 
having under the water a beautiful bluish-green tint, the 
colour .of the' surrounding ocean. There, is seen a frag- 
ment resembling a swan, with its long estended .neck, a. 
form frequently assumed by the Polar drift-ice. 

. .  

The 15th and lGth of August. 1878, the Expedition 
passed a t  anchor a t  the Noiway IslancEs, on the north coast 
of West Spitzbergen. Here we took in ballast, stones of 
suitable size forming the beach of tlie sound that extends 
between the islands. In  this sound there was a strong 
tidal current, that brought with it. when setting from the 
east, consideraljle quantities of drift-ice, .but which, on 
the turn 'of' the tide. carried it back again. 
in Fig. .9 is from the anchorage, looGing noxth. To 
the right we have Outer Norway Island. from the summit 
.of which, in clear aeather. you can see in an easterly direc- 
tion as far as Yerlegen Hook. The middle part of the 
picture shows the summit of the island, Wloven Cliff:" a 

The view' 

5 



ligger Taagcn ovw Haret. I rocky mount that from west to east exliibits a long rent 
tilankers. norslie Torskefiskerc, der lier gjme et  I or chasm. In the view. we see lio\v tlie light falls into 
rigt F i s h .  Shplwn er tlcn bekjendte +bjerrn”. der i ;i this ravine. To the left, rises the island of Vogelsang. Off 

I Sundet sees e t  Par Fartojcr 

L - .  _. . . .. . .. . - .. 

. . .  

. .  

Fig. !). Cloven Cliff: 

1871 fwte Weyprccht og Payer og i 1872 Grev Wilczek 
paa deres Polarfzrder til Spidsbergen og @sthavet. 

0 1  I 

:I !! 
I1 

Om Aftenen den lGde August scjlede Expeditionen 
ned bjennem Smeerenberg-Sun~et, hvor vi saa ’ vort sterrste I 

Isberg, c. 23’Neter .  h ~ j t ,  staaende paa Grund der hvor 1 
South-Gat begynder. Vi passerede ‘ S o u t l k a t  efter det i I 

ved . Midnat i Nagdalena Bay, indenfor L‘Begra&es- /I 
1818 af Beechey og Franklin opt,agne Kar t ,  og ankrede I :  
pladsen”. 1 

I! 

tlie islands, a dense fog lies over the sea. ’ In t h e  Sound, 
one or .  two’ vessels are’ seen riding at anchor. Tli‘ey are 
Xorwegian ships engaged in the Spitzbergen cod-fishery, ’ 

which herenbouts is very productive. One of the vessels is 
the b;lsb*jOrll”, the well-known cutter tlint in 187 1 took Wey- 
prccht and Payer, and in 1872 Count Mrilczek on their ex- 
ploratory voyages to Spitzbergen h d  the Barents Sea. 

I n  the evening of the 16th of August, tlie Expedition 
stealned through Srneerrnberg Sound, and we had a fine 
view of the largest iceberg seen on any of our c r u h .  It 
had grounded .in the inner part  of South Gat. Its .ele- 
vation was estimated at about.70 feet. We steered thl%ugh 
South Gat by the chart constructed in 1818 by Beecliey 
and Franklin. and cast anchor .in Nagdalena Bay, within 
the *‘burial ground,” - 

Magdalena Bays storartede Glacialnatur er ltdmerket !; The grand glacial scenery of Rlagdalena Bay is ad- 
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vel, gjengivet i P.lanclierne. til .Gaimards Rejse Iued % 
Recherche". Vort Billede, del, viser Sydsidens Brzer,' er 

. taget fra den fi*emspringende Landtunge "Bcgravelscsplad- 
sen", . 'I Forgrunden sees, hvorledes dct ser ud paa .en 

.Campo santo pqa Spidsbergcn. Til T'enstre se - vi Lancl- 
tungen, der forbinder' Begravelsespladsen ined * Land, og " 
udcnfor denile 'den. saakaldte Gully'sGlacier. ' Dennes Ende 
hiiler for en stor Del paa Fjzren, lsngs hvilken jeg 'pas- 
serede foran den, ' men i Midten gaar Brae'n ud i Havet 
06 her 10sner .stadig Stykkei ' af den. Jeg blev Vidne til 

* et saadant Skuespil. En  h0j I ss~j le  10stc sig nied et.Brag 
. fra Braxns' yderste Vzg. . Den heldede udover og begyndte 

sit Fald med en svingende Bevzgelse, sterttet p a  sin un- 
derste.Ende. jeg  ventede at  se den falde med hele sin 
Sideflade i ,Vandct, men dette skede ikke. Da  den. havde 
svunget udad en 30, Grader' fra Vqrticalen, sank hele Is- 
sojlen med Et sammen nied en.  gjennemgaaende Yertical- 
bevzgelse,. knustes og 6trfledes som inindie Stykker over. 
&en, der ved Faldet sat.tes i sterk Bdgegang. - Jeg var 
oppe p a  &axin pas dens Sordside; den var uden storre 
Spizkker og havde en meget jevn Ocerflade. 

I: det. indre Basin af Magdalena Bay gjenfandt jeg de 
af Charles Martins i 1839 maalte lave Dybtemperaturer. 
Bundtemperaturen var her - 2.O1, den laveste Teniperatur 
i Havet. jeg havde fundet p a  hele vor Expedition. Og 
lier var et rigt aictiskt Dyreliv, 

." 

Fra den 19de til den 22do *August laa Expeditionen 
tilankers i Advent Bay, Isfjorden, Spidsbergen, medens 
Xaskinen eftersaaes. Denne Anledriing benyttede Capt, 
Wille til a t  optage et  iioiagtigt Kar t  over Advent Bay, 
del. ofte 'besrages af norske Fmgstfarterjer. Eftermiddagen 
den' 19de benyttedes til en Recognoscering, og der opsattes 
nogle Signaler. Den 20de om Morgenen tog jeg'paa Odden 
(Basis 4) en Rzkke Solherjder. (Se H. Molin. Astrono- 
miske Observationer Side 1 9):. E n  Grundlinie blev udstuk- 
ket.og nierket ined Teltpinde paa det flade og jevne Terrzn 
langs Stranden. Grundlinieri er i Kartet optrukkot mellem 
Punkterne k .og .B. Horizontalvinklerne til de nernieste 
Signaler maaltes med Theodolit. Ved 'Middagstid besteintes 
Azimut af Linien A C. nied Theoddlit og Solon af Capt. 
Wille og mig i Foiening. Derpaa'filr jeg atter nogle Sol- 
hsjder. Om Efterniiddagen rejste Capt. Wille mcd Raad 
ruridt 'den. indre, Del nf Bugten og maalto . .  med Sextant 
Horizontalvinklerne melloni de opsatte Sjpaler..  Saintidig 
hermed maalte jeg Grundliniens 'Ltengde.. J i g  bhyttede 
liortil 3 TqmtBnger, gf tilsammen 9.112 Meters Cshgde, 
ret afsk&ine for Enderne. Dissc lagdes af mine Assister!- 
tor, Baadsmancjen og en Rlatros, fra Basis B af paa Jordcn, 

mirably rendered in ' the Plates annexed to Gaimard's 
.voyage with '% Recherche." Our view of tlie glaciers of 
the south-coast is taken from the tongue of* land termed 
"the burial ground.'' In the foreground, we have the 
aspect of a Campo Ssiito on Spitzbwgen.. To the left 
stretches tlie isthmus connecting the burialground with the 
main land, and off the former rises the so-called Gully's 
Glacier. The terniinsl portion, of this glacier rests in 
greater part on the beach, along wliicli I strolled below i t ;  
but the niiddle section projects into the sea. and here large 
fragments are continually breaking off. I was myself 
a witness of this gradual dismemberment. A lofty column 
of ice parted with a loud crash from the outer wall of the 
glacier. Supported at  its lower end; the fall commenced 
with a slow, swaying movement. I expected to see it strike 
tlie water wit11 the whole of its lateral surface,' but in this 
was mistaken; having swung some 30 degrees out of the 
perpendiculk, .the entite column siddcnly collapsed, taking 
a well-nigh vertical direction, and was smashed to pieces, 
the fragments beink scatteivd over the sea, wliicli became 
violently agitated by the shock. I had ascended the gla- 
cier from tlie north side; its surface was reinarkably even 
and exhibited no considerable fissures. 

I n  the inner basin ,of Magdalena Bay I observed the 
low deep-sea temperatures found by Charles Nartins in 
1839. Tlie bottom-temperature mas - 2."1 C., the low- 
est teniperaturc I at  any time' observed. ill the yater of 
the sea on the cruises of the Expedition. And yet these 
depths disclosed an abundance of ahimal life. 

From the 19th .  to the'22nd of August, the "Verrin- 
gen" lay at  anchor. in Advent Bay, .Ice Sound, Spitzberien; 
her. engines. having to be cleaned and ,  examined. Capt. 
Wille took advantage'of this opportunity to 'construct a map 
of .Advent Bay, a Iocdity mhi,ch is frequently visited by 
Norwegian fishing vessols. Tlie afternoon of the 19th was 
dovoted to recorinoitriag in tile. vicinity'of the Bay, and a few 
signals were erected. On tho morning of tl!e 20th, I took 
from. the tongue of land (Base A) a, series of solar altitudes 
(See H. Mohn. Astronomical Observations, p. 19). A base 
line was marked out with tenbpegs along. the flat, beachy 
strahd. On the Map, the base. line estends'between tlie 

* points A and B. About noon,' Capt. Wille and myself 
determined with tlie tlieodolite the azimuth of the line d C  
by tha' sun, . I then succeeded in taking anotlier.serics of 

' solar altitudos. I n  tlie afternoon, Capt. Wille rowed yound 
the innor shore of tlioBay, and measured with the sextant 
the horizbntal angles between the signals. Whilst he was 
tlius engaged, I measured the lepgth of the .bas0 line. For 
this purpose, I made use of three wooden rods, cut straight 
off at the ends, measuring togetlier. s.iiz metres. Tiese 

'rods were placed 011 the ground by my two assistants, the 
y+ 
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i .Numerfprlge, I. 11, III. og indsigtedes ved '0jemaal i 
Linien. Det blsste en liden Bris tvers paa SLinien og. 
Operationen gik let ved at commandere :bluf" og "fald". Naar 
Staengerne flyttedes, satte jeg Fodeii paa den sidste Stang, 
indtil den nsste var sat til dens Ende og orienteret. Maa- 
liogen kunde saaledes paa det flade Terraen blive ret n0j- 
agtig. Grundliniens hele Lsngde fandtes +ed Hjelp af 
Staengerne og et  Metermad a t  vare  299.11 Meter. Nogen 
merkelig Reduction for Stsngernes Heldning har jeg ikkb 
fundet det praktisk nprdvendigt at anbringe. Meternmalet, 
der anvendtes som Normalmaal, er et i Paris 'kjrabt, med 
Regjerings-Stempel forsynet Traemaal til at Isgge sammen. 
Det  er henimod en Millimeter lsngere end et Par  andre 
hervsrende Meterscalaer af onihyggeligere Construction. 
Dette Overskud kan regnes a t ' g h  op imod den ved Made- 
staengernes 3eldning og un~jagtige Orientering fremkomne 
Fejl. Efter A'fslutningen af Grundlinieinaalingen opsatte 
jeg Signalerne Y, T og viderd vest6ver. 

' Den 2 1 de August berepedes Gaarsdagens Observa- 
Cap& Grieg foretog Lodninger ' 

Om Eftermiddagen maalte jeg Vinkler fra 
tioner 06 afsattes i Kartet. 
i Advent Bay. 
de Signaler,' jeg hwde opsat den forrige Eftermiddag. ' 

Den 22de fortsatte Capt. Wille Kartarbejdet. Capt. 
Grieg loddede om Formiddagen, og Capt.' Wille om Efter- 
middagen. K1. G Eft. 1ettede:'vi og sejlede ud Isfjorden. 

Kartet over Advent Bay er tegnet af CaDt. Wille. 
De t  originale Kart i 1 :30000 er gjengivet her i ' l :50000.  
Kartet  beror, som af ovenstaaende Beskrivelse vi1 sees, paa 
en fuldstaendig Triangulation. De trigonometriske Punkter 
ore paa Kartet merkede ided de latinske Bogstaver. Azi- 
mutbestemmelsen, der orienterer Kartet, antages sikker paa 
et Minut, og Lzengdeudstraekningeme sikre paa en to- 
tusindedel af samme. , Angaaende' den absolute Bredde og 
LFnEde henvises til min &'handling om de astronomiske 
Observationer Side 19. 

Forresten indeholder Kafiet selr de nodvendige Qp- 
' lysninger. 

boatsiirain and a sailor, so as to extend one after 'the other 
(I, IT, III) from Base B, and as nearly as .the eye 
could determine in tlie true line. There was a light breeze 
blowing a t  right angles to .the base line, and the opera- 
. .  tion could be 'ewily performed. by Commanding "luff" and 
"off." Wheii. the rods were being moved; I put my' foot 
on the last of them, ' keeping i t  tliere till the next had 
been placed end on against it, and properly adjusted.: 'In. 
this manner a: pretty accurate measurement could be 'hade 
on the flat ground. By means ,of the rods and a metre- 
measure, the whole length of .the base line 'was found to be ' 

299.1 1 - metres. Any appreciable reduction for tho inclina- 
tion. of the rods, I ,have not thought necessary to 'apply. 
The metre-measure, which I used as tlie'standard measure of 
length; had been bought in Paris; .it is of wood, furnished with 
the government.stamp, and made to fold :up. This instrument 
is about a millimetre longer than two other metre-scales, 
.of more accurate .construction, that we have here. The 
excess in length may be regarded as compensating the error 
arising from th'e inclination and imperfect adjustment .of the 
rods. After measuring the base line, I erected the signals 

' On .the 2Ist of August: the obseri'ations taken the 
day beiore were computed' and laid down on the Map. 
Capt. 'Grieg sounded in the Bas:. In  the afternoon I 
measured angles ffom the signals' I had erected on the 

.previous day. . 
. On the 22nd, Capt. Wille w&'.on constructing his 

map. Capt. Grieg 'took soundings in , t he  .forenoon' and 
Capt. Wille .in the 'afternoon. A t  6 p. m. we got under 
wv.eigh, and steamed out of Ice Sound. 

' For the Map of Advent Bax ' we. are . 'indebted to 
Capt. Wille. The original map was on a scale of 71U,bU.c; 
the scale of that annexed to this Memoir is 4u,buu.. ,As 
will appear from the above description,. the Map of Advent 
Bay is based on a complete triangulation. The trigono- 
metrical points are denoted by caiital letters.. The azimuth 
determination, on which is .baaed the., direction of the meri- 
dian 'of the Map, may be regarded as true to a minyte, 
and the longitudinal extent' as correct within' the '%twb- 
thousandth part of the actual length. As regards tlie abso- 
lute latitude and longitude, the reader is referred to my 
ccAstronomi@l Observations," page. 19. 
' .For the rest, .all necessary ,information is @veri in 
the Map. 

'Y, T,' and others farther west. + 

Biuederne, Fig. 1-9, ero tegnede af Landskabsmaler Cur2 Figs. 1 to 9 are draivn by Carl Nielsetr,' artist, .from sketchee 
Nieleen, efter Skitser tsgge paa Sfedet af Hr. F. W. Schiertz, Prof. 11 taken on the spot by F. W. Scldeitz, artist to the Expedition, Prof. 
G. 0. Sars og Prof. H. Nohn. II 

Translated into. English by John IEazeland. 

G. 0. Sara, and Prof. H. RI~I::~. 
. . .  . .  
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