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I Om Luften i Sevandet.

llerede i lange Aarrslkker har der fra Tid til anden af
“forskjellige Chemikere veret foretaget Experimenter i -

den Hensigt at studere Forholdene ved den atmospheriske
Lufts Absorbtion af de Veadsker, hvormed den i Naturen
kommer i Bergring, men det er dog fgvst i de seneste Aar,
at dette Spgrgsmaal har veret gjort til Gjenstand for mere

ofafattende Underspgelser, hvad angaar Sgvandet i de aabne -

Have. Rigtignok foreligger der ogsaa fra wmldre Tider en-

kelte Opgaver over Sammensw®tning og Mwengden af den-i a

Segvandet_oplgste Luft, men disse ere for det Meste bundne
til nogle ganske ‘faa Puncter af Kysterne,
Forsggene ogsaa omfatte Vandprgver fra -det aabne.Hav,
er der ofte saameget at .indvende mod Materialets Indsam-

ling og Opbevaring, at man, selv om Intet maatte veere at’

udsztte paa Methoderne til® dets Undelsagelse ikke kunde

sette disse i Klasse med de med vole '1‘1dexs ‘fuldkomnere -

Hjaslpemidler ydfgrte Observationer.
Naar saaledes’ vort Kjendskab til Fordelingen af Luf-

ten i Verdenshavene specielt for de storg Dybs Vedkommende -

Jlige til de seneste Aar maa siges at have vwmret meget
mangelfuldt, da maa .Grunden hertil sgges i de mange Van-

skeligheder, som man allevegne mgder, naar man vil under-

sgge disse Spergsmaal. Hvor det gjelder at bestemme
Sammensgtningen af den :Ltmosph;euske Liuft, glvel Luftens

Letbevaegelighed Ret til af Undersggelser udfprte paa faa .

Puncter at slutte til den hele Atmosphicre, hvad der imid-

lertid ikke er Anlednmg til for Sgvandets Vedkommende .

‘Dér fordrer Havenes langt .ringere ‘Bevegelighed -et stprre

Antal Obsenatloner, idet ‘der her maa stilles meget stren-

gere Fordringer til den geografiske Udbredning. Enten
maatte altsaa_Vandprgver hjemfsres fra- fierne Farvande,

saaledes at de ved en leengere Tids Henstand udsatte for
allehaande fremmed Indvirkning kunde blive dldeles ubrug-

bare, eller Analytikeren maatte, udsat for alle dp Ulemper,
som et Bkibs Bevagelser medfprer for videnskabelige Un-
dersggelser, forsgge bedst muligt at udfere .sine Observatio-

ner ombord. Men selv naar der hos mange Chemikere fra -

@ldre Tider kan have veeret Interesse for ved Undersﬁgel-

" Den norske Nordhavsexpedlt:on Torneo Chemi.

og der, hvor .

to have continued .very imperfect;

I On the Air in Sea-Water.

Expenments have long since , been mst1tuted ﬁom time .
to time, by divers chemists, with the object of inv esti-
gating the absorption of atmospheric air by the fluids with
which in thé course of nature it comes in contact; but ‘not
till of late years has this phenomenon been made the sulijject
of “exhaustive treatment in its relation to ocean-water.
True, there.do exist comparatively early statements respect-
ing fhe amount and composition of the air' present in sea’

~ water, ‘but the great majority of such are confined:to a

very few coastal localities; and when, as was sémetimes the '
case, the samples of sea-water examined had been drawn
from the open sea, the mode- of collecting and preserving

- them was frequently so open‘ta objection that, even assum-:

ing ‘the methods adopted for their -examination” to have
been in pvery respect trustworthy, these ezul) expeuments
will not bear comparison- with those of modern date, per-
formed with the far superior apparatus since devised.

Our- knowledge therefore, till but a few years:since,
of the dlstrlbutmn of air in' ocean-water, must be: said
and the reason is-
found in the numerous difficulties every where .encountered -
when - proceeding to investigate so intricate a subject. - From

"the great mobility of the’atmosphere, experiments: in a few.

localities only will suffice.to determine the general com-
position of air; but with sea- -water- the case’ is different. -
Water being far less fluid than air, ‘many - observations
are obviously .needed, since flie greatsst importance
must- be attached to geowraphlcal position. Hence, sam--
ples of sea-water had to be brought home from distant
regions, and it that case, by being a,llowed to stand over,
for a comparatively long period, left exposed to .all manner’

" of disturbing influences; or the observations were taken on

board, and experiments performed to the best of- the ana-
lyst's ability, in spite of the numerous drawbacks entailed
by ‘the motion of the vessel. But, though many of the
earlier chemists would, when at sea, no doubt have felt an
interest in contrlbutmg to solve the problem of -the distri-

' butlon of air’in the water of the ocesn, they almost inva-

1



ser paa Reiser at give Bidrag til Ligsningen af Spergs-
maalet om Fordelingeri af Luften.i Havet, da har Anled-
ningen ‘dertil neesten bestandig manglet. Fgrst ved de i
de senere Tider hyppigt udsendte Expeditioner, hvormed
" der har veeret givet Chemikere Anledning til at medfglge,
bar det veret muligt mere detailleret at studere disse Ting.
.Ved disse Expeditiorier har Formaalet udelukkende vret
_videnskab'elif* Underspgelse af Havet, og der har dexfor
med Hensyn paa Udrustningen altid veret lagt me"en Vind

paa ved henmgtsmmsmge Fmanstaltmn"er og omhyggeh"e g

Forberedelser at fremmeé dette Formaal saa meget som

. muligt,: og det er derfor klart, at disse.Expeditidnel' maa

have den sterste Betydning for den chemiske Underspgelse
af Havene specielt, hvor Talen er om- saadanne Observatio-
ner, der ligesorh. Bestemmelser af Gasarterne jkk'e taale

Opsaxttelse, men ngdvendigvis maa udferes gieblikkelig efter ..
Saaledes maa aabenbart de under

at Vandprgven er gst.-
disse Omstndigheder udfgrte Observationer . faa storst Vabgt,
hvor det dreier sig om at skaffe Oplysningei‘ om Grasarterne
i Sgvandet, . udenat det dog derfor vil findes paa- urette
Plads her at give en kort Oversigt ogsaa over de helovel
udfgrte. eldre . Undms;a“elsel

' De tidligste Undersggelser, der mi;r' bekjendt ere
gjorte over Luften i Sgvandet, udfortes i 1838 af Frémy!
paa nogle " Vandprgver, der over et Aar forud vare bleven
optagne paa den franske  Expedition med ‘La Bonijte’ 1 1836
og 37. Vandpmverne bestode dels af Overfladevand, dels
af Vand fra forskjellige Dyb’ indtil 450 franske Favne- og
vare optagn\e med et af Blot opfundet Apparat

Ved- Analysen af den udkowte Gas absorberede Flémy
Kulsyren med Kalilud og Surstoﬁ'et med Phosph01
taterne ansaaes allerede af Frémy selv. for upaahdehge og
de staa saa bestemt i Strid med alle nyere Angivelser, at
man med temmelig stor S]kkerhed kan antage, at det lange
Tldsmm mellem \andplmernes Psning og deres Undersg-
velse har gjort dem tuldstmndm ubrugbare.

, I 1843 udfgrte Morren? nogle Unders;a"elsel af Ovel- |
fladevandet ved Sa.mt-Malo nzrmest i den Hensigt at .paa-.

vise Sollysets. Indﬁydelse paa den relative Sammensaetnmg
af den af Vandet absorberede Luft. Han kom i den Hen-
seende’ til det Resultat, at Surstofmangden fandtes stgrst

og Kulsyremmngden mindst ved klart Soﬂys,lhvori‘mod om-,

vendt ‘Surstofmangden fandtes mindst og Kulsyremangden
stgrst ved mprkt overskyet Veir. Vandprgverne undersgg-
tes ikke paa Stedet, ‘men sendtes til Renmes," hvor de af
Morren udkogtes i Kolber paa 4.5 Litre. - Den udkogte Gas
lededes gjennem Kautschukledning over i en Flaske, hvori

Gasarterne opsamledes over Vand. Ved. Analysen jaf Gasen -
anvendte ‘han til Absorbtion af Kulsyren Kalilud og for-

et Compt. rend. 6 — 616.
? Pogg. Ann. 37 — 416.
% Ann. -Chim. “Phys. [3] — 12 — o

Resul- -

~ and '1837.

- est being 450 French fathoms;

‘as trustworthy the results of this process;

riably lacked the means. Not till chemists had. been - sent .
out on the numerous 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 hay-
ing béen 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 appliance. It is obvious,

‘therefore, that these Expeditions ‘must Jargely. contribute

to our chemical knowledge of the .ocean, more particu-
larly with regard to observations which, like the deter-
mination of gaseous bodies, will not brook delay, but
must be taken immediately the sample of water has heen
drawn. Hence, very . great weight should be attached to

", observations instituted under such circumstances, viz. those

that relate to the determination of gaseous bodies in sea-
water. It ‘will not, however, be out of place, briefly to rotice
some of the earlier observations undertaken with that ob-
ject in view, -

The earliest experiments, so far as I am aware; relat-
ing to the air in sea-water, were instituted i 1838, by.
Frémy,! with sampies of water drawn more than a year
beforée on the French Expedition with the ‘Bonite,” in 1836
.These samples of water consisted partly of sur-.
face-water, partly of water from various depths, the great-
and were .collected‘ with an-
appauatus devised by Biot.* . .

.. When analysing the gas driven off, the calbomc acid
was ahsorbed in a lye of potash, the oxygen being’ con-
sumed with phosphorus. - But Frémy himself .did not regard
and -they have
proved so decidedly gt variance with those of all later
observations, that his samplés of water, owing to the length

.of time for which they had been preserved previous to

exammatlon had no doubt become utterly worthless for
experlmental purposes. )
In 1843, Morren® instituted a series. of experlments

* with surface-water, near St. Malo, - chiefly- with the object

of determmmg the influence of solar light on the compo-
sition of the ain absmbed by sea-water. He found the pro-

. portlon of ‘oxygen to be greatest, and that of carbonic acid

.Monen in matrasses containing 4.5 litre.

‘tsthouc tube into a phial,
water.

least, in bright weather; whereas the proportion of oxygen
was least, and that of carbonic acid greatest, with a. dark,
cloudy sky. ‘The safiples of water were not examined
on the’ .spot, but taken to Rennes, ‘and ‘there boiléed by
. The gas driven
off duung the process was .conductéd through a caou-
and there | collected over
When analysmg the - gas, Monen used 2 lye of

! Compt. rend. 6, p..G16.
" 2 Pogg. Ann. 37, p. 416,

s Ann, Chim. Phys. [3); 12, p. .



lnzendte Sulstofgasen ‘med overskydende Vaudstof Han
brugte ogsaa her som Sperreveedskeé Vand, som paa For-
haand ~var mattet med Luft, og det kan saaledes ikke for-
‘undre, at de Resultater, han erholdt, vise temmelig betyde-
lige Afvigelser. Surstofmengden’ varierer saaledes fra 39.5
til 31.0 og udgjer i Middel 34.7 9/, af den sanilede Surstof-
Kvalstofmengde, medens denne varierer mellem 20.0 og
30.5 og i Middel wdgjor 24.5 CC. pr. Litre af det. udkogte
Vand. Som man heraf ser, svarer den midlere Sulstofpm-
.cent meget ngie med det af Bunsen semere for destilleret
Vand opstillede Tal, hvorimod de Tal, Morren opferer som

Udtryk for den samlede Surstof-Kvalstofmengde, ingen ngi--

agtig ﬁxelet Betydning have, da lan intetsteds angiver
den ‘Barometerstand og Temperatur, hvortil han har redu-
ceret sine Gasvolumina.

, Nogle Aar senere 1 1846 gjenoptog Lewy! Morrens
Undersggelser paa’ nogle Vandprgver, som han gste- ved
Tangrune i Nordost for Saint-Malo, og anvendte for at
kunnd sammenhgne sine Resultater .med Morrens ngiagtig
den af ham beskrevne Arbeldsmethode
vise ogsaa, naar man tagqr Hensyn til, at Vandprgverne
alle skrive 'sig-fra samme’ Sted, ikke ubetydelige -om end
meget inindre Afvigelser, som han ligesom Morren tilskri-
ver Sollysets Indflydelse. Surstofmengden varier hos ham

fra 35.4 til 32.4 og udgjer i Midde}33.6 °/, af den samlede .

Surstof-Kvaelstofmengde, som gjennemsnitlig belpber sig til
- 17.3 CC. pr. Litre og ikke overskrider Grendserne- 18.9
og 16.3. Heller ilke Lewy har naxrmere fixeret Betydnin-
gen af de opfgrte Gasvolumina. ~ Der hal"fog'festen i hans
Tabe} indsneget sig meningsforvirrende Regnefeil, som har
givet’ Anledning til, at han er bleven mlsforstaaet

I 1851 har endudele A. Hayes?® ,offentliggjort no"le
Udtalelser om Fordelingen af Luften i Sgvandet dog udén
at. vedfgie sine Originalobser vitioner. Ifolge ham findes i
Vand fra sterre Dyb altid en betragtelig mindre Memngde
Surstof end i. Overfladevandet, en Regel som overalt-holdt
stik saavel 1 den hede som tempererede Zone, naar und-
tages i ‘Golfstrgmmen, hvo1 den sterke Bevegelse i Van-

_ det kunde. antages-at fo1_styne den ahmndehge Ligeveaegt. .

Han fandt ogsaa efter “Storme en betydelig sterre Surstof-
mengde i Overfladevandet.

I 1805 udferte M. F. Pisani® nogle Undersggelser af
Saltene i Overfladevandet ved Bujuk-Déré og bestemte sam-
tidig de i Vandet indeholdte Gasarter. Resultaterne findes
sammenstillede i nedenstaaende Tabel, hvor Volumet er
reduceret til 6 og 7667 Tryk og udtrykt som CC. pr.
Litre Vand.

! Ann, Chim. Phys. [3] — 17. Ann. Chem. Pharm.
? Sillim. Amer. Journ. [2] — 11 — 241,
8 Compt. rend. 41 — 5H32. ’

H8 — 326,

. Hans Resultater °

‘per litre,
_ very closely with-the proportion afterwards found by Bun-
- sen for, distilled water;
“can he attached to Mouens figures representing the total
- amount of oxygen and nitrogen, since that observer does

.case passed the limits 18.9°and 1G6.3.

potash for absorbing the ‘- .carbonic acid,
the oxygen mth a surplus of hydrogen. Here, too, the
confining fluid ‘was water, previously saturated . with air;
and hence it is mot surprising, that the results obtained
should have been found to vary considerably.’ Thus, for

. instance, the amount,of oxygen varies between 39.5 and
|- and 31.0 per cent, the méan proportion beiny 34.7 of the total

amount ' of oxygen and nltxoﬂen while the latter 15nﬂes
from 20.0 to .30.5, giting a mean plopmtloh of 245
The mean percentage of oxygen-agrees, therefore,

whereas no definite importance

.and consumed

not anywhere state fo what temperature and atmospheric -

prossure he had reduced the volume -of the gas.

Some years after, in 1846, Lewy! repeated Monens
‘experiments,
north-east of -Saint-Malo, adopting, the better to compare

of operation. The results obtamed by this chemist, .see-
mg that the samples of water were all' of them . from
the. same locality, vary, too, considerably, though by no

means to the same extent, — which he, in common with Mor-

ren, ascribes to the influence of solar light The amount
of oxygen ranges from 35.4 to 32.4—83.6 per cent, being
the mean proportion of the. total .amount of oxygen and

with . samples of water drawn at Langr une,'

. his vesults with those of Morren, plecxsely the same mode. -

nitrogen, which averages 17.3%" per litre, having in no

Lewy, tod, omits
tp give the factors determining the volume aof the gas.

Table; and hence he has been mrsundelstood by some.

In 1851 A. Hayes? pubhshed a papel on the distri-

butlon of air ip sea-water, without however embodying his
original observations. * According to the observations - of

‘that chemist, the amount of oxyden in water drawn from’
great depths is always' appreciably less than that in surface- -
water, a' rule which holds good for all seas both of the

torrid and the temperate zones, with the exception of the
Gulf Stream,- where the strong. current may be supposed
to exert a disturbing influence. Afte1 8 heavy gale of

. Moreaver, divers perplexing errors. have slipped into his..

wind, too, ‘the proportion of oxygen in the sulface-water_'

.was found to be much greater.

In 1855 M. F. Plsa,m8 instituted a series of obselva-

‘tlons near Bujuk-Déré on the salts i su1face-watel, and

His

also determined the ‘gaseous bodies it containdd.

results are given in the following *Table, the xalume

being reducsd to a temperature of 0° and a pressure of
760™, expressed in cubic centimetres per-litre..

! Ann. Chim. Phys. {3}, 17; Ann. Chem. Pharm 58, p. 326.
? SBillim. Amér. Journ, [’], 11, p..241.
3 Compt. ‘rend.” 41, p. 532.

. : »



O+ N pr. Litre 16.0 - 16.2

' ' o° 3L 33.
0 -4 N=100 ( fo 314 . 332,
[ NoJy 68.5 166.8

I Aa.rot 1869 udgik fra England Porcupineexpeditio-
nen, hvor der’ foy forste Gang foruden de gvrige videnska-
belige Arbeider ogsaa foresloges udfsrt mere omfattende
chemiske Undersggelser. Man besluttede her at benytte
‘den . udmerkede Anledning til ved talrige Forsdg saavel
med Overfladevand som Vand fra storre Dyb at skaffe sig
Oplysning om de Fluctuationer, som optrade saavel i de
absolute som relative Mwmngder af de i Sgvandet opleste
Gasarter. Forat undgaa de Feil, som ngdvendigvis maatte
indsnige sig, naar de til Gasanalyser bestemte Vandprgver
~opbevaredes i.lengere Tid for Under$ggelsen, bestemte man
sig her for den Udvei at foretage Gasanalyserne ombord.
Til Optagelse af de fra storre Dyb stammende Vandpraver

‘benyttedes en meget simpel Vandhenter bestaaende af en .

hul Metalcylinder med letbeveegelige opadslaaende Kegle-
ventller et Apparat, hvis Paalidelighed senere Undersggelser
glvel Anledning til at betvivle. - Udkogningen og Opsam-
lingen-af Gasarterne foretoges i al{ Vasentligt som ved de
tidligere beskrevne Forsgg, og anvendtes under Apalysen til
Absorbtion af Kulsyre og Surstof- Kahh)dlat og pyrogal-
lussur Kah . Det siger sig selv,- at de paa, denne Maade
erholdte Resultiter maatte- veere beheftcde med meget be-
tydelige Observationsfeil, livad der ogsaa tydeligst vises af
de store Afvigelser mellem de af forskjellige .Observatorer
efter denne ‘Fremgangsmaade udforte Bestemmelser. . Som
Udtryk * for Sammensmtniriggn af ‘den af Overfladevandet
udkogte Luft' fandt nemlig.de tre Chemikere,
tre Togter, hvori denne Expedition deltes, efter hinanden
. udfprte de chemiske Arbeider, fglgende Tal:!

W. L. Carpenter
Hunter . .
P. Herbert Cmpenter .

31.6 % O miod 68.4 %, N.
364'- 0 - 636 - N
306 - O - 695 - N

Dette er kun de af de enkelte Observationer udle-
dede Middelveerdier, men, som man ser, er allerede Afvi-
gelserne. mellem disse overmaade store, medens de enkelte
‘Bestemmelser, som ikke findes opfgrte, varierer mellem
" Jangt videre Grzndser. -Saaledes opfgres som Ydergrand-
‘ser for Variationerne af.Surstofmeangden i Overfladevandet
Maximum 45.3 og Minimum 14.0 % af den samlede Gas-
mangde, Kulsyren iberegnet.

. Porcupirieexpeditionens Chemikere ansaa selv sine Re-
sultater upaalidelige, "dog - mindre paa Grund af Mangler
ved Arbeidsmethoderne, end fordi den af dem benyttede
“Vandhenter tillod Undvigelsen af den Luft, som de mente
kunde udvikle sig, naar Vandet.fra de-storre Dyb naaede
op til det ved Overfliden herskende mmdre Tryk.

1 Proc. Roy. Soc. 18 — 397.

som paa de

De tog -
forresten sin Tilflugt ogsaa tit andre Midler for at forklare -

0 4 N pr. Litre 16.0 16.2
O p.ct. 1. 2
04 N=100 L st 33
: N p.ct. 68.5 ©6.8

In the year 1869, the ‘Porcupine’ Expedition was

. dispatched by the British Government, and it was now pro-
* posed, for the first time, to institute a series of chemical ex-

periments on a more comprehensive scale than any hitherto
performed. By taking advantage of this excellent oppor-
tunity to examine numerous samples of sea-water, both

.from the surface and from great depths, the fluctugtions

that occur alike in the absolute and the relative samounts
of gasebus 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 anmy length of time previous to examination, it

"was resolved to undertake all analyses of gas on board.

For obtaining. samples of water from great depths,-a very.
simple instrument was used, consisting of a hollow metal

. cylinder, furnished with conical-shaped valves, opening above,
" an Apparatus the trustworthiness of which subsequent ex-

periments have shown reason to doubt. The gas was hoiled
out and collected by a process essentially similar to that
adopted for the experiments previously described, the car-
bonic acid and the oxygen having been absorbed by hyd-
rate of potashr and pyrogallic acid. As a matter of course,
very considerable errors of observation. would attach to
results obtained by this method, the best p1oof of which
lies in the extent to which the deteumnatlons of different
observers performed by this mode of operation are found
to vary. For instance, the three chemists who successively
accompanied the Expedition on the three voyages into which
it, was divided, express the composition of the air boxlcd
out of surface-water by the following figures:* —  *

O and 68.4 p.ct. N.

W. L. Carpenter'. . - 31.6 p.ct.
Hunter. . 364 - O - 636 - N
P. Herbert Carpenter . 305 - O - 695 - No

-These amounts, however, are the mean values deduced
from the several - observations, and yet they vary exceed-
mgly, the ' individual detummatlons, which are not given,
must obviously have ranged between far wider limits, -Thus,
the extreme limits between which the amount of oxygen'
was found to varj 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—
pedltlon. did not even themselves regard the results obtained
as trustworthy, less however on the ground of possible
defects in the modes of operation, than because the, the ap-
paratus used for collecting the water admits of the escape
of air’ which, ‘in their opition, may be liberated on water
drawn from great depths-reaching the surface, where the atmos-

! Proc. Roy, Soc. 18, p. 397.



de observerede store Afv_igelspr, saaledes tilskreves stwerke
Beveegelser af Havoverfladen enten ved: Storme - eller paa
" anden Maade den Evne at forgge Surstofmangden og for-
ringe Kulsyremengden, ligesom rigt Dyreliv ogsaa tilskre-
ves en meget stor Indflydelse paa Sammensetningen af den
i Sgvandet oplgste Luft.

I 1871 udgik atter igjen denne Gang fra Tyskland
en Expedition til Undersggelse af @stersgen, hvormed som
Chemiker fulgte Dr. O. Jacobsen.
de fra de tidligere Expeditioner hidrprende Gasbestemmelser
for (ie besluttede han sig hverken for den ene eller den
anden af de ved Bonite eller Porcupineexpeditionen anvendte

Fremgangsmaader men slog ind paa en Middelvei, den eneste,

som i dette Tilfalde kunde fore til paalidelige Resultater.

Han®* delte Underspg relserne'i to Dele og udfgrte den
uopsettelige Del af dem nemlig Gasarternes Udkogning
strax, medens han, indscende Umuh"heden af at udfgre til-
fledsstlllende (wasanalysel ombord paa et Fartei i aaben
.S, opsatte deres narmere, Underspgelse til Hjemkomsten.
" Desvarre gav Mangelén af en til Optagelse af Dybvands-

prover egnet paalidelig - Vandhenter Anledning til, at det .

Iste Aars Udbytte af denhe Expedition for Gasanalysernes

Vedkommende reducerede sig til blot og bart Indsamling af °
* den Erfaring, som senere skulde komme- til Anvendelse ved .

det Aaret efter foretagne Togt i Nordsgen.” Manglerne
.ved den paa Porcupineexpeditionen benyttede Vandhenter

havde nemlig beveget Jacobsen til ogsaa til Osning af de:

for Guasanalyser bestemte Vandprgver at benytte 'en Vand-
henter, der nedsmnkedes. fyldt med Luft, . Naar nu Appa-
ratet 1 Dybet aabnedes, absorberedes under det der: her-

. skende” store Tryk momentant en Del af' den’.nedbragte

atmosphariske Luft, bvorved de paa disse Vandprgver ud-
forte Gasanalyser. bleve saa upaalidelige, at der ikke en-
gang verdigedes dem en Offentliggjorelse.

De paa Ostersgtogtet i 1871 indhgstede Erfaringer, -

muliggjorde- det imidlertid for Jacobsen ved en omhyggelig

Forberedelse til den i 1872 foretagne Expedition 1 Nord-.

spen at overvinde eller omgaa de Vanskeligheder, som havde
Dbevirket Manglerne ved de paa Porcupineexpeditionen foge-
tagne Undersggelser, og det 1ykkedes\mm denne’Gang som
Resultat af sine- Arbeider at offentliggjore en Afhandling,!
som giver en Rakke af vore Tiders Fordringer strengt til-
fredsstillende Oplysninger om Luften i Sgvandet. Til Op-
tagelse af de til Gasanalyser bestemte Vandprgver fra Dy-

bet tjente paa \01ds¢togtct et af Dr. H. A. Meyer angivet’

Apparat® bestasende af en tung 1 \Ietalcylmdel, som ved
Udlgsning i det bestemte Dyh faldt ned over to vél islebne
koniske Ventiler, og .derved afsperrede det mellem disse

' Aun, Chem. Pharm. 167 — 1; Jahresbericht der Commission zur
wwsenschafthchen Untersuchung der deutschen Meere in Kiel, 1872
=73 — 43,

2 Jahresbericht der bonmnssmn zur wissenschaftlichen Untersuch-
ung der deutscheri Meere ‘in Kiel 1872—173 — b.

Med Resultaterne af

pheric pressure is less, But they had recourse 'to other
means whereby to explain the great differences observed,
ascribing to the state of- violent agitation into which the

- surface of the ocean is tlnown by heavy storms, or to some

other adequate cause, the «Lblllty of increasing the proportion
of oxygen and diminishing that of carbonic acid; an abund-
ance of animal life, too, was believed to exert very great
influence on the composition of the air absorbed in sea-water.

In 1871, an Expedition was despatched from Germany
for the investigation of the Baltic, Dr. O. Jacobsen accom-
panying it as chemist. Warned ~ by the . unsatisfactory

_results of former gas-analyses, he resolved to adopt neither

of the methods resorted to an the ‘Bonite’ and ‘Porcupine’
Expeditions, but rathgr to take a middle course, which

indeed held out the only plospect of success.

Accordingly, ’he divided his observations. , Experiments

- admitting of no delay, such as boiling off the gas, were

performed at once, whereas all analyses of gas, impossible

.as it -is found to opela.te satisfactorily on board a vessel

in the open sea, were deferred till his return home. Un-
fortunately, ‘the want of a trustworthy _apparatus for col-
lecting samples of water. .from great depths, confined the

_results obtained on the first voyage of the Expedition,

as regards analyses of gas, to the mere acquisition of
experience, which, however, there ~was ample oppor-

"tunity of applying on the cruise undertaken the following

year in the North Sea. The defective construction of the
instrument employed for collecting water on the ‘Porcy-
pine’ Expedition had induced Jacobsen to ‘make, use ‘of an
appamtus which, even when drawing- water for gas-anal-
yses, was sunk full of air. 'Now; on opening this appa-
ratus at the required depth, some portion - of the air it

_contains will, by reason of the great pressure, be momen-"

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

Meanwhile, taking ad\’aﬂtétge' of the experience ac-
quired in 1871 on the oruise in the Baltic, Dr. Jacobsen
succueded after careful preparation to meet the require-
ments of the Expedition undertaken in 1872 to the North
Sea, in surmounting or evading the difficulties experienced

_ on the ‘Porcupine’ Expedition, and was enabled, as the result

of his labours, to publish a treatise! on thé air present -in sea-

“wager rcoording a- series of eminently satisfactory results.

For collecting samples of water wherewith to undertake dnal-
yses of gas in.water from the bottom, or from great depths,
an apparatus, described by Dr. H. A. Meyer, was'made use
of on the cruise in the North Sea.? It consists of a heavy

- metal cylinder, which, at the required depth, will drop down -

on two accurately fitted conical valves, cutting off all com-

! Anu. Chem. Phamn' 167, p. 1; Jahresbericht der Commission zur
\\1ssenschafthohen Untexsuchung del deutschen Meere in Kicl, 1872
—-7%, p. 43 .

2 Jahresbericht dér Commission zur- wissenschaftlichen Unt,ersuch~
tng der -deutschen Meere in Kiel, 1872—73, p. b.



beliggende Vandlag. Udlgsningen foregik enten ved Appa-
ratets Anslag mod Bunden eller i intermedizere Dyb ved
et langs Linen nedsenket Lod.

Ved Uddrivelsen af de i Vandet.indeholdte Gasarter
anvéndte Jacobsen Bunsens Piincip, idet Vandet kogtes i

|

munication with the outside water. The detachment was
offected either by the instrument striking the bottom, or,
at intermediate depths, by running a weight down the line.

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

et ved 'Vanddamp frembragt Vacuum, og construerede i
Forbindelse med Dr. H. Behrens i dette Jiemed et Appa~
rat, som i Simpelhed og Paalidelighed Intet lader tilbage

at gnske. ' Apparatet, som findes afbildet t Figur 1, har

af Jacobsen faaet folgende Beskrivelse:

Fig. L

a vacuum créated by steam; and to meet the requirements
of this process, he devised, 'with the assistance of Dr. H.
Behrens, an apparatus which in trustworthiness and sim-
plicity of construction leaves nothing to be desired. This
apparatus, of which a .drawing is given in Fig, 1, Dr.
Jacobsen has described as follows: —



" ein.’

“Die Siedekugél @ lduft in ikirem unteren Theil in
ein starkwandiges, . genau cylindrisches Glasrohr aus, wel-

ches unten .zugeschmolzen, aber bei ¢ mit einer seitlichen -

Oeffnung versehen ist. Je nachdem diese Oeffnung bis
unter den Kautschukpfropfen d hinabgedriickt oder bis in
seine Durchbohrung heraufgezogen wird, ist die Siedekugel
mit dem Innern des Wasserkolbens in Verbindung oder
gegen dasselbe abgeschlossen. Das Glasrobr muss sich in
der glatten Durchbohrung des Kautschukpfropfens mit Keib-
ung auf- und niederbewegen, diese ‘Reibung darf aber

nidht so stark, sein, wie die zwischen dem Pfropfen und

dem cyhndmschen Kolbenhals. Ist einmal ein’ fohlerfreier
Pfropten aus vulkanisirtem Kautschuk den (lastheilen des
Apparates auf das Sorgfiltigste angepasst, so kan diese Ven-
tilvorrichtung ‘unbegrenzt lange benuzt werden, ohne von
ihrer volligen Zuverlissigkeit einzubiissen.

Das Gassammelrohr b ist durch ein kurzes Kauntschuk- -

rérchen mit der Sicdekugel verbunden und zwischen die
federnden Arme des messingenen Halters f eingeklemmt, Das
untére Ende dieses Halters triigt eine weit stirkere Klam-
mer, deren Korkfiitterung durch die starche Schraube e sehr
fest um das Rohr der Siedekugel gepresst' wird, so dass

man, am unteren Theil des Halters anfassend, Sledeku“el .

und’ Sammelrohr in" dem Kautschukpfropfen auf- und nie-
deischieben und damit die Oeffnung ¢ beliebig verldgen
kann. ’

als das Doppelte von dem Volumen, um welches sich die
auszukochende \Vqsselmengc beim Erwirmen auf 1000
ausdelint. ) .

Bei der Benutzung des Appmates fiillt man zundchst

die schon im Phopf(,n steckende und in den Halter einge- "

"klemmte Siedekugel zure Hilfte mit ‘Wasser und schiebt
den Pfropfen iiber die seitliche Oeffnung, Man filllt nun
dic Kochflasche' durch ein.bis auf ihren Boden. reichendes

Gummirohr direct- aus dem Schopfapparat bis zum Ueber-

laufen mit dem auszukochenden Wasser und setzt, nachdem
die Oeffnung ¢ bis eben unter den Kautschukpfropfen ver-
~schoben -ist, diesen sehr fest in den Hals der Kochflasche
Zieht man nun die Siedekugel bis zur Herstellung
des Verschlusses in die Hohe, so entsteht dadurch in-der
Kochflasche ecin kleines Vacuum, in’ welches sofort: Gas-
bliischen aus- dem Wasser aufsteigen.
Raum geschafft fir die Ausdehnung, '
kalte Wasser .schon in den ersten Augenblicken durch die
hohere Temperatur der umgebenden Luft erfihrt, Man
figt nun dds Sammelrohr an, iiber dessen beide Enden
~ vorher kurze Gummirbhren gezogen ' sind, stelt die ‘Koch-
flasche in ein Wasserbad; erhitzt das Wasser in der Sie-
dekugel durch eine darunter angebrachte Weingeistflamme
und erhiilt es im Sieden, bis man der vollstindigen Aus-
treibung. der Luft aus dem Sammelrohr gewiss sein kann.
In dem Augenbhck in’ welchem man mit der rechten Hand
die Flamme entfernt, kneift man mit der linken. das Ende
‘des- oberen .Gummirohrs zu, verschliesst es -darauf -durch
"Hineinstecken der
Glassttibchens und schmilzt sofo1t bei'g ab.

Der Rauminhalt der Siedekugel betragt dtwas mehr

Es wird dadurch .|
welche das oft sehr °

"abgerundeten Spitze eines p‘lssenden

- Ocffnung

#Die Siedékugel @ liuft in ihrem unteren Theil -in
ein starkwandiges, genau cynlindrisches Glasrohr aus, wel-
ches unten zugeschmolzen, aber bei ¢ mit einer seitlichen
versehen ist. Je nachdem diese '()eﬁ'nung' bis
unter den Kautschukpfropfen d hinabgedriickt oder bis in
seine Durchbohrung helaufﬂrezo“en wird, ist die Siedekugel
mit dem Innern’ des Wasserkolbens in Verbindung oder
gegen dasselbe abgeschlossén Das Glasrohr muss sich in

der glatten Durchbohrung des Kautschukpfropfens mit Reib- -

ung auf- und -niederbewegen, * diese Reibung darf aber
nicht so stark sein, wie die zwischen dem Pfropfen und
dem cylindrischen Kolbenhals. Ist einmal ein fehlerfreier
Pfropfen aus vulkanisirtem Kautschuk den Glastheilen des
Apparates auf das Sorgfiltigste angepasst, so kan diese Ven-
tilvorrichtung unbegrenzt lange benutzt \velden. ohne von
ihrer volligen Zuverlissigkeit einzubiissen.

Das Gassammelrohr b ist durch ein kurzes Kautschuk-
rohrchen mit der Siedekugel verbunden und zwischen die

.federnden Arme des messingenen, Halters feihgeklemmt Das

untere Ende dieses Halters trigt eine weit stirkere Klam-

“mer, deren Korkfiitteiung durch die starke Schmube e sehr

fest um das Rohr der Siedekugel gepresst wird, so dass.

man, am untern Theil des Halters anfassend, Siedekugel

und Sammelrohr in dem Ka,utschukpfropfcn a.uf- und nie-

"derschieben’ und damit die Oeffnung ¢ beheblﬂ verlegen
* kinn. -

Der Raummhalt der bledekugel bctlmbt etwas melir -
als das Doppelte von dem Volumen, um welches sich die
auszukochende Wassumenge beim E1\'armen auf 10009
ausdehnt,

Bei der Bonutzung des Appdrates fiillt man zuniichst

_die schon im. Pfropfen steckende und in den Haglter einge-
klemmte Siedekugel zur -Hilfte . mit Wasser
~den Pfropfen iiber die seitliche Oeffnung.

und schiebt
Man fillt nun
die Koochflasche durch ein bis auf ihren Boden reichendes’
Gummirohr direct aus dem Schopfapparat bis zum Ueber-
laufen mit dem auszukochenden Wasser und setzt, nachdein
die Oeffnung ¢ bis eben unter den Kautschukpfropfen ver-
schoben ist, "diesen, sehr fest in den Hals der Kochflasche
ein. Zieht man nun die Siedekugel bis zur Herstellung
des Verschlusses in die, Hohe, so entsteht dadurch in der
Kochflasche ein kleines - Vacuum, in welghes sofort Gas-
blischen' aus dem Wasser™ aufsteigen. Bs wird d'mdurch

.Raum "eschaﬂ't fitr “die Ausdehnung, welclte: das oft selr
- kalte Wasser schon in. den’ ersten Au"enbhcken durch die

héhere Temperatur der umgebenden Luft erfihrt. Man
fiigt nun das Sammelrohr an, itber dessen beide Enden
vorher kurze Gummirdhren gezogen sind, stellt die Kocl-
flasche in ein Wasserbad, érhitzt das Wasser in der Siede-
kugel durch’ eine darunter angebrachte WeingeistHamme
und erhilt es im’Sieden, bis man der vollstindigen Aus-
trelbung der Luft aus dem Sammelrohr gewiss sein ka.nn
In dem Augenblick, in welchem' man mlt der rechten Hand

‘die Flamme entfernt, knelft man mit der linken das.Ende

d_es oberen (;r'ummlrohrs Zu, ve1schl1esst es darauf durch

‘Hineinstecken der .abgerundeten Spitze eines passenden

Glasstiibchens und. schmilzt sofort bei g ab.
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Nachdem' nun die Oeffnung ¢ bis eben unter. den-
Pfropfen hinabgeschoben ist, wird das Wasserbad erwirmt

und der Inhalt des Kolbeps in heftigem Sieden .erhalten.
Nach einiger Zeit hat sich im oberen Theil des Kolben:
halses ein freier Raum gebildet, in welchen die Dampf-
blasen ‘mit (ferfiusch hineinschlagen, Man bringt durch

Entfernen der Wirmequelle oder ‘durch kurzes Heraushe- -

ben des Apparates aus dem Wasserbade das Wasser aus

der bledeku“el in -den Kolben zuriick und wiederholt dJeses'

Ervirmen und theilweise Abkiihlen ‘des XKolbenhalses noch
zweimal, wodurch binnen verhiiltnissmissig kurzer Zeit eine
sehr vollstindige Austreibung der Luft bewirkt wird.

Es ist sehr leicht, - schliesslich .das Wasser bis zur
vollstindigen Anfillung der Siedekugel ‘steigen 2u lassen,
worauf man “durch Aufziehen derselben den Verschluss her-
stellt und das Sammelrohr nun auch bei & abschmilzt.

Das -Sammeln der Gase mittelst dieses Apparates
machte auch bei ziemlich stark ‘bewegter See keine Schyie-
rigkeit.

Gewohnlich w u1den 900 CC Wasser zur Auskoch-

ung verwendet.”

Ved Hjelp af dette Apparat indsmeltede Jacobsen

paa Nordsgtogtet 73 Luftprgver, som efter Hjemkomsten

“analyseredes efter' Bunsens Methode, idet Kulsyren f:jer'nedes'

.med Kali og Surstoffet bestemtes ved Forbrending med

overskydende Vandstof. Han samnienstiller sine Resultater

i"en Tabel, hvor han i Mods@tning til -de tidligere Forfat-

tere betragter den kulsyrefrie Luft og Kulsyren hver for. .

sig,! saaledes beregnes Surstof og Kvazlstofmangderne som

Procenter af den kulsyrefrie Luft, der opfsres som CC pr.-

Litre udkogt Vand rveduceret til 0°¢og 760™ Tryk. Ifglge

denne, Tahel. hersker der en ganske  mwmrkelig gjennemfort -

. Ensartethed i Sammensztningen af den Luft, der er ud-
drevet af de Vandprgver, som 'have befundet sig under
samme physikalske Forholde, saaledes ligger Surstofprocen-
ten. i "alle de 24 Luftprgver, som stamme.fra Overflade-
vandet, tiltrods for at de skrive sig fra meget forskjellige
Localiteter, mellem de meget snavre Grendser af 34.14 og
33.64, og naar denne Overensstemmelse ikke i samme Udstljzek-
ning ér, fundet at gaa igjen i de dybere Lag, da har dette
sin Forklaring i en ujevn Cir¢ulation. Naar Surstofmeng
den ‘overalt i Dybet er. funden lig eller noget mindre end

i Ovelﬁaden da kan det vel ikke vaere tvivisomt, at dette .
skriver sig fra'Sulstoffets Fo;'brug til Oxydation af de i,

" Sgvandet forekommende organiske, Plante- og Dyrerester
“samt til Sgdyrenes Aandeproces, saaledes som det af Ja-
cobsen udtales med fglgende OI:(I: “Der Zusammenhang
dieses_- Unterschiedes 'ist leicht .zu deuten. In-dem schwere-
ren . Wasser, welches ohne erhebliclie Beirﬁiéchung aus héhe-

! Naar :jeg her overalt har anvgndt denne Jacobsens Fremstillings-

maade og ifglge denne.omregnet de mldre Forfatteres Opgaver, hvor:

Gasmengderne overalt -ere fremstillede ,som Procenter af den sam-
lede Surstof-Kvelstof-Kulsyremengde,da vil Grunden hertil fremgaa
af min scnere Afhandling “Om Kulsyren i Sgvandet.”

- halses ein freier

' the- exceedingly narrow limits of 34.14 and 33.64;

" ity of circulation.

of organic remains,.

Nachdem nun die Oeffnung ¢ bis eben unter den
Pfropfen hinabgeschoben -ist, wird das Wasserbad erwirmt
und der Einhalt des Kolbens in heftigem Sieden e;‘halteil.
Nach einiger Zeit hat sich. im. oberen Theil des Kolben-
‘Raum gebildet, in welchen. die Dampf-,
blasen mit Gerdusch hineinschlagen. Man bringt durch .
Entférnen der Wirmequelle oder durch kurzes Heraushe-
ben des Apparates aus dem Wasserbade das. \Vassel aus
der Sledekugel in den Kolben zuriick und wiederholt dieses

Erwarmen. und theilweise Abkiihlen des Kolbenhalses noch
zweimal, wodurch binnen verhiltnissmissig kurzer Zeit eine

sehr vollstiindige .Austreibung der Lutt bewirkt wird.

Es -ist sehr leicht, schliesslich das. Wasser ‘bis: zur
vollstindigen Anfiillung der Siedekugel steigen zu lassen,
worauf man durch Aufzichen derselben den Verschluss her-
stellt und das Sammelrohr nun auch bei % abschmilzt.

Das Sammeln der (Gase mittelst dieses Apparates
machte auch bei zlemhch stark. bewegter See keine 50]1\\19-
rigkeit. i

Gewshnlich wurden 900 CC Wassér zur Ausk’och-
ung verwendet,” .

With this apparatus JacobSen collected on the cruise
in the North Sea 73 samples of air. \\hlch after the return
of the Expedition, were analysed by Bunsen’s ‘method,

potash being used for absorbing the carbonic ‘acid, and
the oxygen. consumed with a surplus of hydrogen. His’
results are set forth in a Table, where, reversing the

custoin of - earlier authors, he' refers sepamtely to the
carbonic acid and the air free from' 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, reduced to a temperature of 09
and a pressure of 760™". According to this Table, a truly
remarkable uniformity prevails -in the compositién of the
air expelled from samples of sea-water which have been
exposed to the same physical influences; thus, for instance,
the- percentage of oxygen in the 24 samples of air derived
from surface-water, was found, notwithstanding the collection
of the latter in \\1dely different localities, to range between
and
though -équal agreement does. not extend to the deeper-
lying strata, this may be accounted for by irregular-
That the amount of oxygen at the bot-
tom, or in great.depths, should.invariably prove equal to,
or somewhat less than, that at the surface, is a phenom-
which must unquestionably ‘be .as-
cribed” to thé consumption of that gas in the oxidation
and for the support of the res-

enon . the . cause of.

WThe reason that induced me to adopt exclusively Jacobsen’s mode
of representation, and by the standard of that process to recompute the
results of earlier observers, who invariably give .the _proportions of.
the gases determined as percentages of the total amount .of oxygen,
nitrogen, and carbonic acid, will appear in my next Memoir on.the
carbonic acid present in'sea-water.
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ren Schichten- sehr lange in der Tiefe verweilt, wird ohne
geniigenden Ersatz' fortwihrend Sauerstoff verbraucht zur
Oxydation der im Wasser und besonders am Meeresgrunde
vorhandenen oxydirbaren Stoffe, — in wahrscheinlich weit
untergeordnetem Grade auch durch die Athmung dexr Thiere.”

Men de herved foranlédigede Afvigelser ere ikke meget
. store,
tagelser, ligger indesluttet mellem 30 og 34,. snaledes at
deh som Regel aftager med Dybet. ~

Jacobsens Observationer, der vare udfgrte under de
mest forskmllwmtede Omst;endxghuder, vise ogsaa paa det
Bestemteste, at ‘de tidligere gjorte Antagelser, om at Sol-
lyset og Stormene eller i det Hele taget de meteorclogiske

Forholde skulde spillé nogen fremtredende Rolle ligeoverfor

den relative Sammensmtning af Overfladevandsluften, vare

fuldstzendig ‘ubegrundede, i ethvert Fald vise dé store Over-

ensstemmelser, at disse F.actorers Indﬂydélse niaatte vaere
meget ringe. :
Med Hensyn paa ten absolute angde af den Luft,

der mdeholdes i de fra forskjellige- Dyb optagne Vand-

prover, da viser den sig at. tiltage med Dybet, noget der

imidlertid let lader sig forklare ved Temperaturens Aftagen
med Dybet, uden at det er forngdent at tage sin Tilflugt
til 'de store Tryk. Der blev ogsaa paa’ Pomeraniaexpedi-
tionén for at bevise Urigtigheden af den tidligere paa flere
Steder udtalte Formodning, om at Luftgehalten i de store
Dyb ‘skulde staa i Forhold til det der herskende stgrre
Tryk, foretaget spccielle Experimenter med en .af Dr;
" Belrens. og Jacobsen construcret Vandhenter af Kautschuk.
Denne sammenklemtes farst mest muligt, hvorpaa den sidste
Rest Luft uddreves af den’ved HJ:LII) af Kviksglv, og ned-
senkedes ,derefter fuldstendig lufttom og lufttet 1"]enlukket
Ferst i Dybet -ved Apparatets Anslag mod Bungd aabnedes
det, .udspzendtes og fyldtes med Vand, livorpaa det atter

lufttewet igjenlukket og ‘fyldt med Vand ankom til Over-

fladen. - Det viste sig altid, at de med dette Appdrat op-
tagne: Vandprgver ikke indeholdt mere Luft, end. de ved

Vandprgvens Temperatur kunde holde aplgst under’ almin-

deligt Atmosphmretryk. At dette maatte vere saa, kunde
man allerede veere berettiget til at slutte af nogle "Forsgg,
som Aimé! i 1843 udferte.
.Ende .aabent, Glasrar,
solv ‘og i det bestemte Dyb vendtes ompkring, hvorved Kvik-
splvet i Glasravet delvis erstattedes.af Vand paa en saadan
Maade, at dette afspmivedes af Kviksglvet, der optoges af
en nedenunder anbragt passende Beholder. Som Resultat

af- de med dette Apparat udfgrte Forsgg udtalte Aimé def .

Sats, at*den Meangde Luft, som indeholdtes i en bestemt
Mwengde Sgvand, i alle Dyb var meget.ner den $amme.

"Pogg. Ann. 30 — 412,

Tornae: Chemi.

! Ann. Chim, Phy.s. [3] — 7 — 497,

Den norske Nordhavsexpedition.

idet Surstofprocenten, bortseet fra nogle faa Und- -

Han anvendte ‘et i°den ene .
som nedswnkedes fyldt med Kvik-

‘since the percentage of: oxygen,

" caoutschouc by Drs. Behrens and Jacobsen.

* perfectly air-tight.

" .there

'receivm '

- air contained in a given quantity -of sea-water,

piratory process in maxine animals, as stated by Dr. Ja-
cobsen in ‘the following words: — “Der Zusammenhang
diesgs Unterschiedes ist lelcht zu deuten. In.dem schwereren
Wasser, welches ohne erhebliche Beimischung aus hoheren
Sclnchten sehr lange 'in der Tiefe Verweilt, wird'ohne ge-
niilgenden FRrsatz = fortw ahlend Sauerstoff verbraucht zur
Oxydation der im Wasser und besonders am Meeresgrunde
vorhandenen oxydirbaren Stoffe, — in walirscheinlich weit

" untergdordnetem Grade auch durch die Athmung der Thiere.”

But the differences thus- occasioned are not very great,
with but few exceptions,
ranges from .30 o 34, as a rule dununslung with the

- depth.

Moreover, Jacobsen's obselvatlons instituted under -
civcumstances the most diverse, furnish incontestible proof,
that the views of earlier authols, according to which the
effect of solar light and storms, or indeed meteorological
influence generally, was assumed to play an important part
in modifying the Jcomposition of the- air in surface-water,
were wholly unfounded; nay, the extent to which the lesults
based on that h)potheSJs are found to .vary, will of itself

" show the comparative insignifieance of such factors.

As regards the absolute amount of air contained in
samples of water collected from different strata, this is found
to increase with the depth, — a fact sufficiently obvious from
the temperature diminishing as the depth increases, without
needing to seek ap explanation in the greates pressure..
And with the object of showing that the proportion of air
present in sea-water at great depths, is-not, as assumed
by some, to any appreciable extent dependent on the
greater pressure prevailing there, a special series of -ex-
periments was instituted on the ‘Pomerania’ Expedition,
with an apparatus for collecting. water constructed of
' This instru-
ment was first pressed flat, and ‘then sunk, after the air still
remaining in it had.been expelled by means of mercury,
On its striking the bottom, it opéned and
filled with water, after which it again elosed, and was then
brought up to the surface, air-tight as before. The samples

- of water collected in this apparatusewere never found to.

contain - more air than would be absorbed, ‘with the same
tempemture, at the surface. That such must ‘be the case,
was mdeed reason to infer from the experlments
instityted by Aimé!? in 1843, ‘Anne made usé of a glass.
tube, which, open at the upper extremity, was sunk full
of mercury, and at the vequired depth inverted, caus- :
ing part of the mercary in the tube to be replaced by
water, in such manner that thé mercury, Howing into a
proper size and shape, prevented its escape.
As the result of the experiments performed with this in-
strument, Aimé.ventured to assume,. that the proportion of
: is at all
depths very nearly the same.

* Ann. Chim. Phys. [3], 7, p. 497; Pogg. Ann. 30, pe 412



I Aaret 1873 udgik atter fra England en Expedition,

Challengerexpeditionen, sem i et Tidsram af 8 ‘Aar skulde |

undersgge bdade de wmquatoriale og antarktiske Farvande.
Med denne Expedition fulgte -som Chemiker J. Y. Bu-
chanan, som besluttede sig til at anvende de paa Pomerania~
. e}ipeditiongri ‘benyttede Methoder- og Apparater saa godt
som uden Modifikationer. Resultaterne af hans Under-
sggelser ere, saavidt jeg ved, endnu ikke offentliggjorte i
sine Enkeltlieder, medens der dog -er gjort nogle forelgbige
Meddefelser,, hvorefter man vil kunne danne sig et Be-
greb om de Slutninger, hvortil hans Observationer ville fgre.

Han finder!, at Surstofmeengden: i Overfladevandet
varierer mellem 33 og 35 9/, af den samlede Surstof-
- Kveelstofmangde, saaledes at den storste Mengde er fundet
(baade relativt og absolut) i Vandprover gste i Neerheden
af den sydlige Polarcirkel og den mindste i Pasatvind-
egnene.. Hvad angaar de under Overfladen liggende Lag,
da har han observerct det markelige Factum, at Surstof-
procenten aftager nedover indtil et Dyb af 300 Favne, hvor
den opnaar et Minimum for atter igjen at stige, saaledes
som det fremnaal ‘af -folgende Tabel. -

.

. Dybdei | .. R Der.
egag?:fé(e ! 0 |25 !50 100 | 200 | 300 ‘ 400 800E over.
. i i | ] L
2 zv__wo s 1
: To %, |33 7,334 322 30. 2|334 LI.4i 15-5%22~6 23.5
I

.Om ‘den absolute Mangde af de af hans Vandprgver
udkogte Gasarter findes paa dette Sted Intet, hvorimod
der senere er bleven offentliggjort folgende Tabel®.

A | . L CC. N per
. ! ‘o ! %Eg\l‘ig? cC. N Litre destill. |
Dybde i i empe- <2 1 Vand ved |y -
Pod. . ratur - | per thre~| Temperat, ¢, - > 21
. per Litre.! 1 °C, N, I P
I e " Bunsen
[ S .

600 | 4.24 | 14°6 | 11.26 | 1175 0.49
1200 I 3.5@ "]r 13.0 | IL.71 1 11.92 0.21
1800 *_; 1.67 ' 6.9 | .13.00 ; 13.45 | 10,45 .
,2400° | 241 : 5.1 | 13.10 | 1400 | o.90
4800 . 406 | 2.5°! 138 | 1500 i.14
derover. | — lL - 1.°§ 14.37 | 15.40 1.03.

“ Hermed' er i Kmthed gJeanl\et det Vigtigste .af de
"til Dato fremkomne Bidrag til Losningen af W1gsmaalet
om Luften i Sgvandet..

I Vaaren 1876, da man i Norge var beskjwftxget med

Udrustmngen af den Expedition, som var besluttet udsendt’

for i Sommermasnederne af Aarene 1876—77 og 78" at

!The Voyage of the ‘Challenger.” The ‘Atlantic.” 2 — 366.
? Ber. Berl. chem. Ges. 11 — 410.

In the. year 1873 a,nothel Expedition was dispatched,
from England, with H. M. S. ‘Challenger, its object being
the 1n\est1gat10n during a period of 3 years, both of the

. Equatorial and the Antarctic Seas. As chemist to this Expe-

dition, had been secured the services-of J. Y. Buchanan, who
resolved to adoptrthe methods and apparatus employed
on- the ‘Pomerania’ Expedition, almost without modifica-
tion. The results of his labours are mot yet, I believe,
published in detail; preliminary papers, have, however, ap-
peared, from which ‘we can form some nrenelal idea -of his

- results.

.Buchanan found1 the proportioit ,of oxygen in sulface-'
water to vary between 33 and 35 per cent of the total

. amount of oxygen and nitrogen; it was greatest (both ve-

latively and absolutely) in the samples of water drawn .
near the Antarctic Circlé, and smallest in those. collected

" within -the region of the trade winds. As regards the pro-

portion of oxygen in water below the surface, he ob-
served the very remarkable fact, that it generally dimiushes
down to a depth of 300 fathoms, where a minimum is
reached, and thén begins to increase, as shown by the
following Table. . '

%e'pth ]in . ‘ | | o i Great-
nglish o |2 \ o ! 100 200 | 300 | 400 - 800 er
Fathoms.- . S ‘ S | 3 4 lDbths
- ! ' I | | |
04 N =100
+0p_,;t_ £ 33.7 334‘322‘302‘334 114'155 23, 6i235
i

Wlth respect to the absolute amounts of the gases
boiled out..of the - different samples of water, nothmg is
stated in the work alluded to but the follomng Table 2 has
smce appe:ned

[ ' I » ! CC. N per

Mean i :
Depth \ "CC. |Tempera- CC. Litre dis-
in [ 4] ture Ny— N,

i

I
N tilled Water, i
i per Litre: .at Temp..t. ‘
|

H . . l
Feet. _ber Litre in tC. ’ N, | Bunsen
. s l ' Ny
600 ' 4.24 . 14.°6 11.26 11.75 i 0.49
| ' ! — —|=

1200 | 3.59 | 13.0 | ILJL. 11.92 || 0.21
1800 | 1.67. |- 6.9 | 13.00 13.45 II 0.45
© 2400 i 241 1 5.1 . 13.10 | 14.00 ' 0.90
4800 | 406 2, 5 13.82. 15.00 . | . 1.14
gg’;ﬁ’. - b 5 | 1437 | 15‘.40. | 103

‘
)

A briéf account has now been given of what had pre-
viously been accomplished as regards.the solution of the
problem presented by the air.in sea-water.

In the spring of 1876,-when fitting out the Norwegian
Expedition, which had for its object the investigation,
during the summer months of 1876, 1877, and. 1878, of

!The Voyage of the ‘Challenger.’

The ‘Atlantic, 2, p. 366.
* Ber. Berl. chem. Ges. 11, p. 410.



undersgge det mellem Norge, Frergerne, Island, Jan Mayen
og' Spitsbergen beliggende - Hav, vare heller ikke de paa
den engelske Challengerexpedition udfgrte *Observatioher

offentliggjorte, saaat de ‘Data, der den Gang forelaa, i Rig- ..

holdighed paa ingen Maade kunde sammenlignes med dem,
.som nu staa til Raadighed. Iser var det med Hensyn paa
den geografiske Udbredning, at Observationerne ikke kdnde
give synderlg omfattende Oplysninger, idet det eneSte Hav,
som endnu var grundigt. undersggt, nemlig Nordsgen, baade
med Hensyn paa Dybde og gvrige physikalske Forholde afveg

1 hgi Grad fra det ‘store Verdenshav, forsaavidt man kjendte °

det, Da der forst var fattet Beslutning, om at der ogsaa paa
den norske Nordhavsexpedition skulde .udfgres chemiske
Undersggelser af samme Art som paa de tidligere Expedi-
tioner, maatte det derfor for Hr: S. Svendsen, hvem disse
{Arbeidel oprindelig vare 0ye1d1agne, fremstille sig som en
meget vigtig, ja man kan sige, som den vigtigste Opgave
at tilveicbringe de forngdne Oplysninger om Gasarterne i
Sgvandet, hvad angaar den Del af Verdenshavet, som Norge
havde paataget sigeat gjore til Gjenstand for videnskabelig
. Underspgelse. Med Hensyn paa de. Midler, der skulde be-
Dyttes til-Ligsningen af denne ‘Opgave, da kunde Valget af
disse ikke falde vanskeligt, da de.af’ Dr. Jacobsen ben)t,-
tede Methoder og Apparater strax maatte udpege sig som
de hensigtsmassigste fremfor Alt, hvad der for Resten stod
til- Raadighed,
Sammenlignolighed havde -

de paa Pomeraniaexpeditionen benyttede Arbeidsmetlioder,
og var det i Henscende til Expeditionens Uthustrnw et
stort Held, at Professor Dr. Jacobsen velvilligen tilbgd sig
“at anskaffe de til de chemiske Unders;zi"elsel {forngdne
Apparater. ~ .

Det var dog ikke alle de ved Pomeraniaexpeditionen
benyttede Apparater,. som ogsaa kom til Anvendelse paa
den norske Nordhavsexpedition, idet man -der besluttede at
anvende en af Capitain Wille construeret. Vandhenter, som
iseer i en Henseende maatte vere at foretrakke for den
af Dr. H. A. Meyer angivne. Paa denne maatte nemlig;
naar den skulde optage Vandprever fia interniediere Dyb,
Cylinderen udlgses ved et langs Linen nedseenket Liod,
som aldeles udelukkede Muligheden af paa Linen samtldxfr
at have anbragt Thermometre eller deslige; saaledes som
det uden- mindste Ulempe kan forenes med Blugen af Willes
Vandhenter.

Willes Vandhenter, som findes afbildet i Flg 2 er af
Opfinderen bleven beslnevet paa fglgende Maade

- “Vandpreven indes]uttes i dette Instrument i et for
Pladsens Skyld spnaltonmnr Yaiet -Rar, der undel Ned-

firingen i Vandet holdes aabent i begge Ender, sanlodes at

Vandet frit kan strgmme Jg)emenl nfen” naar Instrumentet
ophalgs et kort Stykke, lukkes E,ndelne af Reret med to
Ventller, hvorved det da i Reret staaende Vand afsteenges
‘og- 'kan bringes op.

selv om ikke Hensynet til Resultaternes,
gjort deres Anvendelse gnskelig.-
Svendsen besluttede derfor uden Modificationer at optage

11

the sea lying between Norway, the Feyrie Islands, Iceland,
Jan Mayen, and Spitzbergen, the results of the obscrva-
tions instituted on the ‘Challenger’ Expedition had not yet
been "made ' public; and hence the data then obtained
were few compared to those of which we are now in
possession. It was more particularly with respect to
geographical distribution, that the information former ob- -
servations could supply had proved but meagre, inasmuch’
as the only sea thoroughly investigated, viz the Ger-
man Ocean, was found to differ widely in regard. to depth
and. other physical conditions from the :Atla.ntic and Pacific,

.so far at least as our knowledge of both may be said.

to extend. The resolution once formed, of instituting on
the Norwegian North-Atlantic Expedition a series of chem-
ical experiments similar to 'thosé¢ peiformed on former

. Expeditions, Mr. S. Svendsen, the gentleman on whom the

execution of this task was to have, devolved, could not
but regard as an important, nay the most important, part
of - his " labours, accurate determinations.of the gases pre-
sent in that tract of the Atlantic Ocean which the Not-
wegian Expedition was to make the subject +of scientific
investigation. Respecting the means whereby to solve this
problem, no difficulty could be experienced in making a
choice, since Dr. Jacobsen’s methods and apparatus must
at once suggest themselves as by far the best, even apart .
from the econsideration, that, for 'the .better’ comparing
of his results with those obtained, their adoption was desi-
rable.  Svendsen, therefore, decided in favour "of the pro-

* cess — without modification — resopted to ‘on the ‘Pom-

erania- Expedition; and it was a fortunate concurrence,
that Professor Jacobsen should kindly volunteer his assist-

. ancé in procuring the -various apparatus necessary for the

chemidal experiments,

All the apparatus made use of on ‘the ‘Pomerania’
Expedition, were not, however, adopted on the Norwegian
North-Atlantic Expedition; the instrument, for instanee,
employed to collect water, which, particularly in one respect,

~ must be held preferable to that described by Dr. H. A.
. Meyer, had been constructed by Captain C. Wille R. N.

When Q1'a\\'ing water from 'intermedig.té,_depth's, -the cylin-
der in the latter is detached by running a weight down
the line, which precludes -the possibilty of having a ther-

. mometer, or any other instrument, attached to it, an ad-

vantage which may, withbut the slightest drawback, be

. .combined with’ Wille’s apparatus.

Wille’s instrument for collecting water, of which Fw

" is a represention, has been described by the mventm :

follows:,

.“The bamples of water drawn with this instrument are,
to save space, brought up in a spiral* tube, which, when
sunk through the water, is kept vpen at both ends, to admit
of the free passage of the fluid; but, on the instrumént,
at theé required depth,, being hauled in a fow fathoms, the
ends of the tube are closed by means of two valves,” and
the water it contains, thus prevented from escaping,
be blought sto the surface.

.may
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Tegningen fremstiller Instrumehtet klar til Nedfiring ;.

Tampen af Lodlinen hexes i gverste Jiebolt (¢) og Loddet
i den mnedre (5). Under Nedfiringen lgfter Vandtrykket
Propellerne op,
bosset (¢) kommer klar af Taggerne i Muffen, gjennem hvil-
‘ken Ventilstangen (d) gaar, og om de .ikke kommer ganske
Klare, sker Plopelluns Omdreining smed Sklaaplanelne saa
- at Muffen og Ventilstangen bliver staaende stille. Naar
Instrumentet derimod under Ophalingen bevages * opad,
" driver Vandtrykket Propellerne ned, de -dreies rundt den
anden Vei og tager Mufferne med sig:  Ventilsteengerne,
der ikke kan dreie -sig rundt, men styres af Tverstykkerne
(¢), skrues da, tilligemed de med Kautschuk overtrukne
Ventiler, mod Ventilsederne i Enderne af Reret, og naar
de ere nmsten lukkede, glipper den’sidste Skruegjenge paa
Ventilstangen ud af Skruegjongerne i Miffey, "og Spiral-

fjedrene (f) klappe da Ventilerne i, medens. Propellerne

og Mufferne gaa lgse rundt om den glatte Del af Ventil-
.Stengerne, og frembyder saaledes meget liden Modstand
under Resten af Indhivningen. Instrumentet lukker
efter omtrent 7 Favnes (13 Meters) Indhaling. Ringen
om Midten og Skjermerne rundt Propellerne beskytte
- Instrumentet, saaledes at-det uden Skade kan: Iigge paa
Banden. '

- For at konstatere; om der var Overskud af Luft i
de nedre Vandlag, blev der over Svikhullet paaskruet et

giennemboret Laag (g), der ved Hjzlp af et Stykke Gummi-

-slange forenedes til et i den .ene Ende lukket Glasrer.
Naar Vandet under Nedfiringen strgmmede ind 1 Vand-
rgret, lgb det ogsaa ned i- Glasrgret, af hvilket Luften saa-
ledes blev -udjaget. "Naar Instrumentet kom ombord, ende-
vendtes det, saa at Kranen kom ned og Glasrgret op.
beveegede nu Vandhenteren lidt frem og . tilbage med den
gvre Ende, og hvis der havde veeret Overskud af Luft,

maatte denne have arbeidet.sig op og vist sig i Toppen af

Glasrgret,.men dette viste sig stadig fuldt lige til Tops, og
blev derfor i den sidste Tid ikke paasat.”

Tnstrumentet kan' tommes gjennem ’l‘appekr'ane'n ()

og leverer ‘en Vandprgve paa circa . Litre.

Udfgrelsen af de chemiske Arbeider ombord paa den
norske Nordhavsexpedition overtoges altsaa farst i Fglge
den -oprindelige Plan -af Hr, Svendsen, som’ gjorde Togtet
i 1876 med, men blev sencre, da denne af I"I(.,lbledSthS)’ll
bad sig frlta,get overdraget Forfatteven, der. saaledes har

udfgrt de paa de to sidste Togter' gjorte Observationer del-
"vis med A551stance af Hr. L. Schmelck som sidste Sommer -

medfulgte E\pedxtlonen, og som’ for Tiden er beskjmftiget
med Bearbeidelsen af en anden Del af det paa Expeditionens
Togter til chemisk Undersggelse indsamlede Materiale.

saa at Taggerue i Lndelkant af Propel- .

Sig,

Man -

.. the bushes.

'blosed, the last twist of the screw

The figure shows the instrument ready for “sinking.
The end of the soundm"-hne is made fast to the upper eye-
bolt (@), and the lead to the lower (). On.the down-

" ward passage. the pressure of the  water lifts up the pro-

pellers, enabling the cogs in the under surface of the base
of the latter (¢) to get clear of the cogs in the bushy
through which passes the rod of the valve (d); and if not
quite clear, the propeller revolves with .the inclined planes,
the bush and the vod -of the valve remaining stationary
as before,. On the otber hand, when the instrument,

" on being-hauled in, is given an upward moétion, the.pres-

sure of the water forces down the propellers, which then
revolve in the opposite direction, carrying, along with them
The vods of the valves, which cannot vevolve,
being kept in position by transverse pieces (e), are, together

- with the valves covered with caoutschouc, screwed against

the ends of the tube. Now, when the latter are almost-
on the rod of. the
valve slips out of the corresPonding twist of the screw
on the bush, and the spiral springse (f) instantly press

down the, valves, the propellers and- the bushes revolving

.independéntly round the smooth portion of the.rods, thus

presenting but little resistance to the water during the
remainder of the up\\zud passaﬂe The instrument closes
on being hauled in about 7 fathoms (13 metres). The
ring round the middle, and the shields protecting the
propellers, prevent .the instrument from sustaining nmm-
on its-striking the bottom. : .

With a view to ascertain \\hethel ‘the” proportion of

air were really greater in the lower strata, a perforated.

cover (g) was screwed over the spigot-hole, and con-
nected by means of a piece of caoutschouc hose with a glass
tube, open at one 'end. Now, when the water on the
downward passage flowed into the spiral tube, it also de-
scended into the. glass tube, expelling the air. So soon
as the instrument came on board, it was inverted. the
stop-cock therefore pointing down, and the glass tube up.
The upper end of the apparatus being now. moved a little’

_backwalds and  forwards, the surplus of air, if any ‘had

been plesent must obvigusly have forced its way up-
wards, “and have appeared, in the forin of bubbles, at
the top of the tube, which, however, was mvauabl) found
to be quite full, and therefore not .attached to the appa-
ratus when the fact would no longer admit of doubt.”

The stopcock () serves to empts the ms’clument

- which will hold about b litres of water.

The .chemical work to be done qn board was, as’
stated above, originally undertaken by Mr. S. Svendsen,
who went out on the first' cruise, in 1876; but, his' health
failing, Mr. Svendsen was succeeded by the author, who
had therefore to ,take the observations instiﬁuted m 1877
dnd 1878, partly with the assistance of My, L. Schmelck,

that gentleman having accompanied the Expedition on the
" last cruise.

(Mr. Schmelck is now engaged in working up
other materials collected on the E\l)(’dltlon for chemlc‘ll'
investigation).
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" i, ab talrige Observationdr . gik tabt

Da jeg Vaaren 1877 blev opfordret til at overtage
disse Arbeider, var der kun givet. mig faa Dages Varsel,
saaat jeg havde de stgrste Vanskeliglieder med at faa ud-
fort selv de aller nodterftigste Forberedelser, og naar det
alligevel lykkedes at faa Alt tilfredsstillende ordnet for
Afreisen, da skyldes dette udelukkende den Beredvillighed,
hvormed Hr. Professor Waage bistod mig blandt Andet og-

saa med Indredningen af det chemiske Laboratorium ombord.

Det paa Expeditionens forste Togt 1 1876 fremher-
skende ualmindeligt stormfulde Veir gjorde ‘det i hgi Grad
vanskeligt ja naesten ugjerligt at udfgre de chemiske Obser-
vationer ombord, og.det Udbytte, som af Svendsen hjembragtes
fra forste Togt, indskrenkede sig derfor i denne Branche til
17 Luftprgver, hvoraf desuden 3 ved Uheld senere “]k tabt.
Det rolige Veir, som de to sidste Aar begunstigede E\{pe-

'ditionenS'Arbeider, tillod mig derimod paa de Togfer, hvor- -

med der var givet mig Anledning til at meédfglge, at ind-
smelte et storre Antal, idet der for disse Aars Vedkoth-
mende erholdtes 80 Luftbestemmelser af -de hjembragte
Luftprgver, hvoraf 9 vare indsmeltede af Hr. Schmelck.
Naar Udbyttet ikke.er blevet storre, da har dette sin Grund
nogle faa ved Uheld
under Analysen men de fleste ved Uheld -under Indsmelt-
ningen, '
Kiichler- & Sthne i Ilmensu sendt mig mnogle Luftopsam-

lingsrgr, hvoraf over 75 °/y tiltrods for denh omhyggeligste

Behandling sprang enten under Indsmeltningen eller efter
samme. Luftprgverne ere alle analyserede ved det af Franck-
land og Ward' angivne Gasanalyseapparat, saaledes at Kul-

syren er fjernet med Kalilud og Surstoffet bestemt ved.

Forbraending med Vandstof. De 14 forstnvnte Prover
ere analyserede af Hr. Svendsen de gvrige 80 af Forfat-
teren. De erholdte Resultater findes sammenstillede i
Tabel I, hvortil kan bemzrkes fglgende: De i Tabellen

opferte Temperaturangivelser ere mig meddelte af Pro- -

fessor Mohn. Ved Angivelse af de Dybder, hvorfra Vand-
proverne ere hentede, er ikke taget Hensyn til, at Vand-
henteren fgrst lukker sig efter circa 7 Favnes Indhivning.
Ved' de med * betegnede 10 Nummere var. der i .de til

Luftprgvernes Opbevarelse benyttede Glasrgr smaa Feil, .

uyden at jeg dog har fundet mig foranlediget til at tillmgge
disse mindre Vgt end de @vrige, da man vel ikke kan
tenke sig Muligheden af en Lizkage, uden at dem, naar
Glasrgrene i flere Maaneder opbevaredes under en Tryk-
differents mellem det ydre og indre Gastryk af circa 300
til 400™=, maatte have pvet en mzmkbar Virkning paa den
indesluttede Lufts Sammensetning. Jeg kan saa meget

~ trgstigere tage dem med i Beregningerne, hvor det gjmlder

at opstille de almindelige Slutninger, som de .ikke i syn-
derlig Grad ville bidrage til at forrykke Udseendet af de
endelige Resultater.. Alle Gasvolumina findes i “Tabellen
udtrykte i CC. per Litre udkogt bgvand reducerst, til 0° og
760™ Barometerstand.

! Chem. Soc. Journ. 22—313. 186Y.

Saaledés var der til Brug paa sidste Togt fra

14

- during the “sealing-process or after its completion. °

“when

When, in the -spring of 18‘77, 1 was requested to
undertake these labours, I had but a few days’ notice, and
experienced, thelefme very great difficulty in making

‘even the most necessary preparations; nor: would it indeed-

have been possible to get everything satisfactorily arranged
in so short a time but for the.readiness with " which -Pro-
fessor Waage came forward tp assist me; for instance, in-

fitting up the chemical laboratory on board.

The exceptionally. heavy weather on the first cruise
in 1876, rendered it im the highest ~degree difficult, nay
well mr'h lmplactlcable to perform the necessary experi-

" ments on board; and hence the chemical work done by Svend-

sen on the first voyage was, with regard to gas-determina-

«! . tions, confined to collecting 17 samples of air, 3 of which

however were sibsequently lost. On the two Jast eruises of
the Expedition the weather proved much more favourable,
and I succeeded in obtaining a larger number of samples
(9 of them collected by Mr. Schmelck), with which, when
brought home, 80 air-determinations were performed. A more
satisfactory result would, however, 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 dif'ﬁculty experienced jn sealing. Thus, for instance,
on the last voyage 75 per .cent of the glass tubes for
collecting air; procured from Kichler & Sohne in ITime-.
nau, notwithstanding the greatest care- cracked either
The
samples of air were all of them analysed in the apparatus
described by Franckland and Ward,! the carbonic 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. Svendsen, the remaining 80
by myself. 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 it has been hauled in about 7 fathoms. The asterisk
marking 10, of the determinations signifies that the glass
tubes used for preserving thése samples of air had small* de-

" fects. To these determinations, however, T have not attached

less weight than to the others; for it is impossible to con-
ceive that a leakage, after the glass tubes had been exposed
for months together to a difference of pressure amounting
to 300mm—400™™, viz,- that existing between the air. inside
and the atmosphere without, should not have had an ap-
preciable effect on the composition of the air they contained.
Moreover, I hesitate the less to include them as factors
seeking since
they cannot to any  considerable extent disturb the char-
acter of the final results. - The volumes- are given in
cubic centimetres per litre of the sea-water éxamined,

to afrive at. general conclusions,

" reduced to a temperature of 0° and a pressure.of 760™.

! Chem. Soc: Journ, 22, p. 313; IS6O.
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- Vandprgverne ere overalt, hvor det Modsatte. ikke
udtrykkelig er anfgrt, udkogte.strax efter deres Optagelse.
’ Som man ser, ligner denne Tabel overmaade meget
den af Dr. Jacobsen opstillede, hvad .man ogsaa 'paa. For-

haand kunde vente, da de undersggte Districter fuldstfendlg

gaa- over i hinanden, og naar Differentserne mellem de af Hr.

Svendsen og ‘mig opferte Tal ere noget stgtre, d@_konnmer‘

“dette ligefrem af det af os bearbeidede Felts stgrre Ud-
streekning og deraf falgende storre Uensartethed 1 de phy-
sikalske Forholde.

Hvad der er mest mmefflldende er det paafaldende
Pheenomen, at der med Hensyn paa den relative Sammen-
" setning ‘af den i Overfladevandet indeholdte Luft -paa. den
-norske ‘Nordhavsexpedition er fundet betydeligt sterre Sur-
stofgehalt end af Dr. Jacobsen for Nordsgen opstillet, saa-

ledes er Surstofprocenten i Overfladen i Nordspen bestemt-

til i Middel 33.93 °/o af den samlede Luftm®ngde, medens
den for det af den norske Expedition i 1876 og 77- under-

sagtg Strgg sgndenfor den 70de Breddegrad, belgber sig .

The samples of water were all, except when the re-
verse: is stated, boiled immediately on being drawn.

_As will be seen, .this Table agrees very closely
with that prepared by Dr. Jacobsen, which "was indeed
to be expected, since the tracts 1nvest1gated coalesce; and
the somewhat greater differences exhibited by Mr. Svend-

sen’s and my own figures arise simply -from. the .region

“. gxplored by the Expedition having been more .extensive,

involving greater dissimilarity in, the physical conditions.

With regard 4o the relative. composition of .the air
in surface-water, the proportion of oxygen was, strange.to
say, on the Norwegian Nortb-Atlantic Expedition found
to be considerably greater than that given by Dr. Jacobsen
for the North Sea. The mean proportion of oxygen in
the surface- water of the North Sea he determined to be

+33.93 per cent of thé total amount of air, whereas the mean

proportion for the tract of the North-Athtlc stretching
south of the'70th parallel of latitude, that investigated by the



til i Middel 34.96 og for det i 1878 undersggte mellem
70de og 80de Breddegrad beliggende Strgg til 35.64 .
Fuldstendigt tilsvarende er det
veere, paa den sydlige Halvkugle, idet Surstofprocenten i
Overfladen der varierer fra omkring, 33 i Algvatoregnene
til ca, 85 omkring den sydlige Polarcirkel.

Dotte lod med temmelig stor Bestemthed. formode,
at de for -destilleret Vand ‘gjeldende, af Bunsen opstillede,
Absorbtionscoefficienter ikke skulde veere gyldige for Sov and,
idet det, napr Overfladevandsluftens Sammens®tning fandtes

at variere med Bredden, maatte veere det Naturligste at, |

Det

skrive disse Variationer paa Temperaturforandringerne.

“vil _imidlertid ikke fgre til noget rimeligt Resultat,-om man -

il betmg’ce Temperaturen som den Variable' og’af de her
foreliggende Observationer forsgge at udlede en Lov- for
Absorbtionscoefficienternes Variationer med Temperaturen,
Man vil ‘da finde, at de enkelte .Observationer staa ikke
ubetydeligt i Strid med hinanden, idet der for Surstof-
‘maengdernes Vedkommende overalt optreder meget stprre
Afvigelser, end man- kan antage begrundede i Observations-
feil. - Det kunde dog ikke synes tilraadeligt at lade det
bero hermed og forsgge at discutere de foreliggende Ob-
servationer uden ngiere Kjendskab til Absorbtionscoeffici-
enternes Afhwengighed af Temperaturen, og jeg besluttede

derfor at bestemme saavel Sammensxtning som Mengde af’

den i Sgvandet ved forskjellige Temperaturer opleste Luft,
Fgrst gjordes en Del Forspg, )
Bad af constant Temperatur. segtes mamttet ved flere Timers

Gjennemledning af Luft, (saaledes som Bunsen har gaaet:

frem ved sine Bestemmelser?), hvorefter .den- oplgste Luft
uddreves og analyseredes paa den for beskrevne Maade,
De paa denne Maade mettede Vandpraver afgave bestan-
dig: Lt_lftmaengdef, som uden Hensyn til den Temperatur,
llyorved Vandet. var meettet,
samme Sannnensa&tninnr (med 34.9 °j, Surstof mod 65.1 °/,
Kvalstof), medens de ofte temmelig st{mkt afvigende Tal,
som udtrykte de absolute Meangder. af oplpste Gaser, ty de-
ligt viste, at der paa denne Maade jkke var opnaaet fuld-
steendig. Ma:tning.

Professor Waage. foreslog ‘mig derfor at gjentage disse.

Forsgg med nogen Variation i den Maade, hvorpaa Mt
ningen iverksattes,
senere Forsgg- benyttet fojlge’nde_Fremga,ngsnmade. En pas-
sende Portion Sgvand af nogenlunde hgi Egenvaegt rystedes
med Luft i en rummelig Kolbe i et Tidsrum fra 1 til 2
Timer under stadig Vexlen af den i Kolben veerende Luft
og hensattes derpaa i nogle Timer ganske rolig, idet Tem-
pcraturén saavel under Rystningen som senere holdtes fuld-
stendig . econstant, . Forat  overbevise mig om, at jeg har
opnaaet fuldstendig Metning, har, jeg *nermet mig Meet-

! Bunsen, Gasom. Methoden — 106,

Don norske Nordbavsexpedition. Tornee: Cliemi.

af Buchanan fundet at

hvorved Sgvandet i et

viste nogenlunde neer den’

og har jeg som FGI"G deraf ved de
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. Bunsen for his determinations,?

1\01“ egian Expedition in 1876 and 1877, amounts to 34.96,
and for that lying betweery: the 70th and $0th palallels of
latitude, to 85.64 per. cent. Buchanan observed precisely
the same phenomenon in the southern hetnisphere, the
proportion of oxygen varying from about 33 per ceht in
the Equatorial Seas to about 35~ per cent in the vicinity of
tho Antarctic Circle.

Reasoning on these data, there were strong grounds
to assume, that the coefficients of absorption given by

© *Bunsen. for dlstllled water could not-apply to sea-water;

for, the composition .of the air in surface-water haviug been
found to vary with the latitude, thie most probable cause .
of this phenomenon would seem to be temperature.. Mean-
while, we shall not arrive at a satisfactory result by regaid-.
ing temperature as -the 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. The individial observations
would in that case be found to clash, inasmuch as the:
variation with regard to . oxygen is invariably greater
thap can be assumed to arise from errors of observation,
However, it did not seem advisable to leave the question
as it stood, and proceed to the discussion of the results
without having further investigated the relation cf the cooffi-
cients of absorption to the temperature; and I resolved, theve-
‘fore, on determining alike the composition and the amount
of the air absorbed by sea-water at different. temperatures.

A series of experiments were first instituted with
a ‘view: to saturate sea-water with air, viz. by placin"
it in a bath of constant temperature, and for "the space
of several hours uninterruptedly conductm" through it a
current of air, — the mode of operation adopted by
— after which the air ab-
sorbed in the water was driven off, and analysed by the
process previously deseribed. The samples of water satu- -
rated in this manner invariably yielded quantities of air

: whlch irrespective of the temperature at which the .water

bad been saturated, . were found to be very nearly uni-
fonn in composition, viz, 34 9 per cent oxygen and 6.1 per .
cent nitrogen,. whereas ‘the figures, often widely divergent, .
expressing the absolute quantities of the gaseous bodies
absorbed, gave sufficient proof that by this method complete’
saturation had not been attained. -

At Professor Waage's suggestion, I repeated these
experiments, varying slightly the means by which satura-
“tion "was sought to be effécted, and have since adopted the
following mode of operation. A quantity of sea-water, of
considerable specific gravity, is shaken, slong with air, in
a roomy -matrass for one or two hours, the air in. the -
matrass- being ﬁequentl) renewed, and then left perfectly
still for a fu\ hours, at the: precise temperatdro preserved
during its ‘Goutinual agitation. To be quite suye that I have,
really. succeeded in saturating the water, I approach the
point. of saturation .as it weré from opposite directions:

U Bunsen, Gasom. Methoden, p.. 165,



" ningspunctet fra. begge Sider, idet jeg paa ‘den ene Slde
hay behandlet. Vand, som paa Forhaand var utllstlaekkch«rt
mettet med Luft ved vedkommende - Temperatur, 0g paa
den anden Side farst har mettet Vandet ved en betydelig
laveré Temperatur for derefter, som ovenfor beskrevet, at
ryste det med Luft ved den Temperatur, hvorved det gn-
skedes mattet. Den Barometerstand, hvorved Vandprg-
verne- ere mattede, er altid bleven observeret, og ere de
uddrevne Gasmengder reducerede til Matning ved 7607
.idet de absorberede ‘Volumina ere-satte proportionale med
Trykket. Resultaterne ere simmenstillede i nedenstaaende
‘Tabel, hvor Gasmzngderne ere udtrykte som CC. pr. Litre
'udkogt Vand redpceret til 0° og 760""" Tryk. De med

. fede Typer trykkede Tal hidrere fra dg: Vandprgver, der

i Forveien have vmeret mmttede med Luft ved en lavere
Temperatur. Ved de nied Klammer sammenfgiede Tal ere
begge Luftprgver udkogte af samme Vandprgve.

on the one hand, operating with water that his been im-
perfectly saturated at-a. given temperature, and on the

" other, saturating that water at a much lower temperature;

and not till then proceeding to shake it along with air at
the temperature - for which- saturation is sought to be at-
tained. The atmospheric pressure at which the samples of
water were saturated, was always noted.down, and the
quantity of gas driven off reduced to the point of satura-
tion at 76Q™, 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. centimetres per litre of the water examined, re-

duced ;co a température of '0° and a pressure of 760™m

‘The figures printed in thick type refer to samples, of
- water previously saturated with air at a lower tempera-

ture; those in brackets are detelmmatxons peltoxmed with -
the same sample of water.

o° C. 50 C. 10° C. 15° C. oo G 5C. 10° C_. o ___1‘_5:&_“_

o/l N1 o!N~N]| o | N|OIN 0. N 0| N | 0o N |0 | N
; 7.76 | 14.36 ; 6.83 [ 13.20| 6.31 | 12.14 ;é:{)o ‘ 1079 % 7.76 ’ 14.36 % 6.83 ‘ 13. zo 6.31 12*14_: 5.60' | 10.7g
'7-85 | 14.56 6.0 | 13.30 |} 630 1206 || 5279 | 11.20 7.85 | 14.56.|) 6.90° | 13.30 % 6.30 .12.06 [} 5.79 | 11.20
7.7¢ | 14:31]) 697 | (346 || 625°| 1204 | 570 | (104 771 | 14.31 g 697 | 13.16 () 625! 1204|. 570 11.04

- — 700 | 1320 | — —_f = = i = — 700 0 1320 — | — — 1 =

Sbm Middelvaerd,ier. erholder man heraf: | The mean proportions are accordingly: —

C e, 0 5 10 15 1 C. 0° 5° 10° |' 15°.

o 7.77 6.93 6.2¢ 5.70. ! 0 1 __7;7_7____ ~ 6.03 1 6.29 5.70

N _14.41.°| 13.22 { 12.08 | 11.01 . . N 14.41 13.22 | 12.08 | ‘11.01

O0f N=100 0 °/ 35 03 | 3439 | 34.24 | 3411 * | O+ N=1oo O pet| 3503 | 3439 | 34.24 | 3411

Til yde1hgere Control paa Rigtigheden af denne Ta~
bel heunsattes en Vandpmve i uproppet Kolbe ved 0° i 1
Dagn,. hvorpad den deri oplgste Luft udkogtes og analyse-
redes, og viste den uddrevne Gas sig at vere omtrentlig
af samme Sammensztning
35.18°/, O mod 64.82 °/0N Af den samlede Luftmaengde
erholdtes her ingen Maaling, da desvaerre en ‘liden Bleere
- under- -*Overfyldningen i Evdiometret gik tabt, den -reste-
‘rende Del maalte 21.71 CC: Som man af denne Tabel
vil kunne se, er den Kvelstofmangde, som 1 Litre Sgvand
absorberer af den atmosphwriske Luft, ligetil proportional
med Temperaturen og lader sig udtrykt i CC. meget ngie
fremstille' ved Formelen

N=144—023¢
hvoraf man istedetfor de
“observerede Vardier

kan bereﬂpe

. 441 1322 12,08 1101
1440 18.25 12,16 '10.95.

Hvad angaar den absmbelede Surstofmzengde da er
Forholdet ikke. laenvere .saa simpelt, idet den Curve, der
- betegner Variationen med Temperaturen, ikke lengere er

som. ovenfor angWet nemlig .

en ret men en svagt krummet Linie, som paa Streget fra-

0 til 10°, hyorom. deir her nermest er Tale, lader sig ud-
trykke ved Formelen

‘the air into the eudiometer;"
sured 21.71¢, .

‘With_the object.of testing still further the accuracy |
of this Table, a sample .of water was allowed to stand over
in an open matrass at a temperature of O° for the space
of 7 days, when the air absorbed by it was boiled out. and
analysed; but the _composition of the gas driven off proyed
to be almost the same as that specified hbove, viz. 35.18
per cent oxygen and 64.82 per cent nitrogen. Of the total
amount of air no measurement was obtained, a small bubble
of gas having unfortunately escaped’ when transferring
the ‘remaining portion mea-
As appears from this Table, the quant-
ity - of nitrogen absorbed from the atmosphere by 1 litre

of sea-water is strictly proportional to the temperature,.

and may be very accurately explessed in cubic centlmetres

- by the formula —

N=144—0.23¢,

which, in place of ’

"the' values observed,
gives :

1441 13.22
14 40 13.23

12.08
12.10

11.01
10.95

\Vlth regard to the amount of oxygen absorbed, the
proportion is less easily expressed, since the curve indi-
cating the variation with the - temp'erature ‘will no longer
be a straight, but a slightly curved line, which, from 0°
to 10°, the intefval most important here, may be ex-
pressed by the fonnula —



0 ="17.99 — 0.2¢ 4 0.005 t2,

som istedetfor de obselvelede Vamdlel
giver . 779 692 6.29

Men Hensyn paa den relative Sammensetming af den -

absorbérede Luft, da er den ikke, saaledes som af Bunsen

for destilleret Vand fundet, uafhmngig af Temperaturen |

men’ varierer med denne, saaledes$ .at Surstofprocenten paa
Strgget fra 0° til 15° forandrer sig med en hel Procent.
‘Betragter man Resultaterne af disse Forsgg som Norm,
viser det sig, at den relativt til den samlede Luftmeaengde
moget hgie Surstofgehalt, som er observeret i Overfladen i
den nordlige Halvdel af det. undersggte Hav, i Virkelig-
heden skriver sig fra en Overmetning ‘med Surstof og ikke,
som man ogsaa kunde tmukt, fra en mangelfuld Matniug
med Kvealstof, idet der merkeligt nok her findes en Sur-
stofgehalt, der meget hyppigt ‘overskrider den -af disse For-
spg beregnede med 0.5 CC. og derover. Det vil sige, der
optraeder saa store Afvigelser, at de paa ingen Maade kunne
tilskrives Observationsfeil, og det viser sig saaledes, at Sur-

stofgehalten i Ov rerfladen ikke alene afhenger af Tryk og:

Temperatur, men- rimeligvis ogsaa maa paavirkes af en
eller flere andre ubekjendte Aarsaper.

_ Naar det_gjelder nermere at studere Surstofmangdens
Variation med Dybden, falder det bekvemmest at udtrykke
.den som Procenter af den samlede Luftmengde, da den
absolute Luftmangde varierer i meget sterkere Grad med
Temperaturen end Luftens relative Sammenswotning, og man
vil saaledes ved at benytte denne Udtryksmaade opnaa at

777 6.93 629 .
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gjgre sig.i betydeligt storre Udstweknm" vafhaengig af™ -

Tempelatulens Indflydelse.

Ordner man de paa denne Maade udtrykte Tal eftel
Dybden, viser det sig; at der med Hensyn paa Surstof-
procentens Storrelse. i de forskjellige Dyb existerer en tem-
- melig udpraget Lovmemssighed, som ngrmere kan karak-
deriseres. af nedenstaaende Tabel, der er uddraget af samt-
lige Obse1v'1t101101 -naar undtages de to, hvor Udkogningen
‘ l]kke foretoges stla\ men fmst efte1 nogen Tids Henstand.

!

Q=179 — 0.2t 4 000513,

. 179 692 6.29
797 6.93 6.29

gmng .
in place of the values ‘observed .

. Hence, the relative composition of the air absorbed is
not, as Bunsen found to be the case- with distilled water, '
independent of teinperature, but varies with that factor,
the percentage -of -oxygen, for instance, differing as much
as 1 per cent between 0° and 15°. A
Now, assuming the results of -these experiments to
furnish a normal standard, the relatively large proportion-
~of oxygen as compared with the total amount of air present
in the surface-water of the northern tracts of the sea in-
vestigated, will be found to arise from supersaturation with
oxygen, and not, as might be supposed, from imperfect
saturation: with nitrogen, seeing that the .proportion of

" oxygen exceeded that computed 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 proportion
of oxygen in surface-water is shown to depend not:only on.
~ pressure and temperature, but, probably, also ‘on the ef-
fect of one or more causes as yet unknown,

‘When investigating the de"rree in‘which the proportion
of oxygen varies with .the depth, it will be most convenient

- to express the difference as a percentage of the tofal 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 regard ueed be had to the influénce. of temperature.

If the figures represénting the 1'esu1ts thus -express_ed

. .are arranged according: to depth, the proportion of oxygen

present in the different strata will be found to exhibit very -
* considerable uniformity, as appears from the following Table,
based as it is on the whole series‘of determinations, with
the exception of two, the water with which the latter were

. performed not having been boiled at. once, but allowed to.

stand over for some time.previous to examination.

' Dybdeintervaller. Antal Midlere.Dybde- jMime}.ev Intervalg of Depth. _ Mean Depth. I’ﬂ;an Por.

e || | R e || i [t [0 S oD
T o | o | 8 | o | o [ssa | 'o_'."*"l o | 28 a | o | 353
__.;____I-(-)-d~- . -o—-183 6 69_! 126 3393 .i . 0—100 | o—i183| 6 69 i 126 | 33.93
100—300- 183- 54}? N —x_q_ ___.;_1?_.]_-*_3_8‘_1— ! 32. 84 | 100— 300 ! ‘183——-5;4:‘-9_ 14 210 | 384 | 32.84
300— 600 549—1097 16 420 | 768 | 32.50 " [ © 300—600 5491097 16 420 | 768 | 32.50
—(;(;E)lxooo 1097——1829, ‘11 684 11251 . 3;5—8 | . A>6oo—vxqoo!1og7—18zg o1t - 684 1251 | *32.58
1000—'1400 1829——2560 6 : 1192 ! 2180 | 32.78 1000—1400/1829—2560 6 1192 { 2 180 32.78 ‘
1400—1760i2560—3219| 10 _ —16_46‘| 3010 1 32.89 | x4oo~—'.x.76o!265vo—3219 w0 | 1646 ' 3‘010 7:32.89,

De enkelte Observationers: Afvigelser fra den ved
denne Tabel bestemte Regel ere i Betragtning af det under-
sggte Felts store Udstraekning hverken mange eller syn:
derlig store, idet kun 10, No. 2, 19, 38, 49,- 64, 68, 83,

Cousiéering the great extent of the region investi-
gated, the deviation of the individual observations from- the
standard given in this Table is neither frequent nor con-
siderable, 10 only, viz. Nos. 2, 19, 38, 49, 64, 68,.83, 84,

3*



84, 85 0g 87, fjerne sig om mere end 1 Procent fra det al-
. mindelige Resultat, medens man af samtlige Observationer
kan bestemme en enkelt Observations sandsynlige Afvigelse
fra den efter denne Tabel optrukne Curve til' + 0.52 9/,
‘en Afvigelse saa liden, at en ikke rinoe Del ‘af den kah
skrives paa Observatlonsfell

De stgrste. Uovelensstemmelser optrede talrwst i et
Dyb fra 300—600 Favne (5491097 Meter) men findes
ogsaa enkeltvis i stgnc Dyb.

F ra Bunden hidrrer i.de stgrre Dyb kun to Luft-

prgver med vemsentliz for hgi Surstofprocent nemlig No. -

68 og 87, optagne fra to Puncter, som markeligt nok
begge ligge paa -en Linie paralel med og tet ved Grand-

sen mellem den nordover strygende varme Strem g den -
Bortser

sydover forbi . Jan Mayen gaaende Polarstrpm.
man imidlertid fra disse de- vaesentligste Uoverensstemmelser,
.som bidrage til at give Curven et.om end meget svagt
Minimum i 300—400 Favnes (549—732 Meters) Dyb, vil
‘man i Korthed kunne udtale Regelen for Surstofprocentens
Aftagen-med Dybet saaledes: Surstofprocenten er i Over-

fladen gjennemsnitlig 35.3 og aftager derpaa forst hur-

tigt semere langsommere til henimod 32.5° i 8300 Favies
(549 Meters) Dyb, - hvorfra dén med _stigende Dyb holder
sig. paa det Nezrmeste constant. Det kan bemerkes, at. af
de her undersggte Vandprover 40 ere gste lige ved Hav-
bunden. Man vil imidlertid forgjeeves bestreebe sig for at
opdage nogen Forskjellighed i Egenskaber mellem disse. og
de fra ligestore intermedizre Dyb optagne.

" Hvor det gjmlder at studere Variationerne af den
absolute Luftmengde,
for denne at benytte den oplgste Kvalstof, idet den ob-
. serverede Luftm@ngde paa Grund af det vedvarende For-

.brug af - Surstof i de dybere liggende- Liag bestandig kan
forudsattes ‘at veré mere eller mindre forskjellig fra den

'Maengde, som vilde absorberes i Overfladen under directe
Paavirkning af Atmospharen, Kvalstofmangden kan der-
imod paa Grund af denne Gasarts sterkt udpreogede In-

differentisme hgeoverfor andre Legemer uden synderlig Feil .

antages uafhengig af locale Tilfeldigheder.
Anvendes saaledes Kvilstofm®ngden som,Maal for
den i Sgvandet oplgste Luft,

der i de'af Svendsen paa det farste Togt udferte Obser-

vationer ovetralt er fundet en mindre Kyvelstofmengde, end

man . efter alle gvrige .foreliggende Observationer. skulde
vente.
udfgrte 14 Observationer,

Forsgg bestemte Formel
N=14.4 — 0231,

maa det synes naturligt som Maal -

viser der sig i Fordelingen
ogsaa her en udpreget Lovmaess1ghed naar ' undtages, at

Bortser man imidlertid fra disse paa forste Togt |
vil man se, at alle de Qvrige
paa faa Undtagelser ner meget, vel stemme ' overens ‘med
de Tal, man kan beregne efter den ved de ovenciterede |
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‘depth may be expressed as follows:

_ that which would be absorbed

83, ‘and 87 exhibiting a difference of more than I per cent

;as compared with the general result, whereas the probable
“deviation of a single observation from the curve drawn

according to this Table may be computed at + 0.52 per
cent, a deviation so small as to arise, prdbably, +in no
slight degreé from errors of observation, '

‘The greatest discrepancies refer chiefly to a depth of
300—600 fathoms (549—1097 mctres) now and again,
however, they were met with-in water obtalned frr om g1 eater -
depths. :
In only- two of the samples of air oxpelled from
bottom-water drawn where the depth was great, did the
pelcenta"e of oxygen prove nmch too lufrh viz. in Nos. .68
and 87, the samples of water yleldmg them having been
obtained from two spots which, strange to say, are in a
line running parallel and in close proximity to the bound-
ary between the warm current. flowing north and the cold
Arctic current flowing south past the Island of Jan Mayen
Now, if we exclude from these differences the chief of those
that contribute towards giving the curve ‘a very 'slight
but appreciable minimum at a depth-of from 300 to 400

_ fathoms (540—732 metres), the rule according to which

the proportion of oxygen -is found to diminish with the
— The - proportion of
oxygen, which at the surface is 35.3 per cent, begins at
on¢e and continues to diminish, at fivst rapidly and after-
wards_at a slower rate, till it has reached 2.5 per cent,
at the depth of 300 fathoms (549 metres), from whence it
keeps almost constant. I will not oxit to observe, that of
the samples of water examined 40 had been drawn from

_ the bottom; is was, however, impossible to detect any dif-
ference in composition between these and the samples ‘ob-

tained from equal intermediate depths. .

‘When investigating the variation in the absolute amount
of air, 1t will obuously be advisable to make use of the
mtrogen absoxbed since the quantity of air observed im
the deeper strata ma), by reason of the steady consumnp-
tion of oxygen,; be assumed to differ- mofe or less from.
‘at the surface  under the
direct influence of the atmosphere, whereas nitrogen, from
the very slight affinity evinced by that gas for other bodies,
may, without involving apprecxable error, be regarded as
proof against the accidents of loca.ht)

If, therefore, the amount of nitrogen be adopted . as
the standard of measurement for the air. absorbed in. sea-
water, a marked uniformity will here, too, be, found 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
gave reason to expect. Excluding, then, the 14 observa-
tiops from the first voyage, all of the others, ‘with but few
exceptions, agree closely. with the figures which may be
found by the formula stated above —

N=144-028¢



Man faar nemlig af Observationerne folgende Mid- | as will be seen from the following Table showing the
delverdier: : il mean values. :
Dybdeintervaller. Middel- | Midlere g istof- ’ B : _ Intervals of Depth. ‘\Iean Mean' | Amount
———— Kvelstof-| * Dif- 4 : - o Amount |~ of Dif-
E temp. mwengde .| Enelist . v Temp. R e .
.“gO]SkC | Meter 0 Q mengde berognit ferents. i nglish Aotres oC of Nitr, | Nitrogen | ference.
Favie. S ) |observeret ) ‘! Fathoms. ’ . ) ' observed. [computed.
o | <0 6 4113 07 " 12193 '—0.1'4_ || -0 T o] 6.4 13.07 12.93 | —o.14
0—100 ' o—r83 2.7 13.98 | 13.78 ".fo.zo 0—100 .’ 0—183 2.7 13.98 13.78 | —o.20
10Q—300 183 549 1.0 14.15 14.17 0.02 : ‘100——300 l; 183——549 1.0 14 15 14.17 002
' < L _ ! - ——— i ,[—_. R Tl it o .__.____._. .
300—600 ; 549—1097| —o0.6 14.54 | 14.54 _ 0.00 300—600 \549—1097 —o0.6 14.54 14.54 [ "0.00
600—1000:1097 —1829] —0.8 14.04 14.58 "] - 0. 54 ' ~ 6oo—1000 10971—1829 —o0.8 14 04 " 14.58 0.54
.\l—_._. ————— s e — :i : —_ PSR R o .___..._.__ - — -
1000—1760/1829—3219| —1.4 | 14.38 | 14.72 0.34 - 1000—1760 1829—3219 ——1‘4 14. 38 . 14 72 0.34

Naar den midlere
‘Lag er funden noget lavere end man skulde vente, da har
dette sin Grund i, at der ved de Observatiorier No. 11,

22, 33, 36 og 37, ‘alle hidrorende fra Vandprgver fra det‘
1 1877 undersggte Strgg, er fundet en ca. 1.5. CC. lavere -

Gehalt, end de ved sin Temperatur vilde kunne optage
ved almindeligt Atmospharetryk.  Forresten vil'efter alle
de gvrige Observationer at dgmme . ogsaa i de stgrre Dyb
‘Kvelstofmmngden findes at stemme overens med den af
"Formelen belegnede :

“En lignende Sammenligning® er af .Buchanan gjort
mellem de af ham for de sydlige Have fundne Tal og de
af Bunsen for destilleret Vand opstillede. Der optraeder
ved denne Sammenligning iszr ved de’lavere Temperaturer
ikke ubetydelige. Differentser paa lige op til over 1 CC,
pr. Litre, men disse vil ved Sammenligning med de_efter
Forfatterens Formel beregnede Tal saa godt som bortfalde,

Kvaelstofmzenfrde het i dé dybere |

The mean quantlt) of nitrogen in the deepm strata
proved, accordjngly, somewhat lower than there was reason
to expect; but this arose from the proportion determined
by .5 of the 'obsel'_vations, viz. Nos, 17, 22, 33, 36, and
37 — all of them réferring to samples of water obtained
from the tract of ocean investigated in 1877 — having .A
been about 1.5« less than could be absorbed at the
same temperature under ordinary, atmospheric pressure.
For the rest, judging from all the other observations, the
proportion of nitrogen observed, even at greater depths,
will be found to agree with that computed by the formula, -

A similar comparison! was instituted by Buchanan,

.. between his results for the water of the Southern Seas.

and the figures found by Bunsen -for distilled water., The
dxfferences resilting from this comparison, more especially
for a low temperature, are ‘considérable, ‘the greatest reach-
mg 1% per litre; but, on "comparing them with.the figures .
given by the’ authors formula, they will be found almost

idet man faar: g . to vanish, as appears from, the following Table.
Dybde Mjdlere K‘”’“‘“t;i" K"‘?‘“‘l’f' . Depth .| Mesn \émount of Al?(zl}nt of |
1. Tenmperatur, mEngae TRENELE Differents. : in ° |Temperature.|* ibrogen ac-j  Nitrogen - | pyigoranco,
Fod oQ efter efter : Foat. : G cord. to  Jecomp. by the
) " Buchanan. | Farmelen. _ ) ’ Buchanan: | Formula:

600 14.6- 1126 11.04 —0.22 i 600 14.6 r1.26 . 11.04 —o0.22
1200 13.0 1191 11.41 —o0.30 - _{ - 1200 13.0 1171 11.41 ~0,30
1800 6.g 13.00 12.81 —0.19" * |} ' 1800 - 6.9 * 13.00 12. 81 ~%0.19

; -~ - T)yTTTYY =l - - —
.+ 2400 ° 5.1 (1310 13.23 0.13 i 2400 5 1 13.10° 13.23 0.13
4800 2.5 13. 82 13! ‘82 0.00 .| 4800 2.5 13.82 13.82 0.00

. _ - D . - i v . - G t Tt . ) * MR
derover LS 14.37 ' 14.05 0.32 | D‘;‘l’)‘;lf;' 1.5 14.37 14:05 —0.32

Det frenigaar. 'heraf " at Kvalstofmengden, saaledes
som det allerede af Dr. Jacobsen og Andre er antaget

ikke i mindste Maade retter sig ‘efter de i de store Dyb L

herskende Tryk men kun afhsnger af Temperaturén. Den
eneste rimelige Fortolkning udelukker Muligheden for, at
Tryk- og Temperaturdifferentser i de under Overfladen

! Ber, Berl, chem. Ges. — 11 — 410,

- Hence 'the amount*of nitrogen, as plevxously assumed
by Dr. Jacobsen and others, "can in no wise be ‘affected
by the inerease of pressure at great depths, but must ob-
viously be dependent on temperature alone. . The results
of these observations exclude, therefore, the possibility ,of
differences in temperature and pressure at depths below

1 Ber. Berl. chem. Ges. 11, p. 410,



liggende Lag skulde kunne hidfgre en anden Fordeling af
Luften end den, der allerede existerer fra den' Tid, da
Vandet sidste Gang befandt sig i Overfladen udsat for fri
Paavirkning af. Atmospheeren.. Luften vil saaledes kun
gjennem Vandets Circulation kunne: naa ned i Dybet,” og
nogen Udjevning af Luftmengderne vil der kun kunne ske
gijennem Blanding ‘af de forskjelligartede Vandmeengder, en
Blanding, som under Forudsetning af at der ikke ogsaa
foregaar Opvarmning eller Afkjgling, ikke vil kunne for-
rykke det rette Forhold mellem Temperatur og Kvalstof-

mangde, da Kvelstofmengdens Variation med Pemperatu-

ren fremstilles ved en ret Linie. -

Man " vil altsaa, dersom disse Forudsatuinger holde
Stik, ved en szelstofbestemmelse i de dybere hggende
Vandlag kunne om end meget raat bestemme, om disse
have véeret Gjenstand for en vmsentlig Opvarmning eller
Afkjpling, siden de sidst befandt sig 1 Overfladen, forudsat
at man kan negligere Virkningerne af Atmosphaeretrykkets
Forandringer og.andre mulige Tilfzeldigheder, som - under
- Absorbtionen i Overfladen vil kunne _gjere sin Indﬂydelse
gjeldende, : :

Grupperer man de her. offentllggJOJte Observationer
efter Vandprgvernes Temperatur, viser det sig, at Kvel-
stofmmngdeu meget ngie svarer til den. efter denne Tempe-
ratur af Formelen berennede, det vil sige, ‘Vandprgvernes
Tempelatur skulde ikke i vaesenthg Grad have forandret

.in direct contact with the atmosphere,

the surface causing a distribution of the air- different to
that which existed when the water was last at the surface,
Hence the air
cannot penetrate to such depths save by the circulation .

|- of the water,*and an adjustment of the amounts of air can

be effected solely by the mixing of the water different in
composition, which will not, however, unless we assume

. a simultanéous. increase or decrease of heat, disturb. the
_ true relation between the temperature and the amount of

nitrogen, since the variation of the latter with the -temper-

“ature is expressed by a right line.

If, then, these assumptions are found to hold good.
it will be possible, when computing the proportion of nitro-
gen in ‘the lower strata of the water, to determine — very
roughly’ indeed — whether the latter have experienced .
any increase or decrease of heat since they were last at
the surface, provided we can ignore the effect:of change

in the atmospheric pressure and of other accidental circum-

stances, which, during the process of absmpt]on may h'ue
made their influence -felt. .

On grouping together accmdmrr ‘to the tempemtule
of the samples of water examined, the observations published
in this Memoir, the proportion of nitrogen will be found-

‘to agree very closely with that computed by the formula.

showing, as appears from the following Table, that. the

“sig, siden de sidst befandt sig i Overfladen. Man faar temperature cotild have varied but little since the water
" nemlig: - ' had been last at the surface.
;l‘qmperatur- - Midlere g’ﬁ{:::f- .'llz\ergliggft; Dii.;feren'ts. . Il.lttz)l;_\'ﬂls Mean Atr?g\(:?xlt‘ of Acxflgtﬁilttegf Diﬂ'evence:..
Jnterv31: | ’;‘empertftur. mengde. 1 mungde ' Temperature. Temperature. Nitrogen. | -Nitrogen.
under ©° —1%1 14.32 14. 65 0.33 ) ._.beIO\\" 0 -——1“’._1—“'__—““1 432_ " 14.65 0.33 ]
B o—3* | 1.2 ig.19 - 14.32 . —0.07 " o—3 . 1.2 1419 1412 - -~ —o. oT/“_
3—06 4.6 13.38 13.34 ' —o..c_):;_“ 3—6 4.6 N 13. 38 - 13.37;"_‘ ) —_—(;.0_4 )
. 6—q 7.5 1—2-90 12.67 '.-—0.1'3 - 6—9 a 7.5 ' 12.90 12.67 —0.13
over.9 CIL2 “11.93 11.82° _~—_Lo_x’1 —5-1-1-)‘0\'0'()' - 1.2 _11—93—_ 11.82, —0.11

+ - At Overensstemmelsen for Temperaturerne under 0°
ikke er.saa fuldstendig som ellers, skyldes ogsaa her de
ovenfor mevnte 5 Observationer alle udfsrte paa Togtet i
1871. Bere«rner man derimod den midlere Demperatur og
Kvalstofmengde for dette Interval af de paa sidste Aars

Togt gjorte Observationer, erholder man til Middeltempe- -

raturen —1.2 Kvw]stofmaengden 14.59 CC. altsaa kun
0.09' CC. mindre end beregnet. :

Benyttes paa samme Maade de af Dr. Jacobsen of-
feptligjorte Observationer til et Overslag over Kvelstof-

me@ngden i Nordsgen, erholder man med runde Tal:

For the temperatures under 0° the agreemeﬁt is in-

- deed not so glose; but here, too, the cause may be traced .

to the aforesaid b observations from the voyage-in 1877.
If, however, we compute the mean temperature and the
amount of nitrogen for that interval by the results of the

‘. observations instituted on the last voyage, the mean tem-
“perature will be —1.2 and the amount of nitrogen 14.59<«,

or only 0.09¢ less tham that computed 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: —



T oMt Midlere .| Beregnet . { Intervals Mean Computed
?:]ntlo)f:?ltm TM’dkf“t’ | Kvelstof-. | Kvslstof- | Differents. .| of Telr?l(?:;.}tm'e Amount of-| Amount of | Difference.
al. | temperatar | engde. mangde, . Temperature. p ‘I Nitrogen. Nitrogen. )
— S e N B - B e — ==
under 10° 6.5, 13 2 12. 9 —0.3 , l)elow 10° 6°.5 13.2 12.9 —0.3
JRUNNEDUR O S —— e ——— J - _ ——e et e | — s —— e B
10—15 12.1 12.0 11.6 —0.4 ‘ 10—15 2. 12.0 116 —0.4 .
15—20 16 .9 11.0 10,5° —0.5 15—20 16 g 11.0 10. 5 —0.5.

Her findes altsaa overalt en Kvelstofgehalt svarende
til en noget lavere Temperatur end den observerede og det

1 sterkest Grad for de hgiere Temperaturer, eller da Tem-
de gverst liggende -

peraturen aftager meéd Dybden, for
Vandlag. Naar man erindrer, at Jacobsens Observationer
ere udfarte i Eftersommeren og for det Meste paa Vand-
praver fra saa smaa Dyb, at Luft- og Vandtemperaturens
aarlige Variation kan tenkes at have gjort ‘sig gjeldende,

vil dette ikke vwere saa vanskeligt at forklare gjennem

Vandets Opvarmning i Sommermaanederne, medens Kvel-

stofmaengden maa antages at rette sig. efter en Temperatur. -

mindst lige saa lav som den aarlige Middeltempeératur.

At lignende Phmnomener ikke ogsaa’ ere observerede
i de.gvre Lag af det af den norske Nordhavsexpedition
undersggte Hav, har sin s1mplo Forklaringsgrund deri, at
Lufttempelaturen der selv om Sommeren ikke er heiere
end Overfladetemperaturen hellere omvendt.

! Den for Intervallet fra 0 til 15° udledede Formel er her forud.
sat at ‘gjwlde ogsaan fra 15 til 20°.

. The proportion of nitrogen in this Table'corresponds
accordingly to a somewhat lower temperature than that
observed, especially for the higher temperatures, or rather,.
since the temperature diminishes with the depth, for the
upper strata of the water. 1If, however, we bear in mind
that Jacobsen’s observations were instituted at the. latter

- end of summer, and the majority with samples of water

obtained from such trifling depths that the annual variation
in the temperature of  air and water probably exerted
some influence, this will not be difficult to account for,
by reason of the heat. stored in, the water during the
summer months, whereas® the amount of nitrogen must be
regulated by a temperature at least as 1ow as the mean
annual temperature, ®

That similar phenomena were not obsmved in the upper

strata of the water throughout the tract of ocean investigated

on the Norwegian North-Atlantic Expedition, arises simply
from the fact, that the femperature of the air in those
regions does not even in summer exceed that of the water
at the surface, nay the reverse is rather the case.

1 The formule deduced for the interval from 0° to 15Y is here as-
sumed to be correct for that exteiding from 159 to 209




II. "'Om Kulsyren i Sgvandet.

f alle de Lhelnlkelc som fgr den tyske' Pomerania-
expedmon i-1872 anstillede Undefsaaelsm over Luften

i Sgvandet, blev der foruden ‘Bestemmelser af Surstof-
- Kvalstofmengden ogsaa samtidig udfgrt Maalinger af den

under Udkogningen uddrevne Kulsyre, og de Qvantiteter,.

man paa denne’Maade fandt, bleve ogsaa bestandig opfarte
blandt Resultaterne som den samlede M=ngde Kulsyre,
der var oplgst i Sgvandet enten fri som Gasart eller bun-
den til Carbonater som sure Salte. De Resultater, som ad
denne Vei erholdtes, vise imidlertid bestandig overmaade
store Uoverensstemmelser ikke alene mellem de forskjellige
Forfattere men ogsaa mellem’de enkelte Observationer hos
en og samme Experimentator, hvor man dog- maatte have

antaget, at en stgrre Knsartethed i Fmsggenes Udfﬂrelse ‘

skulde have udjevnet Differentserne.

Som Exempel paa, hvor vidt Uoverensstemmelserne
i de wmldre Opgave1 strekke sig; kan anfpres Folgende:

I en thel Overfladevand fandt

Frémy -

. 2.2 til 2.8 CC. Kulsyre L
Moueu . 16, 89 — . — &
Lewy . .24., 39 — . — 8
Pisani L 60 , 81 — T — 4
"Hunter . . L 0.8 . 59 — — 3
Desuden fandtes efter en mnoget: anden Frerﬁg&mgs—
maade af ' o
Bischof . os90cc e
Vogel-. 5.6 til 116.3 —- 7

kogningerne var anvendt fuldt Atmospharetryk; og hvor

! C,ompt'. rend. 6—G61G,

2 Ann. Chim. Phys. [3] — 12 — 5.

SAmn. — — [3] — 17. Ann. Chem. Pharm,
4 Compt. rend. 41.— 532,

5 Jahresbericht 1869 — 1279,

¢ Chem. Geologie 1 Aufl. 2 -— 1130,

7 Schweigg. Journ. 8 — 351,

N8 — 328,

Ved alle dJSSG zeldle Undexsﬁ"elser hvor der ved Ud- ;

IL. On the Carbonic Acid in
Sea-water.

he several” chemists who, previous.'to the German ‘Pom-

‘erania’ Expedition (1872), had instituted observations
on the air present in sea-water, when measuring the amount
of the oxygen and nitrogen also collected the carbonic acid
driven off during the process of boiling; and the quantities
determined were, invariably set down among the results as
the total amount of.carbonic acid actually existing in the
“ater either free as gas or contained, to a less extent, also in
bicarbonatés. The results, thus attained vary however to a
remarkable extent, and not only as between the different
experimentalists individually, — the like is also the case with
the observations “of one and the . same person, although

greater: un1f01m1ty in’ the mode of operation should ap-

parently have tended to eliminate error.

The following Table will show the wide difference
prevailing between the formule of early authors. ,
Amount of Carbonic Acid in .{ Litre of Sulface water.

" Frémy - . 2.2 to 2.8.0C. 1
Morren . .16 , 39 — 2
Lewy. .24, 39 — o

Pisani .60 , 81 — ¢

- Hunter .08 , 59— 5

The propottion as found by a somewha.t different
process was as follows — -

Bischof
Vogel .

..o 890 CC 6,
oo 55.6 to 116.3 ‘—

Hence it appears that the quantity of carbonic a(nd
given off under these early experiments, for -which the boil-

1 Gompt. rend, G, p. 616,

2 Ann. Chim. Phys. {3] 12, p. 5.

P — "= = [317. Ann. Chem.Pharm.
4 Compt. rend. 41, p. H32.

® Liebigs Jshrbericht 1869, p. 1279,

¢ Chem. Geologie 1 Aufl. 2, p. 1130.

7 Schweigg. Journ. 8, p. 851.

a8, p. 328,



derfor Temperaturen steg over 100°, undveg altsaa altid
vel maglelige og ofte endog temmelig betydehge Maeugdm
Kulsyre, -

Ved de paa Pomeraniaexpeditionen i ‘1871 udfprte
Luftbestemmelser !, hvor den tidligere beskrevne Methode
‘med Gasarternes Udkorrnmg under et ved Vanddamp frem-
bragt Vacuur anvendtes, senkedes imidlertid Temperaturen

ikke ubetydeligt, og det viste sig da, at man ved denne

Temperatur temmelig ofte kun fik neesten umaalelig- smaa
Qvantiteter Kulsyre uddrevet samimen med den gvrige Luft,

medens de tidligere Uoverensstoemmelser mellem flere med

samme Vandprgve gjentagne Udkogninger ogsaa her gik igjen.

"Jacobsen fandt sig derfor ved dette memrkelige Phee-
‘nomen foranlediget til neermere at andersgge Kulsyrens
Absorbtionsforhold ligeoverfor Sgvand.

~ Gjennem de Forsgg, som han i denne Anledning an-
stillede, )
‘paavise. aldeles uventet store Qvantiteter Kulsyre i det
samme Vand, hvoraf man ved en i flere Timer fortsat Ud-

kogning eftér Bunsens Methode kun kunde erholde . meget’

smaa Mengder. Afdestilleredes nemlig Sevandet i en kul-
syrefri Luftstrgm uden Luftfortynding i en Retorte, undveg
der den hele Tid Kulsyre, lige indtil den hele Mzngde
Veedske var afdestilleret, saaledes at man fgrst ved rigelig
Udskillelse af Salte kunde vere fuldstendig sikker paa at
“have erholdt det samlede Udbytte af Kulsyre uddrevet.

Der lod- sig under Udkogningen ikke paavise noget
Punct, hvor man kunde tale om ‘en Gwandse mellem fri
og surt bunden Kulsyre.

Paa denne Maade uddrev nu Jacobsen ved fuldsten-

“dig Afdestillation af !/, Litre Sgvand i en kulsyrefri Luft- .

strom den hele Maxngde Kulsyre og opsamlede den efter
Pettenkoffers Princip i en afmaalt Mangde titreret Baryt-
vand, som efter endt Operation retitreredes med Oxalsyre,
~ og beregnedes efter disse: den samlede Kulsyremangde, som
for ufortyndet Nordsgvand opglves til omkring - 100 Mgy.
per L1t1e

Samtidig. best-emtesvogséa i Residuet fra Inddampning
af cireca 10 Litre af det samme Vand den i de neutrale.

Carbonatm indeholdte Kulsyre tll i Middel kun omknnrr
10 Mgy, por Litre,

Ifglge disse Observationer kunde altsaa kun en meget

liden Brgkdel af den ved Destillationen uddrevne Kulsyre
betlagtes som surt bunden, og Jacobsen nnﬂdega:u derfor i
- sin Afhandling bestemt den af Vierthaler? gjorte Antagelse,
at al den ved Kogning af Sgvandet uddrevne Kulsyre skulde
vare surt bunden. Han anser sig endvidere .aldeles- sikker
for under Inddampningen ikke at have erholdt decomponeret
nogen Del af de i Spvandet indeholdte neutrale Carbonater,
idet lian udtrykkelig siger: “Die ganze Menge der nicht

! Ann, Chem, Pharm. 167 — 1.
? Wien, Acad. Ber. [2] — 50 — 479

Den norske Nordhavsexpedition, Tornoe: Chemi.

viste det sig da, at man ad andre Veie kundé.
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ing-process was: conducted with full atmospheric pressure,
or at a_temperature of more than 100° C., invariably proved
appreciable, nay sometimes rather large. ' '
‘When performing the air-determinations ! on the ‘Poin-
erania’ Expedition in 1871 (by the method, previously
described, of boiling out the gaseous ‘elements in a vacuum
created by steam), the temperature kept considerably lower,
and the quantity of carbonic acid expelled iwith the other
atmospheric elements at. a comparatively -low temperature

*was often immeasurably small; moreover, the variable char-

acter of the results,-alluded to above, on repeating the
b01hn"-p1ocess with the same sample of water aaam as-
serted itself,

Struck by this remarkable phenomenon, Jacobsen .
determined to investigate anew the absorptive capacity of
sea-water in relation to carbonic acid.

The experiments of that chemist undertaken w 1th the
above object in view afforded conclusive proof ¢f the fact,
that large quantities of carbonic acid were still present in

‘water from which a very small amount only could be ex-

pelled after several hours’ protracted boiling by -Bunsen’s

method. On distilling in a retort sea-water exposed. to a

current of air free from carbonic acid, bnt not rarified,
carbonic acid -is found to escape so long as any -portion
of the fluid remains undistilled, an-abundance of solid
deposit however being the only indication that all or nearly
all the carbonic acid present in the water has been driven off.

During the process of boiling no particular moment
could be determined marking the escape of the carbonic
acid_present as gas and of that which has combined with
carbonates to form bicarbonates. '

In this manper, by distillation in a current of air
free from carbonic acid, Jacobsen succeeded in expelling
the whole amount of carbonic acid contained in Y/, litre
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 terminated, he retitrated

with oxalic acid, computing accotdingly the total amount of
carbonic acid driven off in the process. Undiluted North

Sea water contains according to Jacobsen’s resulfs about
"100m97 per litre.

The amount of carbomc acid contained by the neutral
carbonates in the vesiduary deposit froni the evaporation
of 10 litres of the same water, was also calculated, and

' found to average only about 107 per fitre.

Accouhng to these observations, a very small p10p01- .
tion -only of the carbonic acid driven off by distillation
could have .been present in bicarbonates; and hence Ja- -
cobsen emphatjcally opposes Vierthaler's assumption,® that..
the carbonic acid boiled out of sea-water occurs in that
form. Moreover, he feels quite sure that o portion of
the - neutral cmbonates in- the water examined was de-

composed during the process of boiling. “Die ganze Menge,”

- he says, “der nicht mit Basen zu neutralen Salzen verbun-

* Ann. Chem. Pharm, 167, p. 1.
* Wien. Acad. Ber. [2] 56, p. 479,



mit Basen zi neutralen Salzen verbundenen Kohlensiure
erhilt man aus dem Meerwasser, wenn dieses unter Durch-
leiten einés Stromes kohlensiurefreier Luft bis zur reich-
llchen Abscheldun" von Chlornatrium velkocht wird.”

Det maatte saaledes fremstille sig som et hgist meer-

"keligt Phenomen, at den Kulsyre, som dog maatte tenkes

" oplgst i Sgvandet paa en eller anden Maade som fri Gas-
art, ikke skulde lade sig uddrive ved Udkogning efter Bun-
sens Methode, og at den endogsaa ved Udkogning under
fuldt Atmospheretryk og i en kulsyrefri Luftstrgm skulde
undvige saa langsomt, at man fgrst ved Concentration til
omkring /10 af det oprindelige Volum erholdt ~den sidste
Rest uddrevet

Forat kunne forklare disse Merkeligheder tillegger .
Jacobsen Sﬂvzindet en eiendommelig Evne til med megen

Kraft at kunne tilbageholde -sin Kulsyre, en Mening, som
han efter narmere at have fremfprt sine Grunde mo,dl den
af Vierthaler gjorte Antagelse udtrykker med fglgende Ord:

“Wie man -aber auch eine Deutung der staz;ken'AbsorptionsQ

wirkung des’ Meerwassers ‘auf die - atmosphirische Kohlen-
siiure versuchen moge, jedenfalls kann man die Kohlensdure
nicht in ‘demselben Sinne, wie Sauerstoff und Stickstoff, als
absorbirtes freies Gas darin annehmen. - Man mag einst-
weilen von einem eigenthiimlichen Zustande der Bindung
. sprechen, bei welchem die Kohlensiure selbst durch stun-
denlanges Kochen nur sehr unvollstindig ausgestrieben wird.
Das Vorhandensein ungeheuerer Mengen Kohlensinre im
Meerwasser, in einem solchen Zustande, wo sié der Ath-
.mungsluft der Seethiere nicht ohne We}teres zugezihlt .wer-
-den kann, ohne andererseits der Vegetatlon ‘des Meeres

unzuginglich zu sein, ist jedenfalls fiir das maritime Thier-.

und Pflanzenlebén von hochster Bedeutung.”

Jacobsen antager naermest at maatte henlaegge denne.

eiendommelige Absorbtionsevne hos Sgvandet til den deri
oplgste Chlormagnesium _ og henviser i saa Henseende til
. Egenskaber hos en Chlormagnesiumoplegsning, der indehol-
der en i Kulsyre oplgst Mwengde kulsur Kalk. En saadan
.Oplgsning kan ifglge ham henstaa i ugevis ja endog koges

uden at blakkes, forst ved meget langt fortsat Conoentra-.

tion udskiller der sig ren kulsul Magnema '

Denne Jacébsens Anskuelsesmaade blev sencre saa
godt som uforandret optagen af den engelske Challenger-
_expeditions Chemiker, J. Y. Buchanau, som udfgrte en
"Rxkke Forsgg! for nermere at bestemme, hvilket eller
hvilke af Saltene i Sgvandet der skulde vezere i Besiddelse
af denne Evne .saaledes at kunne tilbageholde Kulsyren.
.-Han kom i den Henseende til det paafaldende Resultat, at
de fleste Salte, som han undersggte, i mere eller mindre
Grad “skulde. vere i Besiddelse af denne Kgenskab dog
mest Sulfaterne, . saaledes at denne Sgvandets sterke Ab-
sorbtionsevne ligeoverfor Kulsyren af ham henlagdes fra
Chlormagnesium til Sulfaterne. Ved: de af ham udfgrte

! Proc. Royal Soc. 22.—"192 og 483
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a.remarkable phenomenon, that the carbonic acid,

" ments?!
. present in sea-water had this property of retaining car-

denen Kohlensdure - erhiilt man aus dem Meerwasser, wenn
dieses unter Durchleiten eines Stromes kohlensdurefreier Luft
bis zur reichlichen Abscheidung von Chlornatrium ver-
kocht wird.”

Hence it could not but strike the expenmentahst as
which
in some way or other must have been held "absorbed by
the .sea-water in a fre¢ gaseous form,  should not admit of
being boiled out by.Bunsen’s method, and that even when
the boiling-process was conducted with full atmospheric
pressure in a current of air free from carbonic acid, it
should escape so slowly, that concentration to the: ‘extent

of about one-tenth of the original \olume proved necessary

to obtain it all.

To account “for this pexple\{m phenomenou, Jacob-
sen ascribed to sea-water a peculiar property of retaining
ifs carbonic acid, an, assumption which, after setting forth
moye at large the grounds. that led him to oppose Vier-
thaler’'s hypothesis, he enounces in the following terms: —
“Wie man aber auch eine Deutung. der starken: Alsorptions-
wirkung des Meerwassers auf die atmosphiriséhe Kohlen-
siure versuchen mége, jedenfalls kann man die Kohlensiure
nicht in demselben Sinne, wie Sauerstoff und Stickstoff, als
absorbirtes freies Gas darin annehmen. Man mag einst-
weilen von einem eigenthiimlichen Zustande der Bindung
sprechen, bei welchem die Kohlensiure selbst durch stun-

'denlanges Kochen nur sehr unv ollst.mdw ausgestrieben wird.

Das Vorhandepsein ungeheuerer Men"en Kohlensidure im
Meerwasser,’ in einem solchen. Austa,nde, ‘wo sie der Ath-
mungstuft der Seethiere nicht ohne Weiteres zugezihlt wer-
den kann, ohne andererseits der Vegetation des Meeres

. unzuginglich zu sein, ist jedenfalls fiir das maritime Thigr-

*y

und Pflanzenleben von hochster Bedeutung. ‘
Jacobsen is of. opinjon, -that- this peculair absorptive
power must be derived from the chloride of magnesia pres-
ent in sea-water, and draws attention to certain properties
possessed by a solution of chloride of magnesia containing
carbonate .of lime dissolved in carbonic acid. A solution
of this kind may, according to his statement, be left éx-
posed for weeks together, nay be boiled even, without be-
céming turbid; nor can it be made to part with pure
carbonate of magnesia till after protracted-concentration.
Jacobsen’s hypothesis was subsequently adopted, almost
without modification, by J. Y. Buchanan, chemist to the
‘Cha.llenger"Expedition,. who instituted a series of experi-
with a view "to detormine which of the - salts
bonic acid. .He arrived at the surprising conclusion, that
most of the salts examined were in some degree distinguished
by this property, chiefly however the sulphates; and the
remarkable power possessed by sea-water of retaining car-
bonic acid he_tmnsfemed accordingly from chloride of mag-
nesia to the sulphates. Hence, when performing carbonic
acid determinations *he always precipitated the s_uipliuric

! Proc, Royal Soe. 22, pp. 192 and 483,



Kulsyrebestemmelser pleiede -han derfor altid'ijr' Opera-
tionens Begyndelse at udfelde Svovlsyren med concentreret
forat Kulsyren lettere skulde und-"

Chlorbariumoplgsning,
vige, men anvendte forresten den af Dr. Jacobsen angivne

Methode, hvorved han har bestemt Kulsyren i Sgvandet i -

de sydlige Have til 1 'Middel '43.26 Mgr. per Litre‘. .

Da Jeg Vaalen 1877 opfo1d1edes til' at gaa ud. som
Chemiker paa den norske Nordhavsexpeditions 2det Togt,

var der kun leviiet mig mnogle faa Dage til Forberedelser,

ikke paa . nogen
med vidtlgftigere

og det fglger derfor af sig selv, at jeg
Maade dengang kunde have befattet mig
Forundersggélser, og jeg maatte saaledes uden selv
kunne prgve optage de tidligere Methoder uforandrede.
Paa Togtet i 1877 anvendtes derfor den af Dr. Jacobsen
angivne Methode, og bestemtes efter denne gjennem en

Riekke omhyggelig udforte Observationer Kulsyregehalten

i def da undersggte Hav til omkring 100 Mgr. per Litre,
Der viste sig imidlertid ved GJentagelse af samme Observa-

tion bestandig Uoverensstemmelser, som ofte vare ikke ube-.

ty dehﬂe og engang endog lgb op til hele 12, Mgr. per Litre.

Dels herved "dels ved andre Omstaendlghedel, vaktes
min Mistanke om Tilforladeligheden af den af Dx. Jacob-
sen i Forslag bragte Methode.
' ‘Det syntes mig paa Forhaand overmaade uumelwt
at der hos Sgrandet skulde findes en saadan merkelig Evne
til. rent mekanisk at tilbageholde den ene Gasart, medens
den ingensomhelst Virkning skulde udgve paa .de Andre.
Heller ikke var der nogensinde gjort noget Fersgg paa at
sette dette Phenomen i Forbindelse med bekjendte chemi-
ske Egenskaber hos nogen af de i Sgvandet indeholdte Stoffe.

Ved et Tilfzelde kom jeg en Dag til at forspge S-
‘vandets Reaktion. paa Lakmus og -Rosolsyre og fandt til
‘min sore Forundring, at det reagerede bestemt og tyde-
ligt” alkalisk, hvad Jeg siden har bragt i Erfaring, at alle-
rede v. Bibra? og senere E. Gulgnet og A. Telles8 har
observeret.

Efter mine Forspg viser to 1igestore va(?r‘ af en
efter Gottlicbs* * Fremgangmaade frisk tilberedt Lakmus-

oplgsning, hvoraf den Ene tilsettes en tilstrekkelig Mengde

Sgvand og den Anden et ligestort Volum rent destillerqt
Vand, -ikke nbetydelige’ Farvedifferentser. -Ligeledes an-
tager en med.meget fortyndet Oxalsyre svagt udsyret pas-

sende Portion rent Vand, ‘hvori paa Forhaand er oplgst .

en Draabe Rosolsyre, ved Tilseetning af Sgvand -strax den
bekjendte rgdlig-violette Farve.

Paa denne Maade undersggtes paa Expedltlonens sidste -

Togt, hvor der var . fuld Anledning til at erholde Vand-
proverne ganske friske, et meget stort Antal af _disse og
uden Undtagelse med det samme ovenbeskrevné Resultat.

! Ber. Berl. chém. Ges. 11 — 410
? Ann Chem, Pharm. 77 — 90.
¥ Compt. rend. 83 — 919.
* Journ, fiir pract. Chem. 107 — 488
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- the Expedition,

acid, before commencing the operation, by adding to the
water a saturated solution of chloride of barium, in order
to facilitate the liberation-of.the carbonie acid, sbut, with
this exception, adopted the method devised by Dxr. Jacobsen,
and determined the mean amount of carbonic acid present
in the water of the Southern Seas to be 43.26m" per
litre. ! .

‘When mv1ted in. the spring of 1877, to go out as
chemlst to the \Ton\'eglan North-Atlantic Expedltxon on the’

" second cruise, I had but a few days in which to make the
‘necessary preparations, .and consequently no time being left
" me for preliminary experiments, I .was compelled to adopt

unclianged the earlier methods, without testing the accuracy
of their results. On the cruise in 1877, I therefore 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

100" per litre, But, on repeating the operation with the
same sample of water, the results were always found to
vary,. and frequently indeed considerably; nay, on one occa-
sion the difference amounted -to as much as 12 per litre..

" Partly for this reason, and partly from other circum-

" stances, I was. led to question the txustwmthmess of .

Jacobsen’s method.

Now it struck me-at once as” highly improbable 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 others. . Nor had any attempt been
made ‘to conhect this phenomenon with known chemical
p1opert1es distinguishing the substances contained in sea-
water,

. Quite accidentally, I was one day led to mvest]gate
the effect of sea-water as a reagent on litmus and rosolic -
acld and found its reaction, to ‘my great surprise, dist-
inctly alkaline, which, indeed, as. I subsequently learnt,
had been aheady observed, ﬁrst by von 'Blbra2 and later
by E. Guignet and A Telles.?

According to my experiments, two equal measures of
a.solution of litmus, freshly prepared by Gottlieb’s method,*
one of which has added to it a sufficient quantity of sea-
water and- the other an ‘equal volume of pure distilled
water, exhibit ‘considerable difference in colour. Moreover,
a proportionate mixture of highly dilute oxalic -acid and

"pure water, the latter having been previously treated with

a drop of rosolic acid, will, on the addition of sea~water,
immediately assume the well known reddish-violet hue.

In this manner were examined on the last cruise of
which afforded excellent opportunities of
obtaining the water quite fresh, a " very large number of
samples, and invariably with the results described above.

Ber. Berl. chem. (es. 11, p. 410.
Ann. Chem. Pharm. 77, 'p. 00.
Compt. rend. &3, p. 919,

Journ. ‘fiir pract. Chem.. 107, p. 488..
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Dette syntes ogsaa meget vanskeligt at forklare, saa-
fremt det virkelig skulde forholde sig som af Enkelte paa-
staaet, at der i Sgvandet skulde findes et meget stort
Overskud af fri Kulsyre ved Siden af en meget liden
Qvantitet af sure Carbonater. Det maatte aabenbart synes
meget - rimeligere at forklare de af Dr. Jacobsen gjorte
Observationer derved, at Sgvandet under den langvarige

Kogning ved en eller anden chemisk'Reaction gav Slip paa-

noget af sin neutralt. bundne Kulsyre.

For at komme paa det Rene med, om dette virkelig -||.

f01holdt sig saa, gik jeg frem paa folgende Maade:

200 CC. Sgvand - (af sp. Veegt 1.0267 ved 17.5 C. i
Forhold til destilleret Vand af samme Temperatur) afdestil-
leredées nasten til Torhed i en kulsyrefri Luftstrem, og op-
fangedes den undvigende Kulsyre i 25 CC. af en Baryt-
oplgsning, hvoraf 1 CC. svarede - til 4.0204 Mgr. Kulsyre.
Ved Retitration med Oxalsyie viste det sig, at.19.97 CC.
af det anvendte Barytyand var uneutraliseret, hvoraf den
undvegne Kulsyre beregnedes til 20.2 Mgr. Residuet paa-
heldtes nu friskt udkogt Vand, ,
hvorved endnu et ubetydeligt Spor af Kulsyre erholdtes.
Sluttelig tilsattes circa 0.5 Gr. fuldkommen ren friskt ud-

gl;zfdet’Soda, hvorpaa det Hele atter fortyndedes med kul-

syrefrit Vand til Sgvandets oprindelige Volum og saa af-
destilleredes 1 en kulsyrefri Luftstrgm.

_ .Allerede fra det @ieblik af, da Vedsken var kommen
i Kog, begyndte strax en saa voldsom Kulsy1eudv1khng, at
det i Forlaget . anbragte Barytvand slap -store Mengder
uabsorberede igjennem, og det viste sig efter endt Opera-
tion, at kun 1.3 CC. Barytvand var forblevet uneutralise-
ret. Heraf beregnes den absorberede Del af den undvegne
Kulsyre til 95.3 Mgr., medens desforuden meget betydelige
Mangder gik igjennem, idet némlig Barytvandet i et ufor-
migt Rer, som var anbragt foran: Forlaget, fuldstendigt
var, forbrugt.

Efter Forslag af Professor Waage gjentoges Forsgget
med varmt feldt, ved 100° terret kulsur Kalk, hvoraf det
ogsaa lykkedes at -uddrive ikke ubetydelige om end meget
mindre Mangder Kulsyre, hvorimod der ved et Forsgg
med fint ‘pulveriseret Marmor ikke erholdtes noget sikkert
Resultat. .
Betydningen af disse Observationer kunde ikke yare
tvivlsom, da det hermed paa det Tydeligste var godthort at

den i Sova,ndet forhaandenvzrende Saltblanding ved Kog-’

hede decomponerede neutrale Carbonater, og dermed ogsaa,
at alle de hidindtil gjorte Kulsyrebestemmelser med Hen-
syn paa sin Hensigt at bestemme den i Sgvandet inde-
holdte frie og surt bundne Kulsyre vare forfeilede.
angaar de fgr Publicationen af Dr. Jacobsens Afhandling
om' Luften i Sgvandet udfgrte Kulsyrebestemmelser, da er
det en Selvfplge, at de. alle uden Undtagelse maatte vaere
i enhver Henseende fuldstendig verdilgse, .idet der .ved

dem intetsteds er kommen til Anvendelse en Afdestillation

til Tgrhed eller en saa- vidtdreven Concentration, at man

som atter afdestilleredes,

Hvad
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- nation if, as some have affirmed,

This :fact would obviously be most difficult of expla-
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 carbon-
ates p1esent in searwa.tel had been decomposed

With the object of ascertaining whether such was

- really the-case, I went to work as follows.

Two hundled c.centim. of sea-water (sp. grav., 10267
temp. 1729 C., as compa,led with' distilled ‘water of the
same tempemture) were distilled almost to dryness in a’
current of air free from carbonic acid, and the carbonic
acid collected in 23<« of baryta water, 1% of which re-
presented 4.0204m" carbonic acid. On being retitrated
with oxalic acid 19.97<« of the baryta water were found not
to be saturated, and 20.2m" carbonic acid had accord-
ingly been driven off. ‘Water freshly boiled was now poured
on the residue,, and then evaporated, the result yielding a
slight . trace of carbonic agid; finally, about 0.5m" purified
and freshly heated soda was added, and the whole com-
pound again diluted with water, from which all carbonic
acid 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 at which 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, I[.3¢
only of the baryta water had not been neutralised. Hence
the absorbed portion of the carbonic acid was calculated
at 95.3797, exclusive of which a very considerable quantity, -
as before stated, passed off into the atmosphere, the baryta
water, placed in a glass tube (resembling in form the
letter U) connected with the recelvel, bemg surcharged
with the gas.

At Professor Waages suggestxon I 1epeated the ex-
periment with carbonate of lime, precipitated warm and
dried at a temperature of 100°C., and-succeeded in expel-
ling carbonic' acid in considerable, though not so large,
quantities as before, whereas an experiment with ﬁnely

. pulverised marble gave no positive result.

. The importance of these observations was not to be

~ questioned, affording as they did conclusive proof that the
saline mixture in sea-water, on the temperature bemg raised

to the boiling point, decomposed neutral carbonates, and

likewise .that all carbonic aeid determinations hitherto at-

tempted with the object of measuring the carbonic acid
présent in sea-water were faulty. As regards the car-

- bonic acid determinations performed previous to the publi-
~cation ‘of Dr. Jacobsen's Memoir on the presence of air

in sea-water, such must as a matter of course be wholly
worthless, the method of dlstlllatlon to dryness having in.
no case been adopted, or that of concentrating the fluid
till further evaporation ceased to expel carbonic acid. The
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ikke ved fortsat Inddampning skulde kunne have erholdt
et storre Udbytte af Kulsyre. De af Dr. Jacobsen og

J. Y. Buchapan. udfgrte Observationer kunde derimod ikke -

saa ligefrem forkastes, idet der jo kunde tenkes Mulighed
for, at det ved de af dem benyttede Methoder kunde have
l}kkedes ved den lan"varige Kogning at uddrive ogsaa al

neutralbunden Kulsyre, 1 hvilket Fald de af dem opfarte "

Tal i en anden Henseende kunde faa Betydning nemlig
som Udtlyk for den samlede Sum af den i Sgvandet inde-
holdte Kulsyre. '

_ Desvaerre lagde flere Omstaendlghedel Hindringer i
Veien for Afslutningen af mine Forsgg over disse Gjen-
stande i- Vinteren 1877—78, dels var min Tid optaget med
andre Arbeider, dels lod” min Helbred den stgrste Del af
Vinteren adskilligt tilbage at gnske, saaat mine Forspg in-

genlunde havde den gnskelige Fremgang, og jeg blev der- -

for ngdt 'til at gaa ud ogsaa paa Togtet 1 1878 uden nogen
paalidelig Methode til Bestemmelse af den i Sgvandet inde-
holdte Kulsyre. Da.jeg efter endt Togt om Hgsten vendte
tilbage, gjenoptog jeg imidlertid atter mine Undersggelser
og bragte dem til Afslutning.

‘Gjennem en netop da af C. Borchers offentliggjort '
Afhandling! om Bestemmelsen af Kulsyren i naturlige Mi- .

neralvande blev jeg gjort opmerksom paa det for Bestem-

melse af Kulsyren i Carbonater af Alexander Classen angiwne

Apparat,* som jeg senere i stor Udstraekning har benyttet.
Apparatet i den Form, hvori det hei er kommen til
Anvendelse, findes sammenstillet. i Figur 3.

A er 2 med Natlonk'llk fyldte uformige Rox, B inde-
holder Barytvand. C er en Erlenmeyers Kolbe paa circa

0.5 Litre, der gjennem et ved Bunden udmundende Rpr
communicerer med B, medens et lige under Kautschuk-

proppen udmundende swmtter den'i Forbindelsée med Kjgle-'
leren D, hvis -indre Del efter Classen bestaar af et 27—

30mm vidt Glasrgr, hvortil i gvre og nedre Ende er loddet
Ror med respective 15 og 7™ Diameter. . Forlaget E er
fuldstendig af sammé Construction som det af Jacobsen
benyttede og er oventil forsynet med det af P VVaf’ner3
foresliaede med Glaskugler fyldte Ror F. -

Ved @, Jivor der findes en ‘Tndsnevring, ‘er. anbragt

en noget stsrre (Haskugle, som temmelig noie dekker over .

det nederste snevre Ror. Idet det til Opsamling af Kul-
syren anvendte titrerede, Batytvand heldes ned gjennem F,
fjernes Proppen b, indtil: det Meste af Barytvandet .har
Passeret a, men smttes derpaa hurtigt i, saaledes at der
‘over de nedersts Glaskugler bliver staaende noget Baryt-
vand- til en Hpide af omtrent 507" over a. Dersom nu

! Journ. _ﬁiy pract. Chem. 126 — 303,
* Fresenius Zeitschrift 15 — 288,
% Fresenius Zeitschrift 9 — 449,

series of observations instituted by Dr. Jacobsen and J. Y.
Buchanan cannot however be wholly rejected, since the

protracted  boiling characteristic .of the method they adopted

may possibly. have driven off all the carbonic acid contained

in the carbonates, in which case their figures would acquire

importance as expressive of the total amount of carbonic
acid present in the sea-water examined.

Unfortunately, divers untoward circumstances conspired

"to prevent my terminating in the winter of 1877-—78 the

series of experiments I had begun with' the object of elu-
cidating this intricate subject; my time, for instance, came
to be une*&pectedly occupied in other ways, and during the
greater part of that period I suffered from ill-health. - My
observations, therefore, not having progressed so favourably
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 detelmmmg the caabomc ,
* acid -present in sea-water.

On my return however to Chris-
tiania in the autumn of that year, 1 vecommenced the said
experiments, and succeeded in bringing them to a-satisfac-

.. . s .
tory termination,

A paper by C. Borchers, which had just appeared,!
on the determination of carbonic acid in mineral. water,
drew’ my attention to the apparatus — of which I have
since made frequent use — devised by Alex. Classen? for
determining carbonjc acid in carbonates.

Figure 3 represents this apparatus as constlucted 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 matrass, containing about 0.5
litre, which by means of a tube terminating at the bottom
is made to communicate with B, a similar tube, issuing im-
mediately beneath the caoutschouc stopper, putting it like-
wise in’ communication with .the cooler D, the 'inmer por-
tion of which, according fo Classen, should consist of a
glass tube from 27™m ‘to 30™ in diameter, with tubes,
measuring Tespectively 157" and 7™ in’ diameter, sealed
to its upper and lower extremities. The receiver E -has
precisely the same form as. that adopted by Jacobsen, and

is' furnished above with a. glass tube, F, filled with gla.ss

balls, as suggested by P. \Vagnel
At the point @, where the tube suddenly narrows, is

" introduced a somewhat larger glass ball, to fill up, as near

as'may be, the opening of the lower .or ‘slender portion of
the tubé. When the titrated baryta water, which absorbs
the carbonic acid, is being poured down through F, the
stopper b has to be taken out, but must be quickly replaced,
before the whole of the fluid has passed @, in .order
that the glass balls to a height of about 50mm above @

1 Journ. fiir pract. Chem. 125, p. 353.
t Fresenius Zeitschrift 15, p. 288,
S Fresenius Zeitschrift 9, p. 445.



_den nederste Glaskugle slutter godt, vil den gjennem a

passerende Luft spaltes i en Mangde meget fine Blerer,

som ved. at stige op mellem de af Barytvand omgivne Glas-

kugler bliver fuldsteendig kulsyrefri. Det uformige Rer G
indeholder Barytvand, H fgrer til Aspiratoren.

30

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

* Fig. 3.

.Den ‘afClassen foreslaaede Kjgler virker saa udmer-
ket, at man i meget lang Tid kan koge fortyndet Saltsyre
i Kolben, udén at det mindste Spor af Chlor kan paavises

i Forlaget, forudsat at den gjennemledede Luftstrom ikke.

gives for stor Hastighed, hvad der imidlertid heller ikke er
forngdent.

The cooler devised by Classen is so excellent, that
dilated hydrochloric acid may be boiled in the matrass for -
a very considerable length of time without a trace of acid
being detected in the receiver, provided that too great
rapidity be not given to the current of air; -this, however,
is quite unnecessary. ' '



Naar Sgvandet i dette Apparat kogtes med fortyndet
Svovlsyre i en kulsyrefri Luftstrgm, undveg Kulsyren meget
* hurtigt, idet 15 Minutters Kogning fuldstendig strak til
for at bringe al Kulsyre over i Forlaget. Sgvandets Sul-
fater. viste altsaa i alle Fald ikke ved Tilstedevierelsen af
fri Syre de af J. Y. Buchanan observerede Egenskaber.
Naar den’ paa denne Maade uddrevne Kulsyremengde op-
samledes og bestemtes, viste den sig altid at stemme nogen-
Junde med, hvad man efter den af Dr..
Methode kunde erholde uddrevet, idet de optradende Af-
vigelser snart. .vare positive snart negative men i Regelen
‘ikke stgrre, end at de for den stgrste Del maatte kunne
tilskrives Observationsteil. Ved den af Buchanan i For-
slag bragte Udfweldning af Svovisyren erholdt jeg derimod
bestandig betydelig for lave Resultater, hvorom senere.

For samtidig 1 en og samme Portion at kunne be-
stemme baade den neutralbundne og den samlede, Mmngde
Kulsyre, anvendte jeg folgende Fremgangsmaade.

Efterat Apparatet fuldsteendig var befriet for kulsyre-
holdig Luft, anbragtes i Forlaget paa den for beskrevne
Maade 25. CC. Barytvand, . hvoraf hver CC. svarede til
4,129 Mgr. Kulsyre, hvorefter der i holben C heldtes
367 7 CC. af det til Underspgelse bestemte Sevand tillige-

med 10 CC.-af en Svovlsyre, hvoraf hver CC. svarede til -

4.099 Mgr. Kulsyre. Indholdet i Kolben ophededes nu

undeér Gjennemleduing af en meget langsom Luftstrgm til .|

Koghede og holdtes i Kog i nogen Tid. Efter Forlgb af
henimod 15 Minutter fjernedes atter Varmekilden og Veed-

sken afkjgledes, idet Luftstrgmmen lidt efter lidt gaves en'

noget stgrve Hastighed, hvorved den endnu ikke absorberede
Kulsyre meget hurtigt bragtes over i Forlaget.

Efter endt Operation bragtes de i F' vorende Glas-

kugler tilligemed ‘det ved Rprets Vagge heftende Baryt-

vand ned i Forlaget E, hvorpaa det Hele retitreredes med
en Oxalsyre, hvoraf hver CC. svarede til 3.976 Mgr. Kul-
© syre, idet alkoholisk Curcuma tjente som Index, Ligeledes

© skylledes den ved de indre Vagge af Kjpleren heftende -

Viedske ved lidt, kulsyrofrit destilleret Vand ned i Kolben,
hvori den overskydende Syre neutraliseredes med en Natlon-
lud, hvoraf hver CC. svarede til 2.928 Mgr. CO,, idet
Rosolsyre tjente som Index. ' '

Som Resultat af- disse Titreringer erholdtes den sam-
lede Kulsyrenizngde bestemt til omkring 97 Mgr. og den
neutralbundne til chnnemsnlthg henimod 53 Mgr. pr. Litre.
De 44 Mg1 Kulsyre, som udgjor Differentser mellem den
samlede Kulsyremmngde og den neutralbundne, kan aaben-
bart ikke forekomme i Sgvandet som fri Gasart,
forene sig med de allerede ferdigdannede Carbonater under
‘Dannelsen af Bicarbonater, og det viser sig altsaa, at de
af Dr. dacobsen gjorte Observationer meget paturligt lade
sig. forklare derved, at Sgvandet ikke indeholder det mind-
ste Spor af fyi Kulsyre men hele 53 Mgr. neutralbunden
og kun omkring 44.Mgr. surtbunden Kulsyre pr. Litre.

Jacobsen anvendte '

men maa .

b
slow current of air,

bonates; and hence Dr,

"‘On- boiling sea-water along with diluted sulphuric
g p
acid, exposed to a current of air free from carbonic acid,

_in this apparatus, carbonic acid escaped very rapidly, the

space of 15 minutes sufficing to collect the whole of it in
the receiver. The sulphates in sea-water —. at least when
free acids were present — did not, accordingly, exhibit the
properties ascribed to them by J. Y. Buchanan. On col- -
lecting and determining the carbonic acid driven off by this .

‘process, the amount was invariably found to agree with

that which could be liberated by Dr. Jacobsen’s method,
the, differences observed- having been sometimes positive and.
sometimes negative, but as a rule not greater than -would
admit of imputing them chiefly to errors of ohservation. On
precipitating the sulphuric acid as suggested by Buchanan,
the results obtained were invariably too low; but to this.
subject I shall afterwards return.
' In order to determine both the proportion of carbonic
acid fonnmg the neutral c¢arbonates and the whole amount
of carbonic.acid contained in one and the same s*nnple of
sea-water, I adopted the followmg mode of plocedure

After expelling ‘from the "apparatus all air in’ which
carbonic ‘acid was present, 25% of baryta water were
introduced, as previously described, into the receiver, each
c.centim. representing 4.129™" carbonic acid; 367.7¢ of the-
sea-water to be examined were then poured into the mat-
rass (C), along with 10« of  sulphuric acid, each c.centim. of
which represented 4.099"’07 carbonic acid. The contents
of the matrass were now heated, during exposure to a very .
‘up to the boiling-point, and kept for.
some time at that temperatute. After the lapse of about
15 minutes, the source of heat was removed ‘and the fluid
cooled, the rapidity of the “current of air being slightly
increased, causing ‘the carbonic acid not yet absorbed to
pass off quickly into the receiver. '

The operation being terminated, the glass balls in
the tube F), along with the baryta water adhering to - the

‘walls of the tube, were introduced into tbe receiver E, and

the .whole of its contents 1et1t1‘1,ted with oxalic acid, eagh .
c.centim. of which represented 3.97677 carbonic amd, a
solution of alcoholic- curcuma serving as the index. The fluid
adhering to” the walls of, thes cooler was likewise washed

down into the matrass with a little distilled water free from

carbonic acid,. and the surplus acid neutralised by the ad-
dition of soda-lye, ecach c.centim. of which represeited 2 928 mer
CO.,, rosolic-acid serving as the index..

As the result. of this titration, the total amount’ of

~ carbonic acid was found to be about 97" and the pro-

portion forming neutral carbonates to average about H3mer
per litre.  Now, the difference, 44", cannot occur iree
as gas, but will unite with the carbonates to form bicar-
Jacobsen’s observations could be
readily explained on the assumption that sea-water contains
no trace even of free carbonic acid, but as much as H3mr
per litre of carbonic acid forming carbonates and only-
about 44w litre of carbonic acid forming bicax-

per .
bonates. i



Som man ser, er den her til Bestemmelse af den .|

neutralbundne Kulsyre anvendte Methode 1 alt veesentligt

den’ samme, som allerede for flere Aar tilbage er beskre-

ven af Dr. Mohr.? Forskjellen stikker kun deri, at jeg
har anvendt Classens Kjgler og desuden ombyttet Salpeter-
syren med Svovlsyre. Det syrtes mig nemlig- ikke tilraa-
deligt at anvende Salpetexsyle ligeoverfor et saa sterkt
chlorholdigt Mineralvand som Sgvand, hvori der desuden
fandtes en vel markbar ‘om end temmelig liden Qvantltet
oxydeibare Stoffe.

Efter denne Fremgangsmaade hal jeg senere ved 78
Observationer bestemt Kulsyren i 64 forskjellige Vandprg-
ver temmelig jevnt fordelte over det af den norske Nord-
havexpedition underspgte Felt. Resultaterne findes -sam-
menstillede i Tabel IT. :

Forst skal i Korthed bergres de Feil, fn'prffled de i’

Tabellen opfsrte Tal kan tenkes beheftede.

Om man vilde antage, at den i Sgvandet indeholdte
Kiselsyre ikke forekom oplgst som fri' Syre, men forefandtes
bundet til Baser i Form af Silicater, en Antagelse af me-
get tvivisom Berettigelse, vilde man aabenbart efter den
ovenfor beskrevne Methode faa noget feilagtige Resultater,
idet den til Kiselsyre bundne Mengde Baser vilde findes
som bunden til Kulsyren. Forat kunne' danne mig en
Forestilling om, hvorvidt den Feil, som man under denne
Forudsetning skulde kunne begaa, nogensinde vil kunne
tenkes at faa swrlig Betydning, har jeg bestemt Kisélsyre-
mangden i forskjellige af de hjembragte Vandprgver, idet
fglgende Fremgangsmaade er kommen til Anvendelse. 0.5
' Litre Sgvand inddampedes med lidt Saltsyre i en Platina-
skaal forst over fri Ild senere paa Vandbad til Tgrhed
og terredes ved 110°—120° C. Saltene udtoges derpaa
og pulveriseredes bedst muligt i en vel poleret Agatrive-

skaal, hvorpaa de .atter tgrredes ved samme Temperatul,.

og sluttelig bragtes over i et passende Kar og ' tilsattes
ca, 200 CC. saltsyreholdigt Vand, hvorved al Gips fuld-
stendigt oplgstes. De paa denne Maade udskilte Kisel-
syremengder vare altid meget smaa og maatte nsrmest
blive - at betegne som Spor,:idet. de, hvor jeg forsggte at
veie dem, kun belgb sig til Brgkdele af Mgr. i den’ an-
vendte Portion Vand. Dette stemmer: paa - det Npgieste
med, hvad Thorpe og Morton nylig har fundet i det irske
Hav,® hvorimod de.®ldre Opgavér giver noget stgrre Tal.
Og man vil saaledes se, at der .ingensomhelst Rimelighed
’ er'f01 at den i Sgvandet indeholdte Kiselsyreméengde skulde
,bldrage til i mazerkelig Grad at {_IJ{Zile de fundne Resultater
upaalidelige.

Naar man skal danne sig en Menmg om Nma"txghe-
.den af disse Observationer, er det imidlertid nedvendigt
at tage Hensyn til en anden Omstendighed, som kunde
tnkes at have havt sin Indflydelse paa Resultaterne.

! Mohr Titrirmethode 3te Aufl. — 524..
2 Ann. Chem. Pharm. 1H8 — 122,
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‘home with ~me,
. method. Five-tenths of a litre of sea-water mixed with a

-solved all the gypsum.

As will be seen, the method adopted for the determ-
ination of the carbonic acid forming carbonates, was es-
sentially the same. as that described by Dr. Mohr* several
years previously. The only difference lay in my having
employed Classen’s cooler and made . choice of sulphuric
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, and which besides contains a
quantity, small indeed but appreciable, of organic matter.

By this process I subsequently determined the car-

_bonic -acid in 64 different samples of sea-water, drawn at

comparatively - regulzn 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 II. :
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 Ssilicic acid in sea-water not to occur
as a_free acid, but combined with bases in the form of
sﬂmates an hy pothes1s of very doubtful value, the results
obtained by the method described above would be obviously
to some extent inaccurate, inasmuch as the bases com-
bined with silicic acid must in that caseshave beliave‘d as if
originally combined with carbonic acid. In order to ascertain
what importance could possibly be .attacked to an error
arising on such an assumption, I determined the amount of
silicic acid in divers of the samples of sea-water brought
adopting for that purpose the following

little hydrochloric acid were evaporated to dryness in a-
platinum dish, at first over a common fire and 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 agai drjed at the same temperature; finally they were
placed in a suitable vessel, and mixed with about 200«
of water containing hydmchlouc acid, which thoroughly dis-
- The amounts of silicic acid thus
precipitated were mva,uably very 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 Thorpe and Morton
on water from the Irish Sea,® whereas the figures in ear-
lier statements are somewhat higher. Hence, there is no
reason whatever to assume, that the silicic acid present in

. sea~-water 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 the results. The
water examined did not consist of freshly drawn samples,

1 Mphz;’s Titrirmethoden 3te Aufl. p. H24.
? Ann, Chem. Pharm. 158, p. 122,
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Den norské Nordhavsexpedition. Tornee: Chemni.

Tabel IT.
; Dybde hvorfra Prg- Neutral- | Surtbun- )
. . Lengde (e thv/'(ii:m }li?;ezthe Sam-| T 11%u‘1)den X d]en .
Nd. S'Eflt. | NO:I‘dll'g’ Bll'edd(!. !' G'I‘e(flx:\'ich. ;zé; were (:allected.)A re;;;l;e ( GE;Z:Z ( Ca:ll:;i’:(c}; r Anmazrkniugei'.
No. (North Latitude) I (Longitude JSrom Engelske ) Celsius. "éi'fuﬁ?&’?l’? ﬁ?ﬂ:ﬁ:ﬁl)‘ (Remarks)
i Greentwich.) . F%l\'nc. 1\'1(3&31‘. M"!'. Mor. )
! ;,Iaf,“’;:"‘) {Metres) I per Litre. per Litre.| . . ’
1l — ' Jederen. . 0 o ? 52.3 41.1 '
2} 51+ 65°53 7°18 W. | 1163 | 2127 | —1.1 | 52.6 46.7
3| s2 i 65 47.5 |- 3 7 1861 3403 —1.2 52.7°| 46.9
41 52, ‘65 47.5 3 7 ’ 1861 3403 —1.2 52.9 46.1 |-
51 53 05 135 033 E. | 153 2814 | —1.3 1 531 43-8
6. 53 65 135 0 33 .0 o | 105 | 5343 40.4
7| 143] 66 58 10 33 189 346 6.2 | 53.8 | 43.3
8| 14317 6658 11033 o] o 8.2 53.4 41.5
gl 183: 60 595 6. 15 1600 | 2926 —1.2 52.6 | 448
.10 | 183 | 69 50.5 6 15 o 0 8.6 53.5 44.8
11| 184 70 .4 9 50 ° 1547 |- 2829 | —1.3 | 530 455
12 | 184 70 4 .9 50 600 1097 0.0 52.4 44.7
13| 184 70 4 9 50 1 o .0 7.6 | 538 | 409 |
14| 187 ¢ 69 51.5 14 41 - 1335 2441 | —1.1 53.8 43.1 |
15 | 189§ 69 41 I5 .42 860 1573 —1.1 53.0 45.5
16 | 189} . 69 41 15 42 860 1573 —I1.1 52.7 43.6
17{ 18g | 69 41 15 42 1l o o . 9.6 54.2 41.8
18| 215 70 53 2 .00 W, 0 0 .80 | 542 | 414
19| 215 70 53 2, 0O 200 366 . 2.8 52.6 ——
20| 21§ 70 53 2 o0 200 366 2.8 52.6 46.8
21| 217 71 o' s 8 o o 4.6 52.7 41.3
22 | 226 70 59 7 51 340 | - 622 —0.6 | 54.3 46.4
23 | 226 70 59 7 51 .340 622 —0.6 54.6 46.0
24| 226 70 59 7 51 340 622 —0.6 54.7 —
25 | 226 70 59 7 51 o . o} 3.0 52.2 40.7
26| 226 - 70 59 7 5% "o o 3.0 52.2 41.6
27 | 237 |. 70 41 10 10 o 0 3.0 53.4 42 4
28 | 237 70 41 1010 0 o 30| 545 |. 397
29 | 240 69 2 11e26 0. o 4.2 55.0 444
30 | 240 “6g. 2 11 26 o 0, 4.2 55.4 —
31| .— 68 33 7 25 oy o 6.0 |* 530 r 45.0
32, — 68 33 7 25 0 o 6.0 | s3.0 439 -
331 243 68 32.5 6 26 1385 | 2533 | —I1.3 | 537 42.4
34 | 245 68 21 2 5 0 o) 9.0 53.8 45.2
235 | 245 68 21 2 5 - 0 o] 9.0 53.8 44.2
361 2471 68 55 224 E. | 500 | o914 | —04| 539 | 473
37 | 247 68 5.5 2 24 o 0 9.4 | 540 47.2
" 38 264 70 56 35 37- 0. o - 5.2 |+ 51.8 |:-42.3
39 | 264 70 56 35 37 " 86 157. 1.9 | 52.6 43.2
40 | 27% 74 -8 3112 0 0 2.9 | 53.0 45.3 "
41 1 284 73 % 12 58 o) o) 6.8 1 52.6 43.2
42 | 295 71 59 11 40 - o] .o 7.0 52.8 | 42.4
43| 205 71 55 I 30 100 183 32| 519 42.8 -
44 | 295 71 55 11 30 600 1097 —o0.8 | 52.6° 437
45 | 295 71 59 11 40 1110 2030 —1.3 53.8.] 43.1
46 | 297 <72 36.5 5 12° o o 4.6 52.6 |° 43.7°
47 | 297 72 36.5 5 12 1280 2341 —1.4 | «52.1 43.4°
48 | 298 72 52 1 50.5 1500 2743 —1.35 52.2 42.9 ° .
49| 300 | 73 10 322 W.| o L o L7 | 480 | 43 e ity o e Oresniand Tee) .
' 50 | 300 73 10 3 22 "0 o 1.7+ 48.4 42.0 .
S11303| 75 12 3 2 E 0 0 33| 522 | 479
52 | 303 75 12 3 2 o o] 3.3 51.8 48.0
53 |- 303 75 12, |3 2 . 150 274 —1.1 51.8 1 43.0°
54 | 304 75 3 4 51 1..300 549 | —o0.8 | 522 42.5
551304 75 3 © 451 Joo.! 549 | —o0.8 523 | ‘451
561304 75 3 4 51 1735 3173 —1L35 52.4 |. 439
57 | 306 75 © 10 27 1334 2440 —1.3 7 52.0 40.5
58| 323 72 535 |2151 223 408 1.5 | 8531 | 421
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Dybde hvorfra Prg- Neutral- | Surtbun-
. Lengde D' h"e“ henieth" s bunden den
hd epth from which the Sam- - 3
No. St;_lt. Noyrdlig’Br.'edde. Greef;?vich. ( I;teéf were collected.) T:z:;?: l({ot]riz:i ((,5 :l?%; ' Anmerkninger.
) No. (-Aorth Latitude.) Uengitude from Engelske i o Celsius: z(iﬂ;lb_i%y:‘l::g); {Z:x:‘gm;.-) (Remarks.)
: Greenwich.) Fav ne. | Meter. - Mgr. Mer.
. . (!;‘nglish (Mctrea.) Lit er Litre.
BN I'athoms)J . pCI‘ 1tre. | P
59 1 335 | «76° 6. s | 14939 E. .| o ' o 54| 534 42.7
60 | 347 76 40.5 7 47 .142Q 2613 —1.3 |  52.2 41.6
61| 347 76 40.5 7 47 | o o, 4.4 | 526 | 41.0
- 62| 349 76 30 2 57 i 1487 | 2719 | —1.5 | 51.6 43.5
- 63! 350 76 26 o 29 \V L0 "o 3.0 54.0 “47.2
64.1 350 76 26 o 29* - 3oo 549 1.1 53.2 | 458
65 | 350 76 26 0 29 . 300 549 —1t.t | 53.3 46.0
66 | 350 <76 26 .0 29 1686 ., 3083 —1.5 51.9 439 |
67 | 351 77 49.5 o 9 i o0 o 33| 519 | 42.8
68 | 352 77 56 329 E. | o 0 391 52.3 | 415
69 | 352 77 56 329 300 549 | —o0.8 | 52.6 | #6.0 |
70355 78 0 8 32 .0 o 49! 524 | 432 !
71| 355 | 28 o 8 32 948 L 1734 | —1.3 1:51.8 | ‘446 |
»72 | 361° 79 85 . 528 . | o o 4.2 52.4 42.7 |
731361 .- .79 8.5 5 28° -1 gog | 1655 | —1.2 51.9 *46.m
74 | 3621 -79 59 5 40 o o 5.2, 52.6 43.2
75| 3621 79 59 5 40 ' 459 | . 839 | —ro 518 | 44.6
76 | 363 80 o 8 15 1 © 260 475 . 1.1 { 52.9 | 44.0"
77 | 368 78 43 8 20 | 315. 567 1.6 52.9 42.4
78 | 373 78 10 14 26 120 219 , 08 . 514 "44.4 -

- Forsggene ere nemlig ikke blevne udfgrte paa Vandpre-
verne strax efter deres Optagelse men forst,. efterat de
have henstaset i kortere eller lengere Tid., - Angaaende
Tidsrummet, hvori de ‘enkelte Vandprgver have henstaaet

for Bestemmelsen, kan anfgres Fglgende: No. 1, en Vand- -

prove, som Hr. Dampskibsforer E. Rostrup viste mig den

Velvillie at skaffe mig, har kun henstaaet nogle Dage, de

" gvrige Pregver have benstaaet, No. 2—6 i ca. 2!/, Aar,
7—37 i ca. 1%/, Aar og 38—78 12 til 4 Maaneder paa
et kjoligt Sted opbevarede paa Flasker, der vare. fors.) nede
med vel islebne Glasproppe. Der aabner sig altsaa en
Mulighed for, at der ved Oxydation af de i Sgvandet ve-

* rende, aldrlg manglende, organiske Bestanddele kunde have
dannet sig -en mindre Qvantitet Kulsyre paa Bekostning af

“den oplgste Surstofmeengde, en Proces, der naturhgws kun
par Ipdflydelse” paa den -surt bundne Kulsyre, saafrentt
ikke Oxydatxonen skulde skride saa vidt frem, at ogsaa

Surstoffet 1 Svovlsyren skulde medgaa til Dannelsen af .

XKulsyre, i hvilket Fald den dannede Kulsyre maatte trade
ind som neutralbunden istedetfor den destruerede Mengde
Svovisyre. * En ‘saa vidt fremskreden Oxydation kan imid-
lertid ikke tenkes mulig, medmindre man til‘Prop i Fla-
skerne anvender Kork, da den i Sgvandét oplaste Surstof-
- gas "er meré ‘end- tilstrpkkelig til at oxydere -alle de op-
rindelig tilstedeveerende organiske Bestanddele Det kan
‘ogsaa bemwmrkes, at det ikke I wogen af de undersﬂ"te
Vandprgver har veret muligt at paavise det mindste Spor
_af Svovlvandstof. For saa nogenlunde ‘at fixere de Mang-
der Kulsyre som ,paa denne.Maade skulde kunne dannes,
har jeg anmodet min Ven Schmelck, som har varet besszef-
tiget ‘med Undersggelse af de faste Bestanddele. i Vandet i
det af Expeditionen befarede Hav, og som saatedes ogsaa har

" me, did not stand over for

havmg all of it been allowed to stand over f01 a longer
or shorter period. With 1espect to the interval that had.
elapsed before commencmg the determinations, the follow— ‘
"ing particulars can be given: —- No. 1, a sample of sea~
water which Captain‘E.'Rostrup had the kindness to procure,
more than a few days; .of
the remaining samples, Nos, 2—6 were preserved for about.

" two years and a quarter, Nes. 7—37 for aboyt 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
ground glass stoppers. Hence it is just possible: that
oxidation of the organic matter never absent in sea-
water may have -produced a small quantity of carbonic
acid, by reducing the amount of oxygen, a process which
of course could only affect the carbonic acid forming bi-
carbonates, unless ' "indeed oxidation were so far‘advanced,
that .the oxygen in- the dulphuric acid should also contri-
. bute to the formation of carbonic acid, in.which case such
carbonic” acid would reimplace the sulphuric acid decom-
posed. But this advanced stage of oxidation is clearly im-
possible unless the bottles are corked, since the oxygen
in sea-water is- more than sufficient to oxidize all organic
_ matter originally present. I can also observe, that in none
~ of the samples of water examined was it ‘possible to detect
the slightest trace of sulphuretted hydrogen. With the object
of determining "approximately what proportion of carbonic

" acid could result from this process,, I requested my friend
« Mr. Schmelck — whose labours® have been chiefly confined .

to the examination of the solid matter present in the water:
of the seas explored on the Expedltlon and who accord-
ingly instituted .2 series of experiments to ascertain the
amount of organic substances it contained — to furnish



udfgrt en Reuekke Forsgg til Bestemmelse af de organiske
- Stoffes Maengde,
Ifglge ham ere de organiske Stoffes Mewngde kun under-
kastet meget smaa Variationer, og affarver ‘I Litre Sg-
- vand gjennemsnitlig 3 Mgr., Kamaleon, som under. Forud-
sxtning af Reduction til Oxydulsalt kun kan afgive hén-
smod 0.8 Mgr. Surstof,- hvoraf det lettelig vil kunne indsees,
at den - dannede Mewmngde Kulsyre ikke kan vmre meget

stor, naar Surstofforbruget stlv ved en saa energisk Oxyda- -

~tion som’ ved Anvendelse af Kamwleon er saa lidet. Og
hvad "der iser ‘tyder paa, .at den Oxydation, som kan
foregaa ved Vandprgvens Henstand "under ordinmre For-
holde, . fuldsteendig maa kunne negligeres, er den Om-
steendighed, at Schmelck har fundet Segvandets Evne tfl
at aﬁ"zn\o Kaméeleon ligestor, hvadenten Vandpmven under-
sgoes frisk eller forst efter a'ue]a.nor Henstand. .

At ‘norret af Kulsyren ved den lange Henstand skulde
vaere fordampet, er der beller ingen Rimelighed for, naar
man erindrer, at Sgvandet er en alkalisk deske. som
ikke indeholder det mindste Spor af fri Kulsyre, og som
med saadan Kraft' holder paa sin surt bundne Kulsyre, at

den i timevis kan koges i det af Jacobsen angivme Luft-:

udkogningsapparat med det Resultat, at kun en - meget
liden Brgkdel uddrives, * Der er. aabenbart sterre Fare for
" det Modsatte, nemlig at der skulde kunne absorberes noget
af Atmospheerens Kulsyre, men: for Undgaaelsen af denne
Feilkilde er *der sgrget ved omhyggelig Opbevalm paa
velploppede Plaskel

Resultaterne synes heller ikke at tyde paa, at Hen-
stonden skilde have voret til Skade for V‘mdpu&\'emes
" Brugbarhed, idet de alle uden Hensyn til .den meget for-

skjellige Varighed af det Tidsrum, hvori de have henstaaet, -

vise nogenlunde det samme Resultat og jeg tror saaledes
* ikke at.tage meget Feil, naar jeg anser de af mig udferte

Observationer som i alt Vesentligt ligesaa gode, som om.

" de havde vaeret udforte ombord paa “friskt optagne Vand-

prover.

' Hvad angaar de " af selve Methoden og Experxmenta-
tionen flydende Observationsfeil, da vil de hyppigt udfsrte

. Controlbestemmelser kunne give de forngdne Bidrag til -

Bedgmmelsen af deres Sterrelse, $aaledes er ved 13 Con-
trolbestemmelser’ for den neutralt bundne Kulsyres Ved-
kommende den gjennemsnitlige ‘ halve Differents mellem®2
paa samme Vandprgve udferte Observationer bestemt til

0.11 Mgr. per Litre (Maximam 0.6) ‘og for den surt -

undne Kulsyres Vedkommende til 0. gr. per Litre
bundne Kuls Vedk de til 0.59 Mgr. per Li

(Maximum 1.35)., Foruden den variable Feil vil der imidlertid
" I sidste Tilfelde ogsaa vere en constant, idet det ikke

lader sig undgaa,; -at man ved Arbeide i en kulsyreholdig'

. Atmosphzere vil erholde nofet om end meget lidet for hgie
. Resultater.  Naar -Feilené ved. Bestemmelsen af den surt

bundne Kulsyre er funden at veere storst, da ef Grunden -

dertil for en stor Del at sgge deri, at man ved Retitration
med’ Natronlud, iser -naar Rosolsyre anvgndes som <Index,
erholder en meget skarp Endéreaction, medens dette paa
lang Vei ikke i samme Grad er Tilfrelde, hvor Baryt re-

om at meddele mig de forngdne . Data. '

‘me with the necessary data.

According to- his obserations,
the amount of- organic matter varies but very slightly,
L litre of sea-water discolouring ‘on an average 3™ per-
manganate of potash; and this quantity, ‘assuming extreme.

. reduction, cannot give off more than about 0.877" of oxygen.

Hence it is obvious that the amount of carbonic acid can-
not be ‘very large, considering- the limited consumption of
oxygen even with the use of permanganate of potash: But
that the oxidation which can ordinarily result from allow-

- ing thé water to stand over may. be Altogether ignored,

is ‘more particularly indicated by the fact of Schmelck hav~
ing fouhd the property in sea-water of discolouring perman-
ganate of potash to be invariably the same, whether the
samples are freshly drawn or *have been preserved for years
together. . '

Nor is there reason to agsume, that any portion of
the carbonié acid should have escaped by ®vaporation,dur-
ing the long inter va.l if we bear in mind that sea-water is
an alkaline fluid, which does not contain the smallest -trace.
of free carboric acid, and which retains ‘that present in
bicatbonatés with such vigour, that. it may be boiled for
hours together in the apparatus. devised. by Jacobsen for -
boiling out air and not part with-more than a mere frac-
tion. Nay, there s obviously danger of the reverse, viz.
that some of the carbonic acid presedt in the atmosphere
will be absorbed; but that “source of error was effectually
avoided by keeping the water in bottles p10V1ded w1th
tight-fitting glass stoppers. : .

Judging, too, from the results; which were very nearly
the same for all the samples, irrespective of the difference .
in the length of the period during’ which they had been
preserved, the interval that lmd elapsed previous to eéxaniin-
ation’ did not appear, to have had any injurious effect on

_the water for experimental purposes; and hence I feel

tolérably convinéed that my observations in all ossential
particulars are as reliable as if they had been conducted

"on board with freshly drawn water.

‘With respect to the errors of observation involved in
the method itself, ‘numerous test-determinationg will serve
as an approximate standard by which fo compute their -

. magnitude; thus, for instance, half the difference between

two 0bse1vatlons with the same sample of water was found,
for the carbonic ‘acid forming carbonates, to be 0.11m™" per.
litre (maximum 0.6), and for the carbonic scid’ formjrg bi-

- carbonates to be 0.597¢" per litre (maximum 1:35). Exclusive

of the variable error thére will also, in the latter case, be
a constant one, inasmuch as the results of experimentss
performed in an atmosphere containing ' carbonic acid must
necessarily "bé somewhat, if but a very, little, too high.

When “the errpr in, the detelmmatlon of the carbonic acid
forming “bicarbonates is found to be greatest, the reasod
will be chiefly this, that retitration with soda-lye, more espe-
cially- if rosolic acid has been selected as-the index, gives
rise to a’very decided terminal reaction, which ddes not
result on the baryta water being titrated with oxalic acid; ‘the

reaction, is then much "less obvious. It must be likewise.
. ok



‘titreres med Oxalsyre.
Udtr}k for den surt bundne Kulsyre opferte Tal indeholde
Feilene saavel i Bestemimelsen af den neutralt bundne
-som den samlede Kulsyremaengde.

Som man let vil oyerbevise sig om, vise de i Tabellen _-

opfarte ‘Tal iser for den neutralt bundne Kulsyres Ved-
kommende en merkelig Overensstemmelse, . naar nemlig 2
Observationer, begge udfprte paa en Vandprgve hentet lige
ved Grgnlandsisen, undtages, ligger i alle de gvrige 63

Vandprgver den ieutralt bundne Kulsyre mellem Greend- -

«serne 1.4 og DH.4 Mgr. per Litre, saaledes at den star'ste
Differents kun belgber sig til 4 Mgr., hvad der maa’siges
at vere meget lidet i Betragtning af, at disse Tal ere
fremkomne ved UnderspgelSe af et Hav pad betydeligt over
200 geografiske Mile i Udstrzkning saavel i syd og nord
som gst og vest. - Hvad derimod den surt bundne Kulsyre
angaar, da ere de optreedende Differentser ‘betydelig storre
og belgbe sig i Ydertilfwldene tit omkring '8 Mgr. pr:
Litre. :

Jeg har lenge bestraebt mig for at’opdage nogen
Lovmeessighed i disse Variationer, uden at det dog saaledes
som for Luftens Vedkommende har lykkes at erhalde klare
og paalidelige Resulta.ter i saa Henseende og det ligegyl-
digt, hvadenten man- velger Dybdeforholdene eller den
geograﬁske Beliggenhed til Udgangspunkt for sin Betragtning,

Da saaledes ingen Del af det undersggte Felt ud-
merker sig fremfor den anden ved nogen tydelig Forskjel-
lighed- i Kulsyregehalt, og da de optraedende Differentser
overalt ere smaa, ville de erholdte Resultater naturligst

vare at benytte til Udledning af Gjennemsnitsvzerdier, der
Lkunne opfares som Udtryk for Kulsyregehalten i det under-
spgte Hav i sin Helhed betragtet. De Gjennemsnitsverdier,

som sdaledes blive at opstille som Hovedresultater, ere for

‘den neutralt bundne 'Kulsyres Vedkommende
52.78 + 0.083 Mgr. pr. Litre’

‘med en sandsynlig’ AfvigelseA herfra af en enkelt Observa-
tion af +°0.662 Mgr: pr. Litre ’
og for den surt bundne Kulsyres Vedkommende

43. 64 + 0.16 Mgr. pr. Litre

med en sandsynhg Afvxgelse herfra af en enkelt Observa-
.tion af + 1.26 Mgr. pr. Litre.

"Da det fgrst var bragt paa det Rene, at ‘de af Dr,
Jacobsen i.a,gttagne Egenskaber hos Sgvandet skrev sig der-
fra, at den i Sgvandet existerende Saltblanding ved Kog-
shede decomponerede neutrale Carbonater, maatte det. ogsaa
fremstille sig som en meget interessant. Opga,ve at finde
den nermere. Forklaring dertil. '

Den narmestliggende Tanke, som i depne Anledning

forst paatvang sig mig, var den at sgge Grunden'i Chlor-
magnesiumens bekjendte Egenskaber. At denne under
Kogningen selv-ved Tilstedevarelsen af Overskud af Chlor.
natriuth skulde have Tilbgielighed til lidt efter lidt at
spalte sig, og at der af den dannede Saltsyre skulde. kunne
-uddrives noget Kulsyre, kunde jo' ikke synes umuligt. Der

Tillige ber det erindres, at de som’
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“discovery of a law controlling these variations,

borne in mind, that the figures representing the carbonic

“acid forming bicarbonates also include the error in both
titrations.

A glance at the Table will show that ‘the figures-
therein set down, more particularly those representing the
“carbonic acid formmg carbonates, exhibit a remarkable uni:.
formity ; save in 2 observations, both with a sample of water
drawn_in close proximity to the ice off the-coast of Green-
land, -the carbonic acid forming carbonates determined in
the remaining 63 samples lies between the limits.51.4m" and
55.4m" per litre and the' greatest difference amounts there-
" fore to only 4™, which must be reg‘u‘ded as very small,
considering that the said figures refer to the examina-’
tion of water from a tract of ocean WhlGh measured
both' from north to south and from east to 3\est, exténds
for. considerably more than 200 geographical miles. As

. regards the carbonic acid forming bicarbonates, the dif-

ferences in the amounts determined are, however, much
greater, reaching 8mo" per litie.

I have long had my attention directed to the possible -
similar to
that which I found to regulate those. of air, but_ have not
yet succeeded in obtaining conclisive results; and it is
quite immaterial whether depth or geographical position be"
made the ‘basis of investigation. .

-+ The water in no part of .the ocean-tract explored
being characterised by properties plainly distinguishing it

‘froin that of any other, and the differences in the results .

obtained having invariably proved small, the latter will
obnously serve for the computation . of averave formule
rep1esentmfr the amount of carbonic acid present in the
water of the sea investigated. These average formule, set
down accordingly as the final results, were found to be —

H2. 78 + 0.083m7 per litre

for thc carbonic amd forming carbon’ttes with a plobable
error in a single observation of + 0.662 per litre; and

43 64 + 0.16m" per'litre

for the carbonic acid forming bicarbonates, with a probable
efror in a single observation of + 1.26™™ per litre. .

Having now obtained conclusive proof- that the pro-
perties ,observed by Dr. Jacobsen in sea-water were the
result of the property possessed by the saline compounds.
present therein of decomposing at the- boiling-point neutral
carbonates, the next step was to find a satisfactory explama-
“tion of the interesting -phenomenon.

My first thought in this direction. was to seek the
cause in the known prgperties ‘of chloride of magnesia.
Assuming this body to have a tendency of . gradually de-
composing during the process of boiling, carbonic acid might
possibly be drivgn off by the hydrochloric acid formed.
Against such an.hypothesis, however, various objections may
be raised, Dr, Jacobsen and other§ having shown that sea-



lader sig imidlertid reise Indvendinger mod denne Betragé
ningsmaade, idet det af Dr. Jacobsen med Flere er paa-
vist, at Sgvand lader sig inddampe. til Torhed og Saltene
endog tgrre ved en Temperatur af 180° C., uden at nogen
synderlis Meengde Saltsyre forflygtiger sig, og det er i
Virkeligheden heller ikke forngdent-at ty til Chlormagne-
siumens Dissociation for at finde den rimeligste Forklarings-
grand. Man behgver blot at holde sig til den kulsure
Magresia og dens Egenskaber, saaledes som de ere kjendte

.af. Arbeider udferte af de mest bewmte Chemikere.

. Ifglge Angivelser af Berzelius,! H. Rose,* Fritzsche,?
Vmgamd“‘ og L. Joulin® er den ved hgiere Temperatur
dannede kulsure Magnesia altid mere eller mindre basisk,

© Jja ifglge. Berzelius og H. Rose. er selv de ved Blanding af
. Magnesiaoplgsninger med kulsure Alkalier i Kulden dan- .
‘nede Bundfald mere kulsyxefattlge end mattet kulsur Mag-f '

nesia. Der findes om den kulsure Magnesia et m(,"et stort

" Antal tildels meget modstridénde Angivelser, og der er,

eftersom Fremstillingsmaaden er varieret, erholdt meget
forskjelligt sammensatte Salte, hvis procentiske Sammen-
sietning ifglge Anslyserne stemme meget daarligt overens-
med den af de opstilede Formler beregnede. Disse For-
bindelser ere ogsaa af enkelte Forfattere betragtede som
basiske Salte af variabel* Sammensetning og. ansees af
L. Joulin endog for en Blanding af vexlende Mamngder
Oxyd og Carbonat. Det vilde fére for langt her at gjen-
nemgas, de talrige over dette Emne forfattede Afhandlinger,
og jeg skal derfor indskrenke mig til at henvise til Grmelm-
Kraut's Handbuch der Chemie 6te Aufl. 2 432, hvor det
Vosentligste findes'i Uddrag. Det maa dog veere mig til-
ladt at citere nogle Udtalelser af H. Rose, som jeg nyh"
blev opmairksom paa, Udtalelser, som vise at Videnskaben
allerede meget lenge har
ner,

H. Rose siger (Pogg. Ann. [3]— 23 — 417) Folgende:

“Als das Gesetz der einfachen chemischen Proportionen

- aufuestel]lt und hinreichend durch Versuche bewiesen wor-

den war, ergab sich die Neutralitiit zweier sich zersetzender
Salzauflosungen als eine ganz natiirliche Folge "des Ge-

setzes der bestimmten Verhiiltnisse, in denen sich alle Kor- .

per, also auch S#uren und - Basen, mit einander verbinden.
Aber das Gesetz, dass durch Zersetzung zweier neu-
traler Salze nach ihrer Auflosung in Wasser wiederum

. zwei neutrale Salze entstehen, ist nicht richtig, wenigstens

nicht in ‘der Allgemeinheit, wie es bisher ohne den gering-
s_tén Widerspruch angenommen worden ist.

Es ist bemerkenswerth, dass die so ausserordentlich
vielen Ausnahmen, die bei diesem Gesetze stattfinden, nicht
frijher aufﬂefallen sind, abgleich mehrere derselben schon.seit
langer Zeit bekannt waren. Nur eine fast einzeln stehende

! Berzelius Jahresbericht 17 — 158,
-2 Pogg. Ann. 83 — 435,

.3 Pogg. Ann., 37 — 310.

4 K. Danske Vid. Sclsk. Skrift. [")] —

2 — 54 (1850),
5 Ann, Chim. Phys. [4] — 30 — 271. :

vioret i Besiddelse af Materiale
til Forklaringen af de af Dr. Jacobsen gjorte Observatio- -
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_stant mixtures of some oxide and" carbonate.

‘cobsen’s observations.
TRose observes as follows: —

water admits of being - évaporated to dryness, and the re-
sidue even dried at a temperature of 180° C.’ without vo-
latilising any considerable quabtity of hydrochloric acid. But
it is ‘not necessary to seek in the properties of chloride of

‘magnesia the most plausible means of explanation; we need

only keep to the carbonate and its properties, as determined
by the most renowned Chemists. :

_ According to the 'sta,te'ments of Berzelius, 1" H.- Rose,?
Fi‘itzsche3 Norgaard,t and L. Joulin, carbonate of mag- .
nesia. formed at a high temperature mva.rlably contains
less carbonic acid than the neutral ‘salt; "nay," accmdmff
to Berzelius and Rose the precipitate resulting from the
mixture- of carbonate of potash, when cold, with solutions
of magnesia, contains less carbonic acid than saturated car-
bonate of magnesia. For carbonate of magnesia.we have
a very. large number of - conﬂlctlng statements and the
compounds obtained have been found to vary gmatly w1th-
the' mode "of operation, the p10p01t10n of tlieir constltuents
too, often agreeing but very indifferently with that computed -
by the formule. "By some authors these 'con‘lbinati'onsv
have been regarded as basic salts, varying in their com-~
ponent parts; nay by: L. Joulih, as consisting of incon-
I lack space
here to notice the numerous memoirs treating of this
subject, and shall therefore- mevely’ refer the reader to-
Gmelin:Kraut's ‘Handbuch der Chemie’ (6te Auﬂa“e, 2,
p. 432),in which copious extracts from them will be found. |
T cannot however refrain- from quoting certain remarks by
H. Rose, on which ‘a short time since I happened to light,

. . oo .
. — vremarks showing science to have been long in pos-

session .of - materials -amply sufficient to explain Dr. Ja-
In ‘Pogg. Ann, [3] 23, p. 417, H.

“Als das Gesetz der einfachen ‘chemischen Proportionen
aufgestellt und hinreichend durch Versuche bewiesen wor-
den war, ergab sich die Neutralitit zweier sich zersetzender
Salmuﬁosun_gen als eine ganz natiirliche Folge: des Ge-
setzes der bestimmten Verhiltnisse, in denen sich alle Kor-
per, also auch Siuren und Basen, mit einander verbinden. .

Aber das Gesetz, dass. durch Zersetzung zweier neu-
traler Salze nach ihrer -Auflosung in Wasser wiederum
zwei neutrale Salze entstehen, ist nicht richtig, wenigstehsi

nicht in der Allgemeinheit, wie es bisher ohne den "enno-

sten Widerspruch angenommen, worden ist.

*Es ist hemerkenswerth, dass die so ausserordentlich
vielenr Ausnahmen, die bei diesem Gresetze stattfinden, nicht
frither aufgefallen sind, obdmch mehrere derselben schon,seit
langer Zelt bekannt waren, Nur eine fast oinzeln stehende

« ! Berzelivs Jahresbericht, 17, p.. 138,
* Pogg. Ann. 83, p. 430, .°
8 Pogg. Ann, 37, p. 310. .
* K. Daunske Vid. Seclsk.-Skrift [5] 2, p.
5 Ann. Chim. Phys. [4] 30, p. 271.

54 (1850).



Ausnahme erregte vor lingerer Zeit ein allgemeines Auf-
sehen. .Als man fand, dass eine Auflosung von gewdhnlichem
phosphorsaurem Natron, welche fiir sich gerdthetes Lackmus-
papier bldut, mit einer Auflésung von salpetersaurem Silber-
oxyd, welche das Lackmuspapier unverindert lisst, versetzt,

einen Niederschlag von gelbem phosphorsaurem Silberoxyd A

und eine Flissigkeit glebt welche gebliutes L'xckmuspmplel
rothet, konnte diese Elschemung nitht frither geniigend er-
" klart werden, als'bis die interessanten Untersuchungen von
- Clarke, und die sinnreiche Deutun" deLselben durch Gra-
ham bekannt - -wurde. .

Aber vor veit lingerer Zeit schon hatte man Er-
scheinungen beobachtet, die eben so rithselhaft warep, als
- dér beschriebene Fall. Man hatte schon oft bemerkt, dass
aus der Auflosung einds neutralen kohlensauren Alkalis
durch Zersetzung ver mittelst einer ‘Auflosung eines neutralen
"Salzes von Magnesia, von Zjnkoxyd oder von einem andern
dhnlich zusammengesetzten Metalloxyd Kohlensauregas ent-
wickelt werde, besondels wenn die Fillung des kohlen-

sauren Oxyds in der Wiirme Geschleht und eine grossé Reihe

von Versuchen, die man besonders in neuerer Zeit ange-
stellt hat, hat ergeben, dass*die meisten der kohlensauren
unloslichen Salze, welche man durch Zersetzung neutraler
",'Sa.lz.auﬂb'sungen erhiilt, nicht die entsprechende Zusammen-
“setzung’ des kohlensduren Alkalis haben, das zu ihrer Er-
‘zeugung angewandt worden ist

" Kohlensiiure, aber obgleich die Untersuchungen oft von

-seln’ bewiihrten Chemikern angestellt worden sind, so hat
méan ihre Zusammensetzung sehr wenig iibereinstimmend .

- gefunden.” - . : :

H. Rose har ogsaa ved Forsgg, som han sammesteds
“beskriver, fundet; at varmt feldt basisk kulsur Maghnesia
indeholder mmdre Kulsyre, naar den efter Faldningen ko-
ges mnogen Tid, end naar den strax gjgres til Gjenstand
fox Analyse.

Det kan efter dette 1kke veere tnvlsomt at den . kul-

'sure Magnesia ved hgiere Temperaturer’ decomponexes og
antager meget forskjellige * Sammensatninger, eftersom " den
" koges kortere eller lmngere Tid. ~ Rigtignok er det ikke
nogensteds “ved de. tidligere Forsgg paavist, at man paa
denne Maade kan faa Magnesia fuldstendig befriet for
o Kulsyre, men man maa ogsaa -her tage Hensyn til,
man ved de  tidligere Forsgg visselig overalt har arbeldet
med temmelig store Mangder Bundfald, K der naturligvis

‘ikke. med samme Liethed som Smaaportioner vil kunne ér-'

holdes decomponerede
\ " Forat, paavise, at smaa-Mangder kulsur Magnesia ved
Kogning lader sig omvandle til fuldstendig rent Oxyd, gik
“jeg frem paa fplgende Maade.
udglgdet Soda afveiedes 0.422 Gr. og oplgstes i 100 CC.
kulsyrefrit destilleret Vand, ligeledes - tilberedtes en 13 ¢/
" indeholdende Oplgsning af almmdelw ren svovlsur Mag-
nesia; ‘som i Forveien ved

var befriet for alle Forurensninger. En Blanding af 15 CCy

af Sodaoplgsningen ‘med 50 CC. af _Bittel'saltoplﬂsningen‘
fortyndet med noget over 1/, Litre* friskt udkogt endnu

varmt Vand kogtes i en kolsyrefri Luftstrgm’i Classens

. - Sie enthalten weniger

at.

Af iuldstzx,ndlg ren, friskt

gjentagne Omkrystallisationer
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Ausnahme erregte vor lingerer Zeit ein allgemeines Auf-
Als man fand, dass eine Auflésung von gew‘dhuljchém
phosphorsaurem Natron; welche fiir. sich geréthetes Lackmus-
papier bldut, mit einer Auflésung von salpetersaulem Silber-
oxyd, welche das Lackmuspapier unverindert “lisst, versetzt,
einen Niederschlag von gelbem phosphorsaurem Silberoxyd
und eine Fliissigkeit giebt, welche gebliutes Lackmuspapier
riothet, konnte diese Erscheinung nicht frither’ geniigend er-
klirt werden, als bis die .interessanten Untersuchungeh von

. Clarke\ und die $lllllI‘€lClle Deutung derselben durch Glil-t

ham bekannt wurde. .
Aber vor weit langereL 7 eit schon hatte man E1-
scheinungen beobachtet, die eben so rithselhaft waren, uls
der beschriebene Fall. Man hatte schon oft bemarkt, dass
aus  der Auflosing 'eines neutralen kohlensauren Alkalis

‘durch Zersetzung vermittelst einér Auflosung eines neutralen

Salzes von Magnesia, von Zinkoxyd oder ‘von .einem andern
ghnlich 7usammengesetzteu Metalloxyd Koblensiuregas ent-
wickelt werde, besonders wenn die Fiillung des kohlen-
sauren Oxyds in der Wirme geschieht, und eine grosse Reihe
von Versuchen, die man besonders in neuerer Zeit ange-
stellt hat, hat ergeben, dass die meisten der kohlensauren
unloslichen Salze, welche man durch Zersetzung - neutraler

- Salzauflosungen erhilt, nicht die entsprechende Zusammen-

setzung des kohlensauren Alkalis haben, das zu ihrer Er-
zeugung angewandt worden ist. Sie enthalten weniger
Kohlensiure, aber obgleich die - Untersuchungen oft von
sehr bewiihrten Chemikern angestellt worden sind, so hat

man ihre Zusammensetzung sehr wenig iibereinstimménd

:

gefunden
Moreover, H. Rose also found, b) experlments “whick

he has described in the same paper, that basic carbonate

of magnesia, precipitatéd warm, contains less carbonic acid

- when boiled for some time aftér precipitation than .when

at once subjected to analysis.

From what has been stated above, carbonate of 111:1"-'~
nesia is evidently decomposed at'a high temperature, and
enterseinto a variety of very different combinations aocord-.
ing to the duraton-of the boiling-process. True, none
of the earlier expériments have shown that all the car-

- bonic acid present’in magnesia can be expelled by this

method; but those experiments were conductéd, we must
1emembe1 with a compayatively large amount of precipitate,

which necessarily proves less. easy to decompose- ‘than do
small quantities.

.

In order to show that small quantities of ‘carbonate

. of magnesia may be transformed by boiliug into pure oxide,.
T went to work as follows.

In 100« of distilled water
free, from carbonic' acid were. dissolved 0.422¢" of freshly
heated carbonate of soda; a solution was likewise prepared.
containing 13 per cent of ordinary sulphate of magnesia,

" which by repeated crystallization had been previously freed

from all impurities. A mixture consisting of 15¢ of the
solution of soda and 50% of a solution of Epsom salfs '
diluted with a little ‘more than !/; of a litte of f1esh]y
\\atu, still . warm, was boiled in Classen’s ap-



idet denne ferst indtreder

© Apparat i omkring 2 Timer, idet den undvigende Kulsyre

som for opfangedes og bestemtes ved titreret Barytvand.

. I den anvendte Mmngde Sodaoplgsning var indeholdt 63.3

Mgr. Soda svarende til 26.3 Mgr. Kulsyre, medens der
ved to Experimenter paa denne. Maade fandtes. uddrevet
den ene Gang 26.8 og den anden 27.7 Mgr. Ved For-
spgets Gjentagelse med-en lidt stprre Qvantitet paany ind-

veiet Soda fandtes uddrevet 34.1 Mgr., Kulsyre istedetfor .

beregnet 33.2. Under Kggnmgen var Oplgsningen 1 Be-
gyndelsen fuldstzendig klar, hvorpaa der efter circa Yy Ti-
mes Forlgb begyndte at fremkomme* et Bundfald af Mag-
nesia, hvori der trods al .anvendt Mgie ikke lykkedes mig
at paavise det mindste Spor,af Kulsyre. . Den basisk kul-
sure Magnesia er nemlig ifgjge H. Rose og Flere ikke
ubetydelig oplﬂseiig saavel i Vand som i forskjellige Salte,

- saaledes at der af smaa Mewngder intet Bundfald fremkom-

mer, og det er derfor ikke paafaldende, at Oxydet ved saa
fortyndede Oplgsninger, som her ere anvendte, ikke udfeldes,
forend det ved Kogningen er befriet for sin. Kulsyre.:

. * Koges Sgvand under Concentration, kan man meget
let komme til at overse’ demnne Udskillelse af Magnosia,
efter nogen Tids Forlgb, saa-
ledes at man kan antage Blakningen fremkommen ved, Ud-
feldning af Gips i den concentrerede Vatdske. Udskillelsen

vil ogsad, naar Inddampmntren foregaar i aabent Kar, for-

sinkes betydehgt, idet Kulsyrens Undvigen f01egaa1 ‘meget
langsommere i en kulsymholdlg Atmosphmre end i en kul-

i

syrefri Luftstmm og det kan derfor ikke forundre, at

- denne Udfxeldning af Magnesia af kogende Sﬂvand saavidt

mig bekjendt, ikke tidligere er observeret, naar undtages, at
Uswho1 1 det tgrrede Residum har paavist 'fri Magnesia.
Delsom man imidlertid koger bmand uden Concentration
i en kulsyrefri Atmosphare med omvendt Kjgler, saaledes

"som det let kan ske.ved Classens Apparat, fremtreder

Phenomenet meget tydehvt paa samme Maade som ved
Kogning -af en-Blanding af Soda og Bittersalt, idet der
ofter circa !/, Times Kogning; begynder at.udskille sig et
Bundfald bestaaende. af ren kulsyre- og kalkfri Magnesia
ved Siden af et lidet Spor af Klselsyle hidrgrende fra det
benyttede (xlaskcn Om man samtidig opfanger og.bestem-

-

mer den undv1gende Kulsyre, viser det sig, at den' Villig- .

hed, hvormed Kulsyren undviger, ‘ikke -saameget -afhenger

. af* Concentrationsgraden som af ‘Varigheden af det Tids-

" rum, hvori Kogpingen fortsettes, da ogsaa paa denne Maade

circa 2 Timers Kogmng striekker til for at skaffo- en fuld-
steendig kulsyrefu Vzeds‘ke : ,

.Det vil fc;rhaabéntlig hermed .kunne ansees fuldsten- -
dig godtgjort, at Spvandets Evne til ved Kogning at decom-

"' Journ. fiir pract. Chem, 46 — 100.
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paratus for 2 hours’exposed.to a current of air free from
carbonic acid, the carbonic acid driven off being colleétéd
and- determmed as before by titrated baryta water. = The
portion of the ‘solution of carbonate of soda employed
contained 63.379r of that substance, vepresenting 26.3mr
carbonic acid; and two experiments performed by this
method gave respectively 26.8mor and 27.779" as the amount
of the latter driven off.” On repeating the expmiment
with a somewhat larger quantltv .of carbonate -of soda,
calefully weighed, 34.1mm were found to have béen liber-
ated, whereas the exact proportion would have been 33.2707,
Dul‘m" the .process of boiling, the “fluid at first continued
perﬁectly clear; but after the lapse of about half an hour
magnesia began to be precipitated, in which - with the
most delicate tests T failed fo' detect the smallest trace
of carbonic acid. * According to H. Rose a.nd other authors
basic carbonate "of magnesia is  to a considerable extent
soluble alike in, water and in solutions "of - divers -salts,
so that small quantities give no precipitate; and hence
it is not surprising that with a solution so diluted as that
"made use of for these experiments, the .oxide should not

,I have. been plecqntmt(,d 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 mnot take place till after the lapse of some.time,
and the turbidness of the concentmted fluid might there-
fore be ascribed to the deposit of gypsum. When the
ivater_, too, is evaporated in an open dish, the precipitation
will be considerably retarded, since the' carbonic acid es-

° LS . .
" capes much more slowly in an atmosphere ‘containing car-

- a mixture of soda and Epsom salts

bonic acid - than in a current of air from which all car-
Bonic ‘acid has béen expelled; and this .accounts for the
precipitation of magnesia in boiled sea-water, so far as
I am aware, not having béen previously observed,’ except
at least by Usiglio,! who detected the presence of freo
magnesia in the dried residue: When, however, sea-water
is boiled . without' being concentrated in an atmosphere
free from carbonic acid, -and with the cooler inverted, which

it easily may be with Classen’s apparatus, the phenomenon

appears with great ‘distinetness, as is the case on- boiling
“for after about half
an howr’s boiling a precipitate begms to form, ' consisting-
of pure magnesia, with no admixture of lime and carbonic
acid and a trace only ‘of silicic acid, the latter arlsu;g
from the glass vessel employed. in the operation.. If the
carbonic acid be simultaneously collbcted and detérmined, .

" the readiness with which it escapes is found to depend

not, so much .on the.degree of concentration as on the .
+diration of the boilin"-plocess . about 2 hours proving.

i« amply sufficient to: obtain a ﬁuxd ﬁee from the smallest
" trace of carbonic acid.

From what.has been stated, there is, we think, con-

i ‘clusive proof, that the property possessed by sea-water of

! Journ. fiir pract Chem. 46, p. 10G.
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ponere neutrale Carbonater maa blive at tilskrive gradvise
Omsztninger mellem de i Sgvandet existerende kulsure
Salte "og Magnesiaforbindelserne, og de "af. Dr. Jacobsen
hos Sgvandet iagttaghe Egenskaber maa derfor ogsaa i
‘mere eller mindre Grad tilligge alle andre maﬂnesmholdlge
Mineralvande, eller naar man legger .Roses O\enclterede
Udtalelser til Grund, alle Saltoplgsninger, forsnavidt -de
foruden .Alkalier og Toidalkahel tillige indeholder oplase-
lige Salte af nogen af desvagere Baser, som med Kulsylen
danner ubestandlhge Forbindelser. - Denne Omstendighed
vil saaledes uden videre stemple saa godt som alle de til
Bestemmelse af Forholdet mellem den frie og bundne Kul-
syre i Mineralvande anvendte talrige Methoder som mere
og mindre upaalidelige ligeoverfor ma"nesiaholdige Mine-
ralvande, idet man ved dent til Bestemmelse af neutral-

bunden Kuls)re enten anvender Residuet' fra Inddampning -

eller paa anden Maade benytter sig af Kogning, hvor den
efter det forhen udviklede.vil vaere utilladelig.

" Det vil sluttelig .ikke vere paa urette Sted kmtehg
at bergre de Svnsmaadel, som fra @ldre Tider har veeret
gjort _]zeldendc, hvad angaar de i Sgvandet indeholdte
“Carbonater.

* Efter "de Fremgangsmaader, hvorved disse af aldre
Forfattere ere bestemte, kunde de naturligvis kun -erholdes

udskilte i F01m af kulsur Kalk eller, som af enkelte ogsaa |

fundet, lidt. kulsu1 Magnesia, men deraf fglger ingenlunde,
at de med Ngdvendighed - oprindelig skilde forekommet i
Spvandet under denne Form, ja dette er saa langt fra
mkkert, at jeg meget mere skulde viere tilbgielig til at.tro,
at’'saa ikke er Tllfaelde ‘Koger man nemlig Sgvand i det
af Dr. . Jacobsen beskrevne Luftudkovmn&sappamt undviger
‘der, som allerede for bemarket, meget smaa Qvantiteter
Kulsyre, idet man kan fortsette Kogningen med vexlende
Afkjgling en hel Time uden at faa uddrevet mere end en
Brekdéls af Milligram pr. Litre. Kogepunctet vil her i
Begyndelsen ligge meget lavt, men stiger, efterhaanden som
den- undugende Luft og den dannede Vanddamp f01ﬂ"e1
Trykket meget hurtigt, saaledes at jeg allerede under den
forste -Halvdel af Operationen har observeret en Tempelar
ratur af 89¢ C. N'la1 saaledes de i Sgvandet indeholdte

sure Cznbona.tel vise en’ sag, haardnakket Modstand mod -
Decomposition, at de i en hel Time skulde saa godt som

aldeles uden Virkning kunne udswttes for en Temperatur
af omkring ‘90° C., da synes.mig denne Egenskab at passe
noget bedre paa Slllt kulsurt Natron end paa sur kulsur

halk ‘og det vilde desuden falde \anskeh"t at forklare,

Sav andcts ty dehge alkaliske Reaction, medmindré man kunde

antage, at Carbonaterne i det Mindste for en ikke ringe

Del bestod af Alkalisalte.

Med Hensyn paa Q\an’clteten af de i Sgvandet fore- .

kommende kulsure Salte, da stemme de derover existerende

Opgaver meget daarh“t overens, de lyde i Regelen paa

Spor undertiden endog paa Intet, medens der af enkelte

igjen er.opfart forholdsvis store Meengder.

Saaledes finder

.

soluble salts of some one of the weaker
along with carbonic acid form inconstant combmatlons

‘the bicarbonates in sea-water,

decompositig. when boiled neutral carbonates, arises from
the slow reciprocal action of the carbonates and salts of
magnesia it contains, and the properties observed by Dr.
Jacobsen in sea-water must therefore to a greater or less
extent distinguish all mineral waters containing* magnesia
compounds, or, according to Rose, in his statements quoted
above, all solutions of salts, provided they contain, exclusive
of sodlum potassium, llme, barium, and strontium, also
bases,. which

Hence,- this circumstance clearly shows, that -of the nu-
merous methods devised. for determining, in mineral waters,
the relative proportion of free carbonic acid and that
present in carbonates mnearly all are, when magnesia "is
present, . unreliable, since for the deter:n.ination ~of the

carbonic acid present in-carbonates, either the residue from

evaporation or some other rYesult of boiling is had recourse

to, which has been shown to be inadmissible.

Fipally, it will Bot be qut of place to notice the views
originally entertained with u,gald to the carbonates present
in sea-water.

By the plocess '1c001dmfr to which the-earlier chem-

' ists determined these compounds, they could of course*ob-

tain “them’ only  in the form of carbonate of lime, or, as
found by some observers, along with a little®carbonate of
magnesia; but from this it does not by any means follow
that the) -necessarily occur in "that form in sea-water; nay,
I am. myself inclined to believe -that sueh is not the case.
On boiling sea-water in the apparatus described by Dr.-

- Jacobsen,. very small quantities only of carbonic acid are

found to escape; the fluid may be altelnately boiled and

‘cooled for an ‘hour.together-without liberating more than

a fraction- of a milligramme per litre. The boiling-point
with this method will at first be very low, but,on the

- pressure being- mcreased by the éscape of the air and the

formation of steam, 1ap1dl) rise; even in the first half of.

. the operation I have -observed  a tempelatule of 89° C.

The: vigorous resistance to decomposition-thys exhibited by
which admits of their being
exposed almost. without effect for an hour together to a
temperature of nearly 90° C., would rather seem to indi-
cate bicarbonate of soda than bicarbonate of lime; and
besides, the decidedalkaline reaction of sea-water \\ou]d be -

.difficult- to explain unless by assuming the caxbonates —

or a comsiderable portion of them at least — to consist of
carbonate of soda and 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 have detected traces
only or none whatever, whereas some allege to have found
comparatively large quantltles as will be seen ﬁom the
following Table.
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von Bibra! Intet, ‘
Robinet og Lefort? i det rpde Hav Spor,
Pisani® ved Bujuk-Déreé i Bospotus 0.1569 Gr. p1 Litre,
C. Knausst 0.011 Gr. pr. Litve,
Thorpe og Morton® i det irske Hav 0.04754 i 1000 Dele
Vand, ,
Dr. Jacobsen i Nordssen 0.018—0.028 G1 pr. Litre,
Vierthaler® i Adriaterhavet 0.315 Gur. pr. Litre,
F. Wibel? i det joniske Hav Intet
og Buchanan® i de sydlige Ha\'e enten Intet ellex 0g meget
smaa Mengder, :
Saa’ store Forskjelligheder vilde natu1hg\ 1S veere meget
paafaldende, i Fald man kunde anse Resultaterne af diSse
-Observationer for aldeles correcte, hvad der imidlertid: ikke

er muligt, da alle uden Undtagelse ere udfgrte efter Me-

thoder, som kun for aldeles specielle Sammensztninger af
Havvandet kunde fore til nogenlunde rigtige Resultater.
Ved de tidligere 1 denne Afhandling beskrevne For-

sgg er det godtgjort, at Sgvandet (under enhver Omstendig- .

hed det af Forfatteren undersggte) ved Kogning i kulsyre-
fri Lauft taber al neutralbunden Kulsyire, og det maa end-
videre ved de af v. Bibra og Buchanan udfgrte Observa-
vationer ansees fuldt bevist, at almindeligt Oceanvand ved
Inddampning til Tgrhed selv i en kulsyreholdig Atmospheere
_undertiden kan give et fuldsteendig kulsyrefrit Residuum,
medens det kanske ligesaa ofte ikke vil veere Tilfelde, idet
der ofte af Buchanan og altid af Jacobsen er fundet Car-
bonater. i Residuet. Hvor den neutralbundne Kulsyre un-
der .Inddampningen bortdrives, vil der til Gjengjeld altid
udfeeldes den seqvivalente Mewmngde Magnesia, som, naar
Residuet henstaar 1 kulsyreholdig Luft for Bestemmelsen,
vil kunne gjenoptage en Del Kulsyre, og det er derfor let
- forklarligt, at man ved Anvendelse af Inddampning vil
kunne erholde meget forskjellige Resultater selv i Spvand
‘af fuldstendig identisk Sammenseatning.

En til Bestemmelse af Carbonaterne hyppig anvendt
Methode er den, hvorefter Sgvandet koges i ca. 1 Time
under stadig Fornyelse af det fordunstede . Vand, hvorefter
det udskilte Bundfald frafiltreres og veies, saaledes som
Vierthaler og flere har gjort, medens T. E. Thorpe og
E. H. Morton af den i Sgvandet oprindelig indeholdte
-Kalkmengde og den i Vadsken efter *Frafiltration af det
ved Kogningen udskilte Bundfald tilbageveerende beregner
den kuisure Kalks Maengde,

1 Ann. Chem. Pharm. 77 — 90,

¢ Compt. rend. 62 — 4306.

., . % Compt. rend. 41 — 032,

4 Petersb. Acad. Bull. 2 — 203 (1860).
® Ann. Chem. Pharm. 158 — 122/

8 Wien. Acad. Ber. (2] — 56 — 479.
" Ber. Berk chem. Ges. 6 — 184,

& Proc. Roy. Soc. 24 — G04.

Den norske Nordhavsexpedition. Tornoe: Chemi.

Von Bibra:! none.

Robinet and Lefort,? in the Red Sea: traces.

Pisani,® near Bujuk-Déré in the Bosporus: 0.1569¢" per litre.

C. Knauss:¢ 0.01197 per litre.

Thorpe and Morton,® in the Irish Sea: 0.04754 in 1000

~ parts of water. ,

Dr. Jacobsen, in the North Sea: 0.018—0.028¢" per litre.

Vierthaler,® in the Adriatic Sea: 0.315#" per li’dre_.

F. Wibel,” in the Ionian Sea: none.

Buchanan® in the Southern Seas: none at all or traces
only. :
Differences so considerable would indeed be extraor-

dinary, assuming the vesults of the observations to be
quite correct; this, however, is simply impossible, -since
they were all without exception obtained by methods none
of which, save for sea-water of a particular composition,
can lead to results even approximately reliable.

By thé experiments previously described in this Me-
moir, it has Leen shown that sea-water — at least that
examined by the author — can, by boiling in an atmosphere
free from carbonic acid, be made to part with gll of its
carbonic acid that is present in carbonates; and moreover,
the observations of v. Bibra and Buchanan have furnished
conclusive proof, that ordinary ocean-water when evaporated
to dryness even in a atmosphere containing carbonic acid,
sometimes pives a residue in ‘which no trace of carbonic
acid can be detected, but the reverse will, perhaps, no
less frequently prove-to be the case, seeing that Buchanan
has often, and Jacobsen always, found carbonates present
in the residue. When the neutral carbonates are decom-
posed during the process of evaporation, an equivalent pro-
portion of magnesia will invariably be precipitated, which,
on the residue being allowed to stand over previous to
determination in an atmosphere containing carbonic acid,
may possibly absorb some carbonic acid; and hence, when
recourse is had to evaporation, very different results may
obviously be obtained even with water identical in com-
position. .

A method frequently adopted .for detelmunn" the
proportion of carbonates, is to boil the sea-water for about
an hour, while steadily adding freshwater in place of that
evaporated, after which the precipitate is filtered off and
weighed, as done by Vierthaler and others; T. ¥. Thorpe
and E. H. Morton calculate the proportion of-carbonate
of lime by comparing the amount of lime originally present
in the water with that contained in the fluid after filtering
off the precipitate. '

¢ Amn, Chem. Pharm. 77, p. 90.

? Comp. rend. 62, p. 436,

$ Comp. rend. 41, p. H32

4 Petersb. Acad. Bull, 2, p. 203 (1860).
5 Ann, Chem. Pharm. 108, p. 122

¢ Wien. Acad. Ber. (2] 56, p. 479.

* Ber. Berl. chem. Ges. 6, p. 184,

8

Proc. Roy. Soe. 24, p. 604.



Det er af samme Grund som ovenfor klart, at denne
Fremgangsmaade for almindeligt Oceanvands Vedkommende
vil fore til aldeles verdilose Resultater, uden at det dog
med Sikkerhed kan paastaaes, at dette i samme Udstrak-
ning skulde vere Tilfelde for det af Vierthaler undersggte
Vand, som har en fra almindeligt Sgvand meget forskjellig
Sammenswetning.  Efter de talrige og veerdifulde Analyser

af Sgvand, som vi skylde Professor Forchhammer, indehol-

der Vandet i de store Verdenshave uden synderlig store
Variationer i de enkelte Bestanddeles indbyrdes Forhold

gjennemsnitlig

‘Chlor + Brom . 1.895 ¢/,
Svovlsyre (S0s) 0.225 -
Magnesia 0.210 -
Kalk . . 0.056 -
medens Vierthaler i Aduatelhavet hal fundet

"Chlor 4 Brom . . 2.264 9/,
Svovlsyre . 0.262 -
Magnesia 0.237 -
Kalk . 0.371 -

Denne ufozboldsmaessxg stoze Fomgelse af Kalkmeaeng-
den uden tilsvarende Forpgelse af Svovlsyremangden vil
bidrage til, at-det af Vierthaler undersggte Vand vil have
en meget stgrre Tilbgielighed til ved Kogning at udskille
kulsur Kalk, hvad der i ikke ringe Grad kan twenkes at
forrykke de a]mmdehge Phenomener.

Hvad angaar de af Thorpe og Morton udfgrte Obser-
vationer, da er‘®der i en Henseende en wvisentlig Forskjel
"mellem de af disse Forfattere og de af mig erholdte Re-
sultater. Jeg havde, allerede far jeg blev opmerksom paa
den af dem offentliggjorte Afhandling, lagt Merke til, at
der af Sgvand ved Kogning i en kulsyrefri Luftstregm i
Classens Apparat udfeldtes et Bundfald af Magnesia, inde-
holdende lidt fra Glasset hidrgrende Kiselsyre, men jeg
havde aldrig deri kunnet paavise hverken Kulsyre eller Kalk
og det, uanseet om Kogningen afbredes paa et tidligere
eller senere Stadium, hvadenten den neutralbundne Kulsyre
var helt eller kun delvis bortdrevet. Rigtignok anforer
Thorpe og Morton intetsteds udtrykkelig, at de have under-
spgt det udskilte Bundfald paa Kalk, men det {remgaar
indirecte med stor Bestemthed, af hvad der forresten er
bemarket, at saa maa have veret Tilfwlde,

At Vierthaler kunde faa udfweldt kulsur Kalk af et
saa. abnormt sammensat Sgvand som det i Adriaterhavet
flydende, kunde ikke vekke Forundring, men at det samme
fandtes at veere Tilfelde med Vandet i det irske Hav, som
ved livlige Strgmme stadig optager friske Vandmaengder fra
det store Verdenshav, og som i sin Sammensxtning viser
sig saa analogt det af den norske. Nordhavsexpedition un-
derspgte, forekom mig meget paafaldende. Jeg har derfor
gjentaget Thorpe og Mortons Forsgg aldeles uforandrede
paa flere af de fra den norske Expedition hjembragte Vand-
praver, men erholdt altid det samme Resultat, at det i det
udskilte Bundfald trods al anvendt Mgie ikke lykkedes at
paavise Spor hverken af Kulsyre eller Kalk, - Af det for-
hen Udviklede vil det fremgaa, at man af de «xldre Angi-
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-difference between their results and mine.

For the same reason, as explained above, the said
process with ordinary ocean-water will give results absolutely
worthless; this cannot however be affirmed with certainty of
Vierthaler’s observations, the water he examined having been
very different in composition from ordinary sea-water. Ac-
cording to the numerous and valuable analyses of sea-water
for wiich we are indebted to Professor Forchhammer, the
water of the great oceans, the componen;q parts. of which
vary but little in their relative proportion, is generally .
found to contain —

Chlorine 4~ Bromine .

1.895 per cent.

Sulphuric Acid (SO_;) 0225 - —

" Magnesia 0.210 - —
Lime . 0.056 .- —

whereas the wate1 of the Adua.tlc Sea, according to Vm-
thaler’s observations, contains —

Chlorine - Bromine. 2,264 per cent.

Sulphuric Acid 0262 - —
Magnesia 0237 - —
Lime . 0371 - —

This dlspropmtlonatel) lzu"c amount of lime without
a corresponding increase in the amount of sulphuric acid
will give the water examined by Vierthaler a tendency,
when boiled, to precipitate carbonate of lime, which must
to a considerable extent lmve a disturbing influence on the
phenomena, ‘

With regard to the series of obsenatlons instituted
by Thorpe and .Morton, there is, in one respect, an essential
Previous to my
reading their Memoir, 1 had become aware of the fact, 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, derived
from the glass; but I have never succeeded in detecting
therein the presence of carbonic acid or lime: the result
is precisely the same whether the boiling be interrupted
at an early or a late stage of the process, or whether all
or part only of the carbonates be decomposed. True,
Thorpe and Morton nowhere "distinctly state their having
examined the precipitate for lime; but from what is ob-
served in other respects, this must obviously have been
the case,

That Vierthaler should have succeeded in precipitat-
ing carbonate of lime from water so exceptionally composed
as is that of the Adriatic Sea, cannot surprise us; but

-that the same result should have been obtaindd with water

from the Irish Sea, which by reason of rapid currents is
continually receiving a large influx of water {rom the
Atlantic Ocean, and which in it§ composition exhibits so
great an analogy with that examined on the Norwegian
North-Atlantic Expedition, does, to me, indeed appear
strange. I have. therefore repeated the experiments insti- .
tuted by Thorpe and Morton, adopting their method with-
out the slightest modification; but the results obtained were
invariably the same: even with the most delieate tests I.
failed to detect the smallest traces of carbonic acid or



velser Intet med Bestemthed kan slutte om Carbonaternes
Mengde i de store Verdenshave. - Det synes dog, som om
de af Buchanan udfgrte Bestemmelser af Kulsyren i At-
lanterhavet, (hvorved han inddamper efter forudgaaende Til-
setning af Chlorbarium og tilslut med stwrk Saltsyre for-
gjeves har bestrebt sig for at paavise Kulsyre i Residuet),
med Sikkerhed skulde fastswtte en gvre Grendse for den
tilstedeveerende Carbonatmengde, men dette er i Virkelig-

heden ikke Tilfelde.

Som bekjendt beskytter uoplgselige Sulfater Carbona-
ter mod Decomposition endog, naar til Uddrivelse af Kul-
syren anvendes saa radicale Midler som concentreret Svovl-
syre, saaledes at man endog af den Grund har fundet det
forngdent at modificere den af Fresenius og Will angivne
Methode til Bestemmelse af Kulsyren i neutrale Carbonater.?
De af Buchanan forctagne Undersggelser efter Kulsyre i
- Residuet kan derfor ikke betragtes som Bevis for, at den

ikke skulde have varet tilstede, og det fremgaar ogsaa .

tydeligt af hans egne Udtalelser, at han selv har varet af
samme Mening. :

Forat fan Rede paa, hvorvidt en ved Kogning bevir-
ket Decomposition” af de i Sgvandet indeholdte neutrale
Carbonater foregaar i stgrre Udstrakning ogsaa, naar der
1 Veedsken findes uoplgselige Sulfater, har jeg udfsrt nogle
Forsgg efter den af Buchanan foreslaaede Fremgangsmaade.
Af nogle Vandprever, som, udersggte efter den af mig be-
nyttede Methode, viste sig at indcholde en Sum af surt-
‘og neutralbunden Kulsyre af 96 Mgr. pr. Litre og der-
over, erholdtes ved Inddampning til Terhed cfter Tilsat
ning af Chlorbarium uddrevet kun henimod 50 Mgr,,
ved en enkelt Undtagelse erholdtes engang over 50 Mgr.
pr. Litre. Det vil sige, den uddrevne Kulsyremengde var
ikke synderlig hgiere ‘'epd den af Buchanan for Vandet i
Aqvatoregnene angivne og belgb sig til kun faa Mgr. over,
hvad den surtbundne XKulsyre efter paalidelige Observa-
tioner skulde belgbe sig til, de endnu i Residuet tilbage-
veerende Carbonater lykkedes det heller ikke mig at paavise.

Spergsmaalet om Carbonaternes Mengde i de sydlige
Have maa derfor.endnu betragtes som aabent.

Forhaabentlig resterer endnu en Del af de fra Chal-
lengerexpeditionens Togter hjembragte Vandprever, og man
vil 1 saa Fald ved Undersggelse af disse kunne give Bi-
drag til Besvarelsen af disse Spgrgsmaal.

Efterat Ovenstaaende var nedskrevet paa Norsk, men
férend dot endnu var oversat paa Tysk, ankom hertil 2det
og 3die Hefte for 1879 af Fresenius’ Zeitschrift fiir anal.

Chem., hvori E. Bohlig offentliggjer en Afhandling,® hvoraf

det sees, at han ved Arbeide med naturlige Mineralvande.
har observeret Omswmtninger mellem kulsur Kalk og svovl-

! Fresenius, Qvant. Analyse, fte Aufl. 364 Db,
* Fresenius’' Zeitschrift, 18 — 195,

|
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of lime. Krom what has been already explained, it is ob-
vious that nothing definite can. be inferred from earlier
statements respecting the proportion of carbonates in the
water of the great oceans. The carbonic acid determina-
tions performed by Buchanan with water from the Atlantic
Ocean (he had recourse to evapordtion, adding first chloride
of barium, and then attempting, unsuccessfully, to detect
carbonic acid in the residug by means of strong Lydro-
chloric acid) would appear to fix a limit for the maximum

" amount of carbonates contained in sea-water; but such is

not really the case.

“+" The presence of insoluble sulphates serving, as is
known, to protect carbonates against decomposition, even
when concentrated sulphuric acid is made use of to expel
the carbonic acid, it was necessary for this ‘reason alone
to modify the process devised by Fresenius and- Will for
determining carbonic acid i neutral carbonates.! Hence.
the experiments performed by Buchanan with a view to
detect carbonic acid in the residue; cannot be regarded as
affording conclusive proof of its absence; indeed, he himself,
as appears from his statements, is clearly of the same 6pinion.

In order to ascertain whether the decomposition by
boiling of the neutral carbonates in sea-water also took
place to a considerable extent when insoluble sulphates’
were present in that fluid, I made a few experiments by
Buchanan’s process, From several samples of sea-water
which, examined by the method 1 adopted, were found to
contain 96™" of "carbonic acid per litre, I succeeded, by
evaporation to dryness, dfter adding a solution of chloride
of barium, in liberating about 50 only, with a solitary
exception, when the amount exceeded HGr per litre. The
proportion of carbonic acid expelled was accordingly not
much greater than that determined by Buchanan in water
from the Equatorial Seas, and but a few millegrammes in
excess of what the carbonic acid forming. bicarbonates, ac-
cording to trustworthy observations, should have been; of
the carbonates siid to be still present in the vesidue, I
failed to detect any trace. . :

The amount of the carbonates contained in the water
of the Southern Scas must, therefore, be still regarded as
an open question.

It is to be hoped, that some of the samples of water
collected on the ‘Challenger’ Expedition still remain, in
which case their examination will serve to throw further
light on the subject. )

- After this Memoir had been written in Norwegian,
but previous to its translation into German, the 2nd and
3rd Parts of Iresenius' Zeitschrift fiix anal. Chemie for
1879 came to hand, in which E. Bohlig has published a
paper? on transformations, observed by him in mineral
waters, resulting from . the reciprocal action of carbonate of

! Fresenius, Qvant. Analyse, dte Aufl. 3G4, bb.
2 Fresenius' Zeitschrift, 18, p. 105,



sur Magnesia, som fuldstendig svare til, hvad jeg efter de
foran beskrevne Observationer bar fundet for Sgvands Ved-
kommende. Disse Omsztninger kunne saaledes, idet de
ere iagttagne af to af hinanden uafheaengigt arbeidende Che-
mikere, uden videre Begrundelse antages fuldstendig factiske.

Det vil af dette Bohligs Arbeide sees; at han allerede
Sommeren 1878 over det samme Thema har publiceret en
Afhandling,! som jeg ikke tidligere har veret opmearksom
paa. Den vilde dog ikke havt nogen veesentlig Indflydelse
paa mine Undersggelser, saasom de vigtigste af de Obser-
vationer, der har.fsrt mig frem til de samme Resultater,
som Bohlig farst har beskrevet, allerede vAré udferte 3—¢
Maaneder, fgrend hans forste Afhandling forelaa trykket.

! Fresenius' Zeitschrift, 17 — 301.
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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
chemists working independently of -each other, may with-
out further proof be accepted as facts.

From the said paper, it appears that Bohlig pub-
lished a treatise on the same subject in the summer of
1878,' to which my attention had not previously been
directed. It would not, however, have- materially in-
fluenced my experiments, the most important of the obser-
vations that led me to the results which Bohlig was the
first to describe, having been instituted 3 or 4 months
before his first treatise had left the press.

' Fresenius® Zeitschrift, 17, p. 301.




L Om Saltholdigheden af Vandet

i det norske Nordhav.

Hvor det gjxelder at tilveiebringe Oplysninger om Varia--

tionernc.af Saltmangderne i Havvandet, kan man til
sine Saltbestemmelser benytte flere forskjellige Methoder,
som hver iser tidligere har fundet udstrakt Anvendelse.
Den nermest liggende af disse bestaar i Vandets Afdamp-
ning og derpaa fglgende Torring og Veining af de som
Residuum tilbageblivende Salte, en Fremgangsmaade, som

rigtignok directe forer til Maalet, men som til Gjengjeld

ogsaa fordrer temmeliz meget Arbeide. Som mere indi-
recte men ogsaa ulige mindre besveerlige Methoder kan

ogsaa anvéndes Bestemmelse af Havvandets Chlormaengde?!

eller Egenviegt, hvoraf man gjennem passende bestemte
Coefficienter kan beregne den samlede Saltmengde, forud-
sat, at man kan antage et constant indbyrdes Forhold
mellem de 1 Sgvandet indeholdte faste Bestanddele. Den
forste af disse Methoder medfgrer foruden Besveaerligheder
ved Udfgrelsen ogsaa den Ulempe, at den ikke lader sig
anvende ombord paa et Fartgi i aaben Sg, hvor Skibets
Bevegelser forbyder Brugen af Veegt, medens Egenveaegts-
bestemmelser ved Hjelp af Arazometre og ‘volumetriske Chlor-
bestemmelser meget letvindt og med temmelig stor Ngiag-
tighed kan udfgres ombord selv i temmelig uroligt Veir.

Hvor man derfor ikke tror sig sikker paa at kunne
opbavare Vandprgverne i lengere Tidsrum uden derved at
risikere, at de undergaa Forandringer, som kunde ytre en
“skadelig Indflydelse paa Resultaterne af de erholdte Salt-
Vestemmelser og, hvor man som Fglge deraf maa legge
Hovedvargten paa en hurtig Undersggelse af Vandprgverne
i frisk Tilstand, bliver man saaledes udelukkende henvist
til Brugen af Chlorbestemmelser cller Egenvagtsbestemmel-
ser som Maal for den samlede Saltgehalt.

Paa det forste af den norske Expeditions Togter blev
* af Svendsen, hvem de chemiske Qbservationer dengang vare

t Saavel her som overalt sencre forstaaes ved Chlormangde den
samlede Chlor- og Brommiengde. '

I[IL. On the Amount of Salt

in the Water of the Norwegian Sea.

hen seeking to investigate the degree in which the

proportion of salt varies in sea-water, choice may be
made for performing the salt-determinations between several
methods, each of which has in turn been extensively
adopted. The most simple process, is first to evaporate the
water, and then dry and weigh the salts left in the residue,
a mode of operation which, though leading direct to the
desired result, involves considerable labour. Two other
methods, not so direct, but far'less tedious, consist in
determining either the specific gravity of the water or the

-amount of chlorine?! it contains, from which, by means of

proper coefficients, the total amount of salt may be com-
puted, provided always that a constant proportion can be
assumed to exist between the solid constituents of sea-water.
The first process is attended, irrespective of the trouble-
some mode of operation,, with another drawback, viz, the
impractibility of adopting it on board ship in the open
sea, where the motion of the vessel altogether precludes the
use of the balance, whereas both specific gravity determinations,
with the hydrometer, and volumetric deterniinations aof
chlorine, may be.performed at sea with ‘the greatest ease,
and very considerable accuracy, even in comparatively rough
weather. _

~ Bence, when there is reason to.fear that the samples
of water cannot be preserved for any length of time with-
out cxposing them to chemical change, which might exert
a disturbing influence on the results; and whenever, accord-
ingly, weight must be chiefly attached to their immediate
examination, the only practicable standard of measurement
for computing the total amount of salt will be that furnished
by determinations of chlorine or of specific gravity.:

On the first voyage of the Norwegian Expedition,
Svendsen, who then, as previously stated, did the chemical

! By “the amount of chlerine,” here and elsewhere thiroughout
this Memoir, is understood the total amount of chlorine and bromine.



overdragne, til Undersggelser over Saltgehalten udelukkende
anvendt Egenvagtsbestemmelser, hvorimod jeg paa de. to
sidste Togter ved Siden af disse ogsaa har udfert et stgrre.
Antal Chlortitreringer for gjennem denne Control at give
Resultaterne en stgrre Sikkerhed.

Til Undersggelser over den i Sgvandet indeholdte
Chlormengde medhavdes paa de to sidste Togter foruden
Sglvoplesning af saadan Styrke, at 1 CC. af denne omtrent
svarede til 1 CC. Sgvand, ogsaa 2 paa forste Togt ind-
samlede Vandprgver, bestemte til som Normaler at tjene
til den ngjagtigere Fastswttelse af Sglvoplesningens Styrke.
Disse Normalers Chlorm@ngde i Procenter blev ved om-
hyggeligt udfprte Veiningsanalyser hvert Aar bestemt saavel
for Expeditionens Udreise som efter dens Hjemkomst be-
standig med  meget nzer det samme Resultat, hvorhos tillige
deres Egenvegter ved Hjzlp af Araxometret ombord af-
“lestes. Til Brug ved alle ombord udfgrte Chlortitreringer

tjente kun to Biiretter af lignende Construction og Ster-
relse, de samme, som af Stipendiat A. Helland anvendtes
ved de Bestemmelser af Chlormangderne 1 Overfladevandet
i Atlanterhavet, som denne foretog i Aaret 1875 paa en
Reise til Greuland, de bleve af ham den Gang calibrerede
ved Hjelp af Kviksglv og befundne swerdeles tjenlige for
Qiemedet. : .

JVed Biiretternes Brug fyldtes den ene med Sglvop-
lgsning den anden med det til Undersggelse bestemte Sg-
vand, hvorefter en puassende Portion Sgvand fra den ene
under Omrystning tilsatfes Sﬂl;'oplgsning fra den anden,
indtil al Chlor var udfieldt, idet chromsurt Kali tjente som
Index. Begge Biiretters Stand aflestes nu, og nogle Draa-
_ber Sgvand tilsattes atter til Affarvning, hvorefter paany
fulgte Tilsetning af Splvoplesning og Afleesning af Biiret-
ternes Stand o. s. v. Gjennem en Rakke af 4 & 5 paa
hinanden fplgende lignende Aflesninger erholdtes paa denne
Maade de forngdne Data til Beregning af det Volum Sg-
vand, som i hvert enkelt Tilfeelde svarede til 1 CC. Salv-
oplgsning.

Paa denne Maade sammenlignedes paa den ene Side
Sevandsprgverne og paa den anden Side ogsaa fra Tid til
anden de medbragte Normaler med Sglvoplgsningen, idet
der altid sergedes for. at Vandprgvernes og Oplgsningernes
Temperatur ikke fjernede sig synderlig meget fra hinanden.
Biiretterne bleve for at tilveiebringe en bedst mulig Aflgb-

. ning hyppig rensede med concentreret Svovisyre.

Af de gjennem disse Observationer erholdte Tal er
senere Sgyandets Chlormengde Dberegnet efter folgende
Formel .

,_Ksp
= T
hvori p betegner den undersggte Vandpreves Chlormeengde
“1 Procenter, % det Antal CC. af samme, der svare til 1
CC. Sglvoplgsning og s dens Egenvaxgt ved 175 C., P
" Middeltallet mellem de for Udveisen og efter Hjemkomsten
1 Normalen fundne Chlormangder, K det Antal CC., som
af denne svarer til 1- CC. Splvoplasning og S dehs Egen-
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work, made exclusive use of specific gravity determinations;
but for a considerable number of my own observations, oh
the last two cruises, I also adopted titration for chlorine

" as a means of testing the general accuracy of the results.

For estimating the amount of chlorine in sea-wateér,
I took with me, on the two last cruises, besides a solution
of silver of such strength that L¢ of the fluid about corre-
sponded to 1< of sea-water, also 2 samples of water col-
lected on the 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 veturn, the chlorine in these
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 at
sea, there were only two burettes in use, similar alike in size

and construction, — those used by Mr. Helland for determ-
“ining the amount of chlorine in the surface-water of the

Atlantic on a voyage to Greenland in 1873; he had cali-
brated them by means of mercury, and they proved cxeel-
lently adapted for the’ purpose.

When using the burettes, one was filled with solution
of silver and the other with the sea-water selected for
examination, after which solution of silver was added to a
proper quantity of the sea-water, while shaking the flask
in which the titration was performed till all chlorine had
been precipitated, chromate of potassium serving as the
index. The height of the fluid in both burettes was now
read, and a few drops of sea-water added to the mix-
ture, to discolour it, after which solution of silver was again
added, and the height of the fluids read as before, &c.
After the height had been thus read 4 or 5 times in
succession, the necessary data were obtained for computing
the volume of sea-water, which in each individual case cor-
responded to 1¢ solution of silver. '

In this manner, were compared on the one hand the
freshly,drawn samples of sea-water, and on the other, from
time to time, also the standard samples, with the solution
of silver, care being taken to keep the samples of water

and the solution as near as possible at the same tempera-

ture. In order to prevent any portion of the fluid from

adhering to the burettes, they were frequently rinsed with

concentrated sulphuric acid.

With the figures obtained from these observations, the
amount of chlorine in sea-water was afterwards determined
by the following formula —

KSpr
) =~ .
ks

in which p signifies the percentage of chlorine in the’

sample of water examined, % the proportion in cubic cen-
timetres wvepresenting 1¢ of the solution of silver, and
s the specific gravity of the water at 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
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vaegt ved 17° 5 C. Disse Observationer bleve dog selv
paa de to sidste Togter ikke anstillede i samme Udstroek-
ning som Egenvagtsbestemmelserne, der ogsaa oprindelig
vare bestemte til i fgrste Rxekke at tjene som Maal for
den samlede Saltgehalt.

Expéditionen var for Egenvegtsbestemmelser forsynet
med flere St Glasareometre fra Dr. Kiichler i Ilmenau,
indrettede til at vise Sgvandets Egenvegt ved 1;0—21’ saa-
ledes at et Set viste Egenveegter fra 1 til 1.007, et andet
fra 1.006 til 1.013, et tredie fra 1.012 til 1.019, ct fjerde
fra 1.018 til 1.025 og et femte fra 1.024 til 1.031. Armo-
metrene varc inddelte 1 Delstreger af Veerdi 0.0002, medens
Afstanden mellem disse Delstreger paa Scalaen belgb sig
til meget nzr 1.5™7 saaledes at man maatte kunne afimse
uden stor Feil det Ste Decimal. Under Afleesningen af
Vandprgvernes specifiske Vgt anbragtes disse i en i dob-
belt Slingrebgile ophengt Glascylinder, hvis indre Diameter
belgb sig til omtrent det tredobbelte af Armometrets Cor-
pus, hvorefter dette omhyggeligt renset og afterret ned-
dykkedes i Vecdsken og tillodes at svgmme frit 1 nogen
'id, indtil det havde antaget Vandets Temperatur. Aflms-
ningen foretoges nu langs den undre Rand af Veedskens
Niveau, idet samtidig Vandets Temperatur iagttoges paa et
controlleret Thermometer, inddelt i Delstreger af Verdi
0.0 2. ' ‘ :
Paa Grund af det af Expeditionen benyttede Damp-
skibs fortrinlig'e Egenskaber som Sgskib voldte *disse Obser-
vationer 1 nogenlunde roligt Veir ingensomhelst Vanskelig-
heder, selv naar Kursen sattes ret mod Vinden, hvorimod
Skibets Duvning 1 meget haardt Veir altid ytrede sig i
merkbare om end smaa Beveegelser hos Areometret. Hvor
Vandprgverne optoges i saa uroligt Veir, at Besteramelsen
paa Grund deraf kunde medfgre forgget Usikkerhed, bleve
de altid hensatte nogle Dage, indtil de kunde undersgges
under mere gunstige Vilkaar.

Disse saaledes afleste Egenveegter maa imidlertid 1 2
Henscender forbedres, idet man paa den cne Side maa an-
vende pdssende Correctioner for at faa de ved meget for-
sl£jellige Temperaturer afloste Egenvaegter reducerede til
den felles Normaltemperatur 1725, og paa den anden Side
maa befrie dem for Arazzometrenes constante Feil.

Hvad for det Fgrste Correctionerne for Temperaturen
angaar, da give de af flere Videnskabsmend udferte Be-
stemmelser af Sgvandets Volumforandring med Temperaturen
Midlerne til at beregne disse, idet baade Hubbard®, L. F.

! Naar her som ofte senere bruges Betegningsmaaden Egenveegt ved

tO
6 da menes dermed Egenveegt ved ¢® i Forhold til destilleret Vand
af 7° som Enhed. Alle Tempetaturangivelser i denne Afhandling cre
udtrykte i Grader Celsius.

2 Maury’s Sailing Directions 1838, — 1 — 237,

Expedition, K those amounts in cubic centimetres corres-
ponding to 1¢« of the solution of silver, and S the specific
gravity of the standard sample at 17°5 C. These obser-
vations, hdwever, were not instituted even on the two last
voyages to the same extent.as those based on determina-
tions of specific gravity, the method by which, as.origin-
ally agreed upon, the total amount of salt was to be chiefly
computed.

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

o &

specitic gravity of sea-water at

o T
-1, one set indicating
5

specific gravities from 1 fo 1.007, another from 1.006 to
1.013, a third from 1.012 to 1.019, a fourth from 1.018
to 1.025, and a fifth from 1.024 to 1.031. The arecometers
were graduated in degrees of 0.0002, the interspaces on

.the scale measuring however very nearly 1.5™*; and hence

you could read off with comparative accuracy to the fitth
decimal. . When about to read the specific gravity, the
samples of water were poured infto a glass cylinder sus-
pended in gimbals, the inner diameter of the cylinder being
triple that of. the areometer, which, carefully wiped and
dried, was immersed in the fluid and suffered to Hoat
freely for some time till of the same temperature as the
water. The specific gravity was now read in the ordinary
way, the temperature of the water, as shown by a tested

‘thermometer graduated in fifths of a degree Centigrade,

being simultaneously observed.

The steamer selected for the Expedition being an
excellent sea-boat, thesec observations were attended with
no difficulty whatever in moderately fair weather, even
when steaming dead against the wind; pitching, bhowever,
was found to have a distinctly disturbing effect on the
arcometer, and therefore all samples of water drawn when
it- was in any way violent, so as to give reason for appre-
hending greater uncertainty in the determinations if per-
formed at once, were stored for a few days, till the weather
had improved.

These readings of specific gravity have, however, a two-

fold nced of correction, arising on the one hand from the
very different temperatures-at which the specific gravities

were read, involving the necessity of their reduction by
proper corrections to the normal temperature 17° 5, and
on the other, the constant error of the arcometer, which
has also to be eliminated. )

As regards the corrections for temperature, these
may be computed by the determinations performed by di-
vers men of science of the extent to which the volume of
sea-water varies with the temperature, Hubbard?® L. T.

0
at 7

¢%, with distilled water of 2'° as the unit of comparison. All statements
of tomperature in this Memoir are given in degrees Celsius.

! The expression, specific gravity signifies specific gravity at

2 Maury's Sailing Directions, 1838, 1, p. 237,



Ekman'® og Thorpe og Riicker? har givet meget fuldsten-
dige Tabeller over Sgvandets Volumina ved forskjellige
Temperaturer, hvorhos tillige ogsaa Dr. Karsten® har op-
stillet en Correctionstabel, hvorefter man kan rédducere de
ved Vvilkaarlige Temperaturer afleste Egenvaegter til 17.°5.
Sammenstiller man de Correctioner, som efter disse Iagt-
tagelser kunne beregnes, erholder man imidlertid isser for
de lavere Temperaturer meget daarligt overensstemmende
Verdier, idet der kan optrade Differenter, der endog kan
overskride 0.0004, mellem de al Ekmann’s og Hubbard’s
‘Observationer beregnede Correctioner, hersker der den
storste Overensstemmelse, men ogsaa her gaar Different-
serne paa enkelte Puncter op til meget nar 0.0001. I
Betragtning af disse tildels temmelig betydelige Uoverens-
“stemmelser mellem de hidtil publicerede Undersggelser af
denne Art kunde det ikke findes ubefgiet endnu engang
at gjenoptage Bestemmelsernz af Sgvandets Volumina ved
forskjellige Temperaturer,
gjennem egne Undersggelser at forvisse mig om, hvilken af
de opstillede Tabeller der bedst svarede til Udvidelsen af
det i det norske Nordhav flydende Vand. Dels i dette
Jjemed dels for at bestemme de benyttede Armometres
Correctioner og.de Constanter, hvormed Chlorprocenterne
oz Decimalerne i Egenvegten maatte multipliceres for at
give' Saltmengden, har jeg anstillet Undersggelser med fﬁl-
gende Vandprgver,

~ Station. Bredde. L‘mngde. . Dybde .

o T _Q‘} f:reen“lch Eng Fvn, I Meter
245 68° 21’ 2 §' V. o °
247 68 5.5 2 24 73 500 941
253 Skjaerstadfjord. 0 0

. 254 67° 27’ .13" 25’ o o

284 73 1 12 58 o o
3oo 73 10 3 22 V. o o .
349 76 30 2 57 0. 1487 2719 -
362° 79 59 | 5 40 o o

hvilke jeg for Kortheds Skyld i den Orden, hvori de her
findes opfarte, vil betegne med I, IT o. s. v. indtil VIIL
Til Bestemmelse af Sgvandets Udvidelse benyttede jeg et
Sprengel's Pyknometer4, forarbeidet af to Stykker meget
tynde Glasrgr af et og samme Rgr med en indvendig Dia-
meter af omtrent 137 Rgrene vare nedentil sammenlod-
dede ved Hjelp af et snaevert kort u-formig bgiet Glasrgr
og oventil paaloddede knwzformig bgiede solide Capillarror
med meget fin Aabning. Ved Paalodnipgen af disse Glas-
.rgr blev der saa meget som muligt draget Omsorg for, at
kun en liden Del af de videre Rgr udsattes for Opvarm-
ning over Blaselampen, forat ikke Apparatet deryed iskulde

! Kongl. Svenska Vetenskapsak. Handlingar 1870 — 1.

? Proc. Roy. Soc., 24 — 1570,

® Tafeln zur Berechnung der Beobachtungen an den Kiistensta-
tionen u. s. w. Kiel 1874.

¢ Pogg. Ann. 150 — 409,

og jeg besluttede mig derfor til.
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Ekman!, and Thorpe and Riicker?2 ha\iﬁg prepared com-
prehensive Tables to show the volume of sea-water-at diffe-

" rent temperatures; Dr, ha1sten~‘ too, has published a Table

of Corrections by which specific gravities read at any tem-
perature may be reduced to 17.°5. Meanwhile, on comparing
together the corrections computed from these observations,
the values obtained, more especially for low temperatures,
are found to agree but very indifferently, the difference in
some cases exceeding even 0.0004. The: agreement is
closest between the corrections computed from Ekman’s
and Hubbard’s observations; but here, too, the difference for
some temperatures amounts to very nearly 0.0001. Con-
sidering, therefore., 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-water
is found to undergo at different temperatures; and hence I
determined on ascertaining from the results of my own ob-

. servations which of the aforesaid Tables corresponded best

with the expansion of the water in the Norwegian Sea.
Partly with this object in view, and partly in order to
determine the corrections for the areometers and the con-
stants by which the percentages of chlorine and the deci-
mals of specific gravity bad to be multiplied when com-
puting the amount of salt, I examined the following sam-
ples of water:

. . Longitude Depth -
Station. Latitude. flom Gre(,m\ Lng. Fath.l_'Métres.
" 245 68° 21" | 2° W o' 0

247 68 5.5| 2 24 E. 500 941
253 The Skjerstad Fjord. o o
254 67° 2 13° 25 e o
284 73 1 12 58 o 0
300 73 10 3 22 W, ‘0 0
349 76 30 | 2 57 B | 1487 | 2719
362 79 59 5 40 o | o

which T will indicate, for the sake of brevity, by the Roman
numbers. from I to VIII, and in.the order in which they
are given here. For determining the expansion of, the sea-
water, I made use of Sprengel's p)cnometel ;# the instru-
ment was constructed of two pieces of glass tubing, cut off ]
from the same length, with "an inner diameter of about 13mm,

These tubes were sealed together at their lower ends.
by means of a short, narrow glass tube, bent into the form
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 confine

‘the heat from the glass-blower’s lamp to as small a portion

! Kongl. Svenska Vetenskapsak. Handlingar 1870, 1.

* Proc. Roy. Soc., 24, p. 150,

8 Tafeln zur Bexechuung der Beobachtungen an den Kiistensta-
tionen u.’s. w. Kiel 1874, )

4 Pogg. Ann. 150, p. 459,



‘antage en anden Udvidelsescoefficient end den, det anvendte
Glasrgr. oprindelig havde. Pyknometret blev forst omkring
4 Maaneder, efterat det var blest, taget 1 Brug il de
Forsgg, som her skulle beskrives, forat ikke den for alle
Glasgjenstande eiendommelige Contraction gjennem de farste
Maaneder efter deres Blaesning skulde bidrage til i merke-
lig-Grad at forandre dets Volum under Observationernes
Udforelse. Pyknometret benyttedes ved de forste Forsgg
uden nogen Sikkerhedskugle, men maatte senere, hvor det
fyldtes ved lavere Temperaturer, forsynes med en saadan,
indrettet til at trakkes ind over det videre Capillarrgr.
Apparatet uden Sikkerhedskugle vil jeg for Kortheds Skyld
betegne som Pyknometer No. 1 og med Sikkerhedskugle

som Pyknometer No. 2. Ved Hjelp af disse udfortes fol-

gende Forspg 1 den Orden, hvori de her findes opforte,

as possible of the wider tubes, lest it should give to the

. apparatus a coefficient of expansion different to that which

the glass tubes originally had. The pycnometer was not
made use of for the experiments to be described here, till
about 4 months after the tubes of which it consisted had
been scaled together; for the contraction peculiar to all
articles of  glass throughout the first few months after
they have been blown might otherwise have occasioned
an appreciable change in its volume during the progress
of the observations, For the first experiments, the pyeno-
meter was used without a receiver, but subsequently, when
filled at a lower temperature, one had ,to be provided,
adapted so as to admit of its being drawn over the capil-
lary tube. The apparatus when used without a receiver
I shall designate for. the sake of brevity ‘Pycnometer No. 1,
and when used with a receiver, ‘Pycnometer No. 2 By
means of this instrument the following experiments were
performed, in the order in which they are here arranged.

| | Vi | T Laft | | Weight |* In Air
Pyknometcr med Indhold. | G: af I Pycnometer with Contents, I in w1t-haS‘p.
I | sp. Vaeﬁ i: ' , Grrammes. | Gr, of

1. Pykn. No.r tomt. . ........ I) 15.9222 | 0.001200 | 1. Pyen. No. 1 empty .. ... N ; 15.9222 | 0.001200
2. o= m L e e e e e | 15.92230.001200 o2 — o | 15.9223|0.001200
3+ -~ =+ 1medrent Vand af 17.°5 | 44.3153|0.001200 i' 3. — - 1withpure waterof 17.°5 | 44.3153|0.001200
4. - - 1 » w o 17.5] 44.3156 0.001201 ; 4. - =1 » n o 17. 5]' 44.3156 ! 0.001201
5 — ~ 1 4 . s . 17.5] 4431510001201 | 5, — - 1 . . . . 17.5: 44.315I|0.001201
6. — - 1 , IOI..... 17.5] 24.8097 |0.001201 | 6. — -1 , IOIX...., 17.5! 44.8097 1 0.001201
7. — = 1, IIl...., 17.5| 44.8093|0.001201 i 7. — -1 , II...., 17.5|’ 44.8093 10.001201
8 — - 1 W VIL...., 17.5! 45.07420.001200 8. — -1  VIL...., 175! 45.0742|0.001200
9. — - 1 , VIL...., 17.5/ 45.0738 0.001200 9. — -1 . VII...., 17.5} 45.0738|0.001200
1o. — - z2tombt.......... 18.5665 {0.001194 1o. — - zempty .. ....... | 18.5665 ! 0.001194
11. — - 2 med T, af 0. | 47.7869!0.001198 1. — - 2withI. ... of 0° | 47.7869]|0.001198
12 — -2 ., I, w O | 47.7873|0.001198 12 — -2 . I, s O 1 47.7873/0.0011g8
132 — -2 . I, w O. .| 27.7871]0.001199 13. — -2 5 I, s 0. | a47.7871l0:001199
14, — - 2 1. w 17.°5| 47.724910.001201 14, — -2 4, I.. y 17.°51 47.7249 0.001201
15. - -2 , I.... , 17.5| 47.7246 {0.001201 15.° — -2 ., 'I.. w 17.5 | 47.72450.001201
6. — -2 , I, s 20. | 47.7085}0.001198 16, — -2 , 1., s 20. | 47.708510.001198
7. — -2 , I, s 20 4%.7087 | 0.001198 17. — -2, I, » 20. | 47.70870.0011G8
8. — -2 , 1. w 8. | 47.7696]0.001200 18 — -2 . I.. » 8. | 47.7696!0.001200
19. — -2 . I, s 8. | 47.770210.001200 19 — -2 , I.. v 8 | 47.7702!0.001200
20. — =~ 2 , I, w 4 | 47.7810|0.001200 200 — -2 L. I.. w 4 | 47.7810!0.001200
21, — -2 . 1. » 4. . 47.7808]0.001200 21, — -2 o L., s 4 | 47.780810.001200
22—~ -2 , L.... 13 1477487 0.001108 22 — -2 ., I.. e 13. | 47.74870.001198
23, — -2 , L.... , 13 ; 47.7484i0.001198 23, — -2 4, I, . 13. 47.748410.001198
24. — - z medrent Vand, o. | 46.977310.001191 24, — - 2 withpurewater, o. | 46.9773|0.001191
25, — -2 4 now O 46.9776!0.00: 191 25, — - 2 4 s s » O [46.9776 0.0011q1
260 — - ztomt.,......... | 18.5658 | 0.001191 26, — - zempty ... | 18.5658 ! 0.00119g1
b B l Is.qzréio.oongx 27, — = I/ e e 15.9216;0.001191
28, — - Z e l 18.5656io.oorz3l 28, — -2 — L. "] 18,5656 0.001231
2. — = 1 e C . 15.21310.001231 2. — =1 — . ........]150213]/0.001231

Til Bestemmelse af Udvidelsescoefficienten af det an-
vendte Glas forarbeidedes af det samme Glasrgr et andet
engrenet Pyknometer nedentil tilsmeltet og oventil forsynet
med et Capillarrgr, idet der ogsaa her sgrgedes for Op-
varmning af en saa liden ‘Del af Raret som muligt. Ved

Den norske Nordhavsexpedition. Tornee: Chemni.

For determining the coefficient of expansion of the glass,
a single-branchied pycnometer was constructed, of the same
length of glass tubing, with the lower opening sealed up and
the upper extremity bearing a capillary tube, care being taken,
as before, not to heat a greater part of the large tube than

{



Hjelp af dette Apparat, som ved et Stykke Iautschukrer
var forbundet med et lidet Reservoir, bestemt til Optagelse
af den ved mulig Opvarmning udskudte Del af Indholdet,
bestemtes nu Udvidelsescoefficienten af det anvendte Glas-
ror med renset Kviksglv, som nogen Tid for Forsggenes
Udferelse under Udkogning paafyldtes Pyknometret. Med
dette Apparat, som jeg vil betegne som Pyknometer No. 3,
udfgrtes til den Ende feglgende Veininger.

absolutely unavoidable. ~With this apparatus, which was
connected 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 expansion of the glass tube was now
determined by means of purified mercury, which, shortly
before the commencement of the experiment, had, when
boiling out the air, been introduced into the pycnometer.
With this apparatus, *which I will designate ‘Pycnometer

No. 3, were performed the following determinations of
i weight: —

: L I Luft | _ | Weight | In Air

Pyknometer med Indhold. | \'(z‘elf;t af Pycnometer with Contents. in ! with a 8p.

T sp. Vagt. il Gramnmes. | Gr. of

30. Pykn. No.ztomt ......... | 10.8654 | 0.001214 30. Pyen. No.zempty ........ 10.8654 | 0.001214
31, — S T i 10.8653|0.001214 | 3. — S 3 e e e 10.8653 |0.001214
32, — - 3 med Kviksglv af 0°l195.9265|0.001215 | 32. — - 3 with mercury of 0°!195.9265|0.001215 |
33. — -3 . s  » 0 ]195.9265|0.001215 ;: 33. — - 3 . - 5 * O !195.9265 0.001215
34. I -3 . " » 20 1195.3588 1 0.001205 '! 34. — - 3 . ” » 20 '195.3588|0.001205
35 — -3 . ” » 20 [105.3592 | 0.001205 | 35 — - 3 . ” » 20 |105.3592 | 0.001205
36.  — -3 » » 15 |195.4993 i0.001205 | 36. — - 3 . » 15 195.4993 1 0.001205
37 — -3 » » © !195.9276 0.001205 | 37. — - 3 » » 0 i105.0270]0.001205
38, — -3 tomt . .. ... e 10.865oio.001203 | 38 — - gempty......... ! 10.8650!0.001203
39. — - 3 medrent Vand af 4°| 24.4621/0.001202 39- — - 3 withpure water , 4°! 24.4621]0.001202
40, — = 3 w » » o 4| 244634 0.001190 ! 40. — -.3 v m m 4 244634 0001190

Alle disse Veininger erc udfgrte efter Substitutions-
methoden ved Afleesning af Svingninger paa en Vegt,
hvis Folsomhed uden ‘Belastning belgb sig til 1.4 Mgr. pr.
Delstreg og for stigende Belastning temmelig 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 disse Arbeider, benyttedes en Platinalodsats fra
Deleuil i Paris, hvis Correctioner jeg i Forveien havde be-
stemt ved flere vel overensstemmende Veininger paa en af
P. Bunge forarbeidet fortrinlig Vagt, hvis Fglsomhed {for
de her omhandlede Belastninger belgb sig til omkring 0.14
Mgr. Ved Veiningerne iagttoges altid Temperatur og Ba-
rometerstand af Luften i Veievarelset, hvorimod dens Fug-
tighedsgrad 1 Mangel af Observation passende ansattes, en
Mangel, der ikke har nogen meerkbar Indflydelse paa For-
spgenes Paalidelighed, da selv en saa grov Feil i Answmt-
telsen af Luftens relative Fugtighed som 25 °/, under de
her omhandlede Forliold kun virker paa det endelige Resultat
med en liden Feil i 6te Decimal. Efter disse Data er Luf-
tens specifiske Vgt under Veiningerne paa vanlig Maade
beregnet og opfert i Tabellen. .Pyknometret blev for hver
seerskilt. opfert Veining indstillet paany for Temperaturen
0° i finstedt Is og forgvrigt i Vandbad, hvis Temperatur
under stadig Omrgring holdtes constant, ligesom det mindst
en Gang for hver anden Veining temtes og fyldtes igjen
med det Sgvand, hvis Volum skulde bestemmes. Ingen
Indstilling toges for god, med mindre det lykkedes i mindst
15 Minutter’ at holde Temperaturen saa constant, at Ther-
mometret ingensinde viste Variationer af 0.°1 eller derover.
Til Brug ved Aflesning af Vandbadets Temperatur tjente

These weight-determinations were all performed ac-
cording to the substitution method, by reading thie oscilla-
tions of a balance, the sensibility of which, when not
loaded, -amounted to 1.4 for every division of the scale,
diminishing, on being loaded with successive weights, at a
comparatively uniform rate down to 1.9m97, when loaded
with 20097, For the above-mentioned as for all accurate
weight-determinations involved in these labours, I made
use of a set of platina weights procured from Deleuil in
Paris, the corrections of which 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 the extent here specified being nearly 0.l14mor,
When performing the weight-determinations, the tempera-
ture and the atmospheric pressure in the room were al-
ways observed, but the relative humidity not having been
found by observation had to be roughly estimated, a source
of inaccuracy which however can exert no appreciable in-
fluence on the trustworthiness of the experiments, "seeing
that an error of even 2D per cent in the computation
of the relative humidity of the atmosphere would affect
the final result only by occasioning a very small error in
the 6th decimal. From these data, the specific gravity
of the air during the process of weighing was computed
in the usual manner, and entered in the Table. For each
successive determination, the pycnometer was placed in
finely crushed ice, to give it the temperature of 0°, and
for every other required, in a water-bath, which by constant
stirring was kept at an equable temperature; it was emptied,



et Thermometer, inddelt 1 Delstreger af Verdi 0.°2 med
en Lengde af 0.687m, hvis Correctioner bestemtes ved
gjentagne Sammenligninger med det herverende meteoro-
logiske Instituts Normalthermometer, som til det Brug
velvillig bley mig laant af Institutets Bestyrer, Professor

Dr. Moln.

Af Observationerne 32 til 37 kan forst Udvidelsen
af det til Pyknometrene benyttede Glasrgr beregnes, og
man erholder, naar de af Wiillner! beregnede Veerdier for
Kviksglvets Udvidelse legges til Grund, som Udtryk for
Glassets midlere Udvidelsescoefficient wmellem 0° og 15°
0.0000267 og mellem O° og 20° 0.0000274. Man kan
desuden ogsaa benytte Observationerne 3, 4 og 5 i For-
bindelse med 24 og 25 til Beregning af Glassets Udvidelse
og crholder, naar man anvender de laf Hillstrém? og Ro-
setti® bestemte Vierdier for Vandets Udvidelse, meget vel
overensstemmende Tal, som i Middel fastsmtte Glassets
midlere Udvidelsescoefflcient mellem O og 17.°5 $i1 0.0000275.
Fdterat man heraf har bestemt en passende Veerdi for Glas-
sets Udvidelse, hvorved naturligvis de med Kviksglv ud-
forte Bestemmelser fortrinsvis maa komme i Betragtning,
kan man nu skride til Udledelsen af de videre Resultater
af Forsggene. Man maa imidlertid her tage Hensyn - til,
at Observationerne 1, 2, 10, 26, 27, 28 og 29 tydeligt
bevise, at Pyknometret under Forsggene har tabt omkring
0.7 Mgy, i Vagt, hvad der rimeligvis skriver sig fra Op-
lgsning af en Del af Glasset paa de ydre Veegge paa
Grund af den stadige Omrgring i Badet. Den herved
foraarsagede Usikkerhed kan dog betydelig reduceres, naar
man beregner Pyknometrets Vagt til enhver Tid under
Forudsetning af, at Vegttabet er proportionalt med Ob-
servationernes Antal, idet Usikkerheden da knapt nok vil.
influere paa Hte Decimal. Under denne Forudswetning har
jeg senere beregnet fglgende Resultater, idet jeg paa en-
kelte Steder har tilladt mig smaa Aproximationer, som
imidlertid kun kan virke paa de endelige Veardier med en
liden Feil i Gte Decimal.

17.°5

i7s af TIL 101739,

" Egenvaegt ved

175 ¢ VIT 1.02660.
17.°d ,

17.5

0°

-=— af T 1.0284d,
———— Oo .

! Pogg. Ann. 153 — 440.

2 Disse Verdier ere ogsaa af Ekman benyttede .til Bestemmelse
af Udvidelson af det Dilatometer, som denne til sine Forspg over Sg-
vandets Udvidelse har anvengt.

% Ann. Chim. Phys. [4] — 17 — 372
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i influence the 5th decimal.

too, at least once for every other determination, and again
filled with the sea-water the volume of which had to be
found. These observations were in no case considered
satisfactory wnless the temperature of the water-bath had
been kept comparatively uniform for at least 15 minutes,
the greatest variation indichted by the thermometer during
that interval never having exceeded 0.°1, For reading the
temperature of the water-bath, a thermometer graduated
in divisons of 0.2, measuring each 0.68"", was made use
of, the instrument having been previously corrected by
frequent comparison with the standard thermometer of the
Norwegian Meteorological Iustitute, which the Director,
Professor H. Mohn, had kindly lent me for that purpose.

Nos. 32—37 are the first’ of  the observations by
which the expansion of the glass in the pycnometer may
be computed; and. taking the values found by Wiillner!

“for the expansion of mercury as the basis of calculation,

the mean coefficient of expansion of the glass between 0° and
15° will be 0.0000267, and between 0° and 20°, 0.0000274.
Moreover, Nos. 3. 4, and b, in conjunction with Nos. 24 and
25, will also serve for determining the expansion of the
glass; and, adopting the values computed by Hallstrom?®
and Rosetti® for the expansion of water, very closely
agreeing vresults will DLe obtained, the figures expressing
the average mean coefficient of expansion of the glass be-
tween O° and 17.°5 being 0.0000275. After a proportionate
value of the expansion of the glass has been found,
for computing which preference should be given to the de-
terminations performed with mercury, we may proceed -
to deduce the further results of the experiments. Mean-
while, regard must be had to the fact, of which the obser-
vations 1, 2, 10, 26, 27, 28, and 29 afford conclusive proof,
that the pycnometer had lost about 0.7™" in weight during
the progress of the experiments, some portion of the outer
surface of the glass having probably been dissolved, a result
of the constant motion of the water surrounding the instru-
ment when in the water-bath. The uncertainty this ocea-
sions may however be very considerably reduced by com-
puting the weight of the pycnometer for every experiment
on the assumption that the loss of weight is proportional
to the number of observations; in that case it will hardly
On the basis of this assump-
tion, I subsequently computed the following results, intro-
ducing here and there slight approximations, which, however,
can affect the final result only by occasioning a small error
in the Gth decimal, '

175

e of IIT 101739,

Specific Gravity at

1775 0f VIT 1.02669.
17,5
175 0t I 102091,
175
o of T 10288,

! Pogg. Ann, 133, p. 440.

? These values were also adopted by Ekman for determining the
expansion of the dilatometer which he used when investigating the
expansion of sea-water.

8 Ann. Chim. Phys. [4], 17, p. 372



og som Control paa det benyttede Kviksplvs Renhed dettes

2 til 13.5963
samt Sovandets Volumina ved forskjellige Temperaturer til

AEgenvmgt ved
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and, as a test of purity, the specific gravity of the mer-

Oo
40
the volume of sea-watér at different temperatures —

cury at was found to be 13.5963, and

t” o 4 3 13 17.5 2c

t° | o KY 17.5

s a3

Ve af T 1.00322

1.000000| 1,000308

1.000794
i .

1.001654i 1.0026035

Til Udjevning af den efter disse Observationer op-
trukne Curve har jeg benyttet de- mindste Kvadraters
Methode, idet jeg har sat Ligningen for Sgvandets Volum
ved t° under Formen

V.=14 at + bt? + ot
Betingelsesligningerne blive

a+ 4 b+ 16 ¢— 0.000077
a4 8 b+ 64 c— 000009925 =0
¢+ 13 b4 169 ¢-— 000012723 =0
a + 17.5b ++ 306.25¢ — 0.000148857 = 0
@420 b4 400 ¢— 000016135 =0

=0

hvoraf Systemerne

955.25¢ — 0.000613687 =0

b4 + 625 b0+
62.50 + 955200 + 16132.37¢c — 0.008588 =0
955.25a + 16132.37b 4 286702 ¢ — 0.1392185 =0

som ved Elimination giver

a= 0.0000527328
b= 0.00000617375
¢ = — 0.000000037516

eller ved Afrunding
V.=140.000052733t + 0.000006 1738t —0.000000037525.

Efter denne Formel har jeg beregnet fslgende Tabel,
hvori Sgvandets Volum findes opfgrt for hver hel Grad
ogsaa for Temperaturerne under 0°, uagtet Formelens Gyl-
dighed for dette Strgg ikke er stgttet ved nogen Observa-
tion.

¢ V. e V. te V.
—4 | ,0.99989 5’ 1.00041 14 1.00185
—3 | 0.99990 6 1.00053 | 15 1.002 05—
—2 | 0.99992 7 1.00066 | 16 1.00227
—1 ]| 0.99995 8 1.00080 | 17 1.00250
o 1.00000 9 1.00095 “1_7.'-.._5" 1.00261
1| 1.00006 | 10 1.00111 | 18 1.00273
2| ,1.00013 | II 1.00128 | 19 1.002'97
. 3| 100021 | 12 1.00146 | 20 1.0032;
4 1.00031 13 1.00165

1.000794| 1.001634| 1.002605

Veof T 1.000000! 1.000308
. i

1.003227

For smoothing the curve laid down from these obser-
vations, I adopted the method of the least squares, giving
the equation for the volume of the sea-water at ¢° the

- form, —

Vi=14 at + bt -+ ctd,
The conditional equations will be —

.
¢+ 4 b4+ 16 ¢—0.000077 =0
a4+ 8 b 64 c— 000009925 =0
@413 b+ 169 ¢— 000012723 =0
@ + 17.5b - 306.25¢ — 0.000148857 = 0
@420 b4 400 ¢— 0.00016185 =0

from which are deduced —

955.25¢ — 0.000613687 = 0

e 4+ 0625 b4 : _
6200 + 999.250 4 16132.3T¢c — 0.008588 =0
955.250 - 16132.370 4 286702 ¢ — 0.1392135 =0

and these equations give by elimination —

e= 0.0000527328
b= 0.00000617375
¢ = — 0.000000037516

or, rounded off,

V=1 0.000052733t 4 0.000006 1 738t — 0.000000037524,

By means 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 0°, although the applicability of the formula
to the latter has not been ascertained from observation.

to v, |t v, || 7
—4 | 0.99989 5 1.0004'1 14 1.(_)018‘;
—31 099990 | 6 | 1.00053 | 15 | 1.00205
. 0.00092 ; 7 ”"x.ooc_)_éér_— 16 _xoo;:;—
1 o.gggg;f_ . 8 1.00080 | 17 ! 1.00250
0| 1.00000 | 9 | 1.00095 | 17.5 100261
1 1.00006 | 10 1.00111 | 18 | 1.00273
2 1.00013 BT 1.00128 19 1.00297~
3 1.00021 | 12 1.00146 | 20 1.00322
4| 1.00031 | 13 1.00} 6_5_— e




Til Sammenligning hidsettes her de af Ekman fundne
Verdier for Volumet af 4 Vandpraver 4, B, C og D af

respective Egenviegter ved 10 1.01603, 1.01982, 1,02306
100‘ ! ]
og 1.02695. '

For comparison with these figures, are annexed the
values found by Ekman for .the volume of 4 samples of
15°
: '1_5?.
being respectively 1.01603, 1.01982, 1.02306, and 1.02695.

sea-water, 4, B, C, and D, their specific gravity at

.

te I V.af 4 ' V. af B V. af C | Vi, af D t° V.of A ' V, of B V., of C V., of D
—5 | 1.000145 1.000001 | 0.999983 0.99gQ02 —5 1.000145 ' 1.000061 0.999983 0.099902
—4 1.000087 1.000020 0.999959 0.999894 —4 1.000087 1.000020 0.999959 0.999894
—3 1.000044 0.999994 i 0.999948 0.999904 —3 1.0000.44 0.999994 0.999948 0.999904
—2 | 1.000015 | 0.999983 ! ©0.999953 | 0.999922 —2 1.000015 | 0.999983 ; 0.999953 | 0.999Q922
—I 1.000001 | 0.999985 | ©0.999969 | 0.999955 —I 1.000001 | 0.999985 . 0.999969 | 0.999955
o 1.000000 1.000000 1.000000 1.000000 o} 1.000000 1.000000 1.000000 : 1.000000
1 1.000019Q 1.000035 1.000043 |, 1.000062 I 1.00001Q 1.000035 | 1.000043 1.000062
2 1.000047 1.000083- | 1.000100 1.000136 2 1.000047 1.000083 l 1.000100 1.000136
3 1.000096 1.000142 | 1.000168 1.000220 3 1.0000¢6 1.000142 | 1.000168 1.000220
4 1,000154 1.000213 ; 1.000249 1.000315 4 1.000154 1.000213 | 1.000249 1.000315
5 1.000223 1.000296 | 1.000344 1.000421 5 1.000223 1.000296 | 1.000344 | . 1.000421
6 | 1.000305 1.0?0390 1.000450 1.000537 6 1.000305 1.000390 | I1.000450 | 1.000537
7 | 1.000399 1.000495 1.000567 1.000664 7 1.0003G9 1.000495 | 1.000567 1.000664
.8 1.000504 .| 1.000612 1.000696 1.000801 8 1.000504 1.000012 1.000696 1.000801
9 1.000621 | 1.000739 1.000836 1.000048 9 1.000621 1.0007 3G 1.000836 1.000948
10 1.000749 1.000877 ;.000985, 1.001104 10 1.000749 1.000877 1.000¢85 1.001104
11 1.000888 1.001026 1.001145 1.001272 11 1.000888 1.001026 1.001145 1.001272
12 1.001038 1.001185 1.001315 1.001449 12 1.001038 1.001185 1.001315 1.001449
13 1.001199 | 1.001354 1.001495 1.001635 13 1.0011QQ 1.001354 1.001495 1.001635
14 1.001370 1.001533 1.001683 1.001831 . 14 1.001370 1.001533 1.001683 1.001831
15 \ 1.001551 1.001719 1.001880 1.002038 15 1.001551 1.001719Q 1.001880 1.002038"
16 | 1.001742 1.001925§ 1.002085. 1.002250 16 1.001742 1.001925§ 1.002085 1.002250
17 1.001943 1.002134 | 1.002299-| 1.002473 17 |. 1.0010943 1.002134 | 1.002299 1.002473
18 1.002153 1.002353 1.002520 :| 1.002705 18 1.002153 | -1.002353 1.002520 1.002705§
19 } 1.002373 1.g02582 1.002749 1.002946 1{¢] 1.002373 1.002582 | 1.002749 1.002946
20 ! 1.002601 1.00281¢9 1.002984 1.003105 20 1.002601 1.00281g 1.002984 1.0031G5
21 | 1.002839 1.003002 1.003227 1.003453 21 1.002839 1.003062 | . 1.003227 | 1.003453
22 1.003085 1.003321 1.003474 1.003719 22 1.003085 1.003321 1.003474 | 1.003719
23 ’ I.003340 1.003588 1.003728 1.0039903 23 1.003340 1.003588 1.003728 1.003093
24 | 1.003602 1.003861 1.003988 1.004275 24 1.003602 1.003861 1.003988 1.004275
25 , 1.003875 1.004144 1.004.253 1.004565 25 1.003875 1.004144 1.004253 1.004565

For den af mig underspgte Vandprave I er efter -de
forhen Dbeskrevne Observationer fundet Egenveegten 1.02691
};og eller 1,02707 reduceret til 1;0 ,
for Vandprgven D har fundet Egenvegten 1.02695 ved
;—g;, og det fremgaar saaledes, at Undersggelserne for disse
Vandprgvers Vedkommende meget godt kunne gjgres til
Gjenstand for Sammenligning. En saadan Sammenligning
viser let, at der paa alle Puncter selv for Temperaturerne
under 0° existerer en tilfredsstillende Overensstemmelse,
idet Differentsernc i Regelen ikke overstige 0.00001 og for
dé hgiere Temperaturer, hvor de antage sin stgrste Verdi,
kun gaa op til omtrent 0.000025, en Uoverensstemmelse,
som, naar Hensyn tages til Forskjellen mellem Vandpre-
vernes Eigenveegter, end yderligere kan reduceres. Med de
ovenfor nevnte af andre Chemikere udfgrte Undersggelser

ved medens Ekman

- the specific gravity of sample I, was, at

According to the observations previously described

, 1.02691, o1,

17.°H
177

1 .
reduced to T%’ 1.02707, and Ekman found the specific

15°
15
sults, so far at least as these samples are concerned, very
well admit of being compared; satisfactory agreement exists
oven for temperatures below 0°, since the difference does
not as a rale exceed 0.00001, and for the highest temper-
atures, at which it is greatest, it amounts fo only
0.000025; nay, these figures may be still further reduced
by taking into account the specific gravities of the samples.
With the results of the above-mentioned observations in-
stituted by other chemists, those here described agree
but indifferently. According to the formula deduced by

gravity of sample D to be 1.02695 at Hence the re-
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stemme de her beskrevne Resultater kun maadeligt overens.
Ifplge den af Wackerbarth efter Ekmans Observationer
beregnede Formel er Temperaturen for Twethedsmaximum
hos Spgvand af Egenvegt 1.02707 = — 4.°04, medens Lig-

>

—— =0 med de af mig fundne Coefficienter giver

dt
Temperaturen —4.°4d.

Paa Grund af denne gjennemfprte Overensstemmelse
mellem Ekmans og mine Resultater, har jeg ikke fundet
det forngdent at bestemme Udvidelsen af Vandprever af
lavere Egenvegt, men har uden videre anvendt Ekmans
Observationer paa de faa Puncter, hvor "jeg til Reduction
af de paa den norske Nordhavsexpedition aflzeste Egenveaeg-
ter har havt Brug for dem. Ved Hjelp af de ovenfor op-
forte Voerdier Sgvandets Volumina ved forskjellige
Temperaturer kan man nu beregne de Correctioner, hvor-
med de ved vilkaarlige Temperaturer afleste Egenveaegter

ningen

for

-

17.°5

hvori ogsaa indgaar et Lied, der afhwenger af Armometrenes
Udvidelsescoéfﬁciemt,1 findes sammenstillede i nedenstaaende
Tabel.

maa forbedreés forat reduceres til Correctionerne,

to ' Correction | t° }Corregtion

0 . —0.00224| 12 | —0.00104

2 |i.—o.ooz 14! 14 | —0.000069

4 ' —o0.00201| 16 : —0.00031

6 i—o.00183 18 ©  0.00011 ‘

8 —o0.00161 20 0.00056
10 | —0.00134 -
H |

Hvor den Temperatur, hvorved Aflesningen Hforetages,
ikke fjerner sig meget fra Normaltemperaturen 17.°5, kan
disse Correctioner, der strengt taget kun gjelde for Sgvand
af Egenveegt omkring 1.027, ogsaa uden merkelig Feil an-
vendes for Vandprgver af en derfra temmelig forskjellig
Egenvegt. Hvor derimod den Temperatur, hvorved Aflees-
ningen foretages, ligger langt fra. 17.°5, ere disse Correc-
tioner kun gyldige for et meget begrendset Interval,

Efterat saaledes de afleste Egenveegter ved Anbrin-
gelse af disse Correctioner ere reducerede til Normaltem-
peraturen, staar det endnu tilbage at befrie dem for de ved
de benyttede Arwometre heftende constante Feil.

Til Aflesning af saa godt som alle paa Expeditionen
bestemte Egenvaegter benyttedes kun 3 Arzometre, to paa
forste Togt og et paa de to sidste. Af de to forst nmvnte,
der af Svendsen for Udreisen vare udvalgte af de gvrige,
fordi de havde vist sig at stemme swrdeles vel overens, er
desveerre det ene senere bleven knust, det andet er endnu
i Behold og er sammen med det paa sidste Togt benyttede
bleven corrigeret af mig.

! Som saadan benyttedes 0.000026.

* the Norwegian North-Atlantic Expedition.

A. Wackerbarth from Ekman’s observations, the tempera-
ture for the maximum density of sea-water with a specific

. . 14
gravity of 1.02707 is —4.°04, whereas the equation C—Zd— =0

t
gives, with my coefficients, a temperature of —4.°45.

Relying, then, on the close agreement between
Ekman's results and my own, I have not determined .
the expansion in samples of sea-water with a lower
specific gravity, but have adopted .Ekman’s observations,
for reducing, when needful, the specific gravities read on
By means of
the values, tabulated above, for the volume of sea-water at
different temperatures, the corrections which serve to reduce
7.°5
1725
may be computed. These corrections, into which the coef-
ficient of expansion of the areometer® enters as a factor,
are given in the following Table.

specific gravities read at any given temperature to

!

te iCorrections| t° iCo\rrections
0 i —0.00224; 12 |-—0.00104
.2 | —0.00214 ! 14 | —0.00069
4 | —0.00201 i 16 | —0.00031
6 | —o0.00183; 18 ; 0.00011
8 | —0.00161 | 20 | 0.00056
10 —0.00134'; . i

When the temperature is not far removed from the
normal temperature, 17.°5, these corrections, which, strictly
speaking, apply only to sea-water with a speciic gravity
of about 1.027, may, without involving any appreciable
error in the result, he likewise adopted for samples of
water whose specific gravity differs cousiderably from that
cxpressed by the above formula; but when, on the other
hand, the temperature at which the specific gravity is read
and that of 17.°5 lie
corrections will serve is but very limited.

After reducing by means of these corrections the
$pecific gravities to the normal temperature, there still
remains to ecliminate the constant error of the arcometer.

far apart, the interval for which these

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
the two former, which, having been found to agree uncom-
monly well, Mr. Svendsen had selected previous to his
departure, one was unfortunately afterwards broken; the
other is still in perfect order, and was, together with that
made use of on the last voyage, corrected by myself,

1 That adopted was 0.000026.
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~ Correctionernes Bestemmelse udfprtes ved Hjelp af
Vandprgverne T og VII, hvis Egenvaegter tidligere ere be-
stemte 1 1.02691 og 1.02669 ved i; o
forste Togt anvendte Araometer erholdtes saaledes gjennem
5 Aflesninger i I Correctionen —0.00028 og gjennem 12
Aflesninger 1 VII ligeledes —0.00023. Paa samme Maade
bestemtes det andet Araometers Correctioner ved 5 Aflas-

For det paa

ninger i I til —0.00037 og ved 8 Aflesninger i VII til
—0.00088. Under disse Aflwsninger var Vamdsken altid

bragt til 17.°5 eller en meget neerliggende Temperatur,
hvorfra Aflesningerne efter de forhen gjengivne Correctio-
ner reduceredes til Normaltemperaturen. Gjennem flere
Rakker Aflesninger i Vandprgven I ved forskjellige Tem-
peraturer har jeg tillige forvisset mig om, at den ved Be-
regning af Correctionstabellen benyttede Udvidelsescoefficient
for Armometrene er passende valgt.

Hermed er givet de forngdne Data til Reduction af

de paa den norske Nordhavsexpedition afleste Egenvaegter,
og jeg gaar dernwmst over til Bestemmelsen af Relationerne
mellem balt"ehalten, Chlormaengden og Egenveagten.

Til Bestemmelse af Saltmengden har, saavidt jeg ved,
tidligere kun varet benyttet den simpleste Methode, bestaa-
ende i Afdampning af Vandet og Residuets T'grring ved en
passende Temperatur, som af de forskjellige Chemikere or
bleven valgt noget forskjelligt fra 150°— 180°. Denne
Methode bar jeg imidlertid af flere Grunde fundet lidet
tilfredsstillende, hvad man ogsaa paa Forhaand maatte vente.
Efter Graham?! og andre taber®nemlig den svovisure Mag-
nesia, om hvis Tilstedevirelse 1 Sgvandet der vel ikke kan
reises Tvivl, ferst ved en Tempe1atu1 af over 200° sit
sidste Molekyl Vand, medens man paa den anden Side
allerede ved en Temperatur af betydeligt under 200° maa
befrygte en delvis Decomposition af den i Saltene tilstede-
veerende Chlormagnesium. Efter de Forsgg, som jeg. an-
stillede, viste det sig, at Saltene selv efterat vere tgrrede

"ca. 20 Timer i -Luftbad ved en Temperatur fra 170°—
180° endnu indeholdt ikke ubetydelige Mengder Vand (om-
kring 15 Mgr, pr. Gr. Salt), medens de tgrrede ved lidt
lavere Temperatur indeholdt noget mere. Samtidig under-
sogtes ogsaa Saltene paa fri Magnesia, hvorved jeg i Strid
med wldre Angivelser fandt, at de bestandig selv ved Uer-
ring ved 160° til 170° indeholdt uventet store Qvantiteter,

. sanat der for hvert -Gr. tgrret Salt fandtes en Magnesia-

meaengde tilstraekkelig til at neutralisere over 20 Mgr. HCI (ved

Torring ved 180° fandt jeg endog en enkelt Gang 40 Mgr.).
Bestemmelsen af den frie Magnosia foretoges ved Saltenes
Oplesning i en afmaalt Mwngde titreret Svovisyre og der-
paa fglgende Retitration med fortyndet Natronlud af be-

kjendt Styrke. Ved Anvendelse af Rosolsyre som Index
erholdtes her en meget skarp Endereaction.

! Phil. Mag. J. 6 — 422,

The determination of the corrections was performed
with the water of samples I and VI, whose specific grav-

ity at ;7 — had been found to be respectively 1.02691 and
1.02669. For the areometer used on the first voyage,

readings with the water of sample I gave the correction
—0.00023, and 12 veadings with the water of sample VII
likewise —0.00023; in the same manner, the corrections
for the other areometer were determined, by 5 readings
with the water of sample I, to be —0.00037, and, by 8
readings with the water of sample VII, to be —0.00038. For.
these readings, the fluid was always brought to 17.°5, or
as near that temperature as possible, the readings having
in the latter case to be reduced, by means of the correc-
tions given above, to the normal temperature. Several
series of readings with the water of sample I, at different
temperatures, convinced me that the coefficient of expan-
sion for the areometer which I had computed for prepar-
ing the Table of Corrections was practically correct.

Having now specified the data necessary for reducing
the specific gravities read on the Norwegian North-Atlantic
Expedition, I shall proceed to determine the relation be-
tween the specific gravity of sem—watel and the amount
of salt and chlorine it contains. :

For determining the amount of salt, the only method
formerly resorted to was, so far as 1 am aware, the sim-
plest, viz. that of evaporating the water and then drying
the residue at a proper temperature, which has been vari-
ously fixed by different chemists at from 130° to 180c.
This method, however, has proved in several respects de-
fective, as was indeed to be expected. According to Gra-
ham! and others, sulphate of magnesia, the presence of
which in sea-water can hardly admit of doubt, does not
part with its last molecule of water till exposed to a temp- *
erature of more than 200° whereas, on the other hand, it
is highly probable that partial decomposition of the chloride
of magnesium contained in the salt takes place consider-
ably below 200°. Even after the salts had been dried for
about 20 hours in.an air-bath at a temperature of 170°—
1807 they were still found to contain, according to my.’
experiments, a considerable quantity of water (about 15"
salt per gramme); dried at a lower temperature, the
amount was somewhat greater. I also tested the salts for
frec magnesia, and found, in direct opposition to earlier
statements, that, even when dried at 160°—170°, they in-
variably contained a very large amount, the quantity of
magnesia to every gramme of dried salt being sufficient to
neutralize move than 20" HCl (onee, when dried at 180y,
even 40™"), For determining the free magnesia, the salts
were dissolved in a. given quantity of titrated sulphuric
acid, and the fluid then retitrated with dilute soda-lye of
known strength. With rosolic acid as the index, the final
reaction was very decided.

! Phil. Mag. J. G, p. 422



Forat undgaa de her omtalte Feil, benyttedes til Be- .

stemmelse af Saltmengden i Sgvandet folgende Fremgangs-
maade,

I en med tmtsluttende Laag forsynet tyk, veiet Por-
cellaindigel indveiedes 30 til 40 Gr. Sgvand, som afdunste-
des paa Vandbad. Efterat Saltene vare nogenlunde vel
torrede, ophededes Digelen med Laaget paa ca]d Minutter
over en Bunsens Lampe, afkjsledes og veiedes paany. Der-
efter bestemtes paa den forud beskrevne Maade den ved
Decomposition af Chlormagnesium dannede frie Magnesia,
hvorved de til Beregning af den samlede Saltgehalt for-
ngdne Data erholdtes.

I en tidligere Afhandling® har jeg paavist, at Car-
bonaterne i Sgvandet ved Kogning omsetter sig til kulsur
Magnesia, som ved Inddampning eller under enhver-Om-
stendighed ved Glgdning efterlader Magnesia, og man
skulde altsaa strengt taget for den saaledes dannede Del
af den frie Magnesia beregne en anden Correction end for
den ved Decomposition af Chlormagnesium dannede Hoved-
mengde. Den Feil, man begaar, ved at undlade dette er
imidlertid baade meget neer constant og desuden saa liden,
at den uden videre kan negligeres, idet den kun bidrager
til at formindske den samlede Saltgehalt med omkring
0.0015 °/y. Det er saaledes fuldstendig tilstreekkeligt til
"den ved Veiningen fundne Mwmngde torret Salt at addere

1.375 Gange den ved Titreringen bestemte Mwengde fri .

Magnesia, for af det saaledes fremkomne Tal at beregne
Saltgehalten 1 Procenter.

Mod denne Methode kan der dog reises Indvendinger,
idet det kunde befrygtes, at mindre Qvantiteter Chlorna~
trium, Chlormagnesium eller Chlorkalium under Glgdningen
kunde forflygtiges, eller at en Del af. den svovlsure Mag-
nesia ved den hgie Temperatur kunde decomponeres og
give Anledning til Tab af Svovlsyre. Man kan imidlertid
let forvisse sig om, at dette ved Anvendelse af en tyk Porcel-
* laindigel med tatsluttende Laag ikke bevirker nogen Feil
af markbar Indflydelse. Saaledes fandt jeg, at 1.2 Gr. af
en passeide Blanding af Chlorkalium og Chlornatrium ved
11/, Times stezerkest mulig Glgdning over en Bunsens Lampe
i den samme Digel, som jeg benyttede til mine Saltbestem-
melser, kun tabte 2 Mgr. i Vagt, det vil sige; Blandingen
tabte ved Glgdningen ikke fuldt 0.14 Mgr. pr. 5 Minutter,
Ligeledes paavistes ved Bestemmelse af Svovlsyre og Mag-
nesia saavel i det benyttede Sgvand som i det glodede
Residuum, at man selv ved en meget langere fortsat Glod-
ning end den, der udfordres forat skaffe fuldstendig vand-
frit Salt, ikke risikerer nogen skadelig Feil foranlediget
ved Forflygtigelse af Chlormagnesium eller Decomposition
af svovlsur Magnesia.

! «Om Kulsyren i Sgvandet” Side 40 gverst.
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In order to guard against the above-mentioned errors,
the following mode of operation was adopted for determin-
ing the amount of salt in sea-water.

From 309 to 409" of sea-water were introduced into
a thick porcelain crucible of known weight, furnished with
a tight-fittting cover, and evaporated on 'a water-bath. So
soon as the salt avas sufficiently dry, the crucible, with the
cover 'on, was heated for about 5 minutes over one of
Bunsen's gas-burners, then cooled and weighed with its
contents. . The free magnesia liberated by the decomposi-
tion of the chloride of magnesium was now determined in
thé manner previously described, and the last factor neces- .
sary for computing the total amount of salt accordingly
found. _

In a former paper! I drew attention to the fact, that
the carbonates present in sea-water are transformed during
the process of boiling into carbonate of magnesia, which
after c¢vaporation, or, at least, on the salt being thoroughly
heated, leaves a residue of magnesia; and hence the pro-
portion of free magnesia thus formed would, strictly speak-
ing, seem to involve the need of a correction different from
that adopted for the 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 constant, and, on the other,
so small as to admit of being safely ignored, seeing that
it reduces the total amount of salt only about 0.0015 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 the free magnesia determined by titration: the
figure thus obtained will serve to compute the percentage
of salt.,

This method certainly is solfar open to objection,
that small quantities of chloride of sodium, chloride of
magnesium, or chloride of potassium may be volatilized
during the process of heating, or some portion of the sul-
phate of magnesia be decomposedFat the high temperature,
and thus occasion a loss of sulphuxic acid. The error,
however, arising from this source will not exert any ap-
preciable influence on the result, provided the crucible
used for the -operation be of thick porcelain, and have a
tight-fitting cover. - Thus, for instance, I found that 1.2¢7
of a proportionate mixture of chloride of potassium and ’
chloride of sodium, -on being heated for the space of an
hour and a quarter over one of Bunsen’s gas-burners in
the crucible I had used for my salt-determinations, lost
only 2m in weight, or 0.14™ every D minutes. More-
over, it was manifest on determining the sulphuric acid
‘and magnesia both in the water itself and in the heated
residue, that, even in the event of the heating-process being
much more protracted than is necessary to obtain salt free
from the smallest trace of water, no serious error can
result from the volatilization of -chloride of magnesium or
the decomposition of sulphate of magnesia.

2 «On the Carbonic Acid in Sea-Water,” p. 40.



At Methoden giver indbyrdes vel overensstemmende
Resultater, viser de talrige Saltbestemmelser, som udfgrtes

med samme Vandprgver, Saaledes fandtes ved neden-
staanende Forsgg
. 3595 3.514
Proc. Salt i II (77" Proc. Salt i VII {3.516 .
L 2.303
2.299 3.501
- |3.386 gzgé
3.385 o
| —  — - v 3800
- - -V ‘3)53 3.506
3.500
R X 8.501
|32y

Resultaterne ere, som man ser, allerede her temmelig
vel overensstemmende, men kunde visselig gives en endnu
sterre Ngiagtighed, om man vilde arbeide med noget stgrre
Quantiteter Sgvand.

For Vandprgverne III og VII cr Egenvicgten ved
11’; < allerede tidligere ved Hjwelp af Pyknometer bestemt
til respective. 1.01739 og 1.02669, for Vandprgverne. IV,
V. VI og VII er den funden \cd gientagne Aflwsninger
paa et af de corrigerede Arwometre, medens den for Proven
II kun blev bestemt ved en enkelt Aflesning.  Ligeledes
bestemtes meget omhyggeligt samtlige Vandprgvers Chlor-

mengder. Heraf kan
: o Saltmangden
Chlorcoefficienten = —oi——2—-—
Chlormmngden
og

Saltmengden
Egenviegten — 1
beregnes, saaledes som det er gjort i nedenstaaende Tabel.

Egenvaegtscoefficienten =
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That the results obtained by this method must be
regarded as agreeing very closely inter se, is shown by the
numerous salt-determinations performed with the same
samples of water. :

' 595 J 3.514
Per cent of Saltin IT _,. Per cent. of Salt in VII/ 8.516 -

] BT l 3515

) C— . Im Ji 303 _
|2:299 3.501
- e
m 3.385 o R
.- — . yIrpd 39w
J 3.502
C . 530 3.506

2 3 D 3 -)7(,

These figures, it will be seen, differ but little nter
se, and by increasing the quantity of water greater accuracy
could no doubt be attained.

~For samples IIT and VII, the specific gravity at
175’
viously determined by means of the pycnometer; for samples
IV, V, VI, and VIII, it was found by repeated readings
of one of the corrected aveometers, whereas for sample
IT it was determined by one reading only. The ‘amount
of chlorine, too, in each sample was carefully determined.
From these data may be computed the
Amount of Salt
Amount of Chlorine

respectively 1.01739 and 1.02669, had been pre-

Coefficient of Chlorine =

and the
Amount of Salt
Specific Gravity — 1

Coefficient of Specific Gravity =

- as set forth in the following Table.

No e f1?])1(11< imiiﬁ]ﬁae: e t Olor.
! 105 W " leocfficient. [
II ! -.1.02-670 ; 1,947 ! 3.521 1319 1808
I 1.01739 r_l_é;,'_l__ 2.301 132.3 f_1.810
IV |__rossiy | ud68 | 3386, 1316 11y
VI 1.02676 - 1956 ! 3532 l 132.0 '_1~806_
VI | .1.02488 i ' 1809 : 3 278 13 8 :-_ 1812
VII | 1.02669 & 1.947 | 3:515 | 131.7 | 1.805
VIIL | 102655 ('T({;?(" 3.503 f"_'{31.§'i 1808
" Som det heraf fremgaar, er baade Chlor- og HEgen- -

vaegtscoefficienterne tiltrods for Saltgehalternes Iorskjellig-
hed overalt meget ner constante, saa at Variationerne
Chemi,

Don norske Nordhavsexpedition. Tornne:

I Q . -
. Spee. Grav., |1’01(ontafre]PexcontarrelCoefhment|Coefﬁmcnt

No. Lt Lt"l I of | of i of of
: 17.% ||Chloxmo | salt. ;Spcc.va (‘hlomu%
T I ro2670 ;mfc;ﬂ”f}:;x ] 131.9 | 180?
--—I"I_I_I-W I 0173—9— ~_1_271 | 2.301 { ...I..32 3 1810
v | 1.02573 [ 1.868 l 3.386 f 1316 | 1.813
Y i 1 02676 ] I. 956— ,_ ‘;—532 | i_\;z—a_!l.fioé -
VI, roa88 | 1809 32781 1318 | 181z
R 020669 oo 947 . 3:515 ; 131.7 ' 1.805 _
VI | , xc;éﬂa—ém"- 1938 563 ‘ 131.9 (1808

It thus appears, that the coefficients both of chlo-
rine and specific gravity, notwithstanding the difference in
are always very nearly constant;

8

the percentage of salt,



rimeligst bliver at tilskrive Observationsfeil. Som Chlor-
coefficient kan heraf opstilles

1.809 + 0.00076

med en sandsynlig Feil af en enkelt Bestemmelse af 4 0.002
og som Egenvagtscoefficient :

131.9 + 0.058

med en sandsynlig Feil af en enkelt Bestemmelse af + 0.15.

Dissc Verdier stemme iser for Chlorcoefficientens
Vedkommende ganske vel overens med tidligere fundne
Veardier, saaledes har baade Forchbammer og Ekman i
Middel fundet 1.811, medens de af Andre opstillede Egen-
veegtscoefficienter overalt ere noget mindre end den af mig
fundne.

Ved Hjxlp af disse Coefficienter l;:‘ir.jeg af de paa |

Expeditionens Togter udfgrte Chlor- og Egenviegtshestem-
melser beregnet Vandprgvernes Saltgehalt og sammen med
Originalobservationerne opfgrt dem i nedenstaaende Tabel.

Egenvaegterne ere i Regelen kun afleste med 4 Deci-
maler, det bte er kun opfert, hvor det havde en Verdi noer
5, saa at det kunde vare Tvivl underkastet, om der ved
Afrunding skulde formindskes eller forhgies, 1 de reduce-
rede Egenvagter findes ligeledes kun opfert 4 Decimaler,
hvor det uden Tvivl kunde afgjgres, til hvilken Side
Afrundingen skulde finde - Sted, hvorimod der i modsat
Fald ogsaa der er tilfpiet et dte. De med.* betegnede
Egenvegter ere aflmste paa Armometre, hvis Correction
ikke er bleven bestemt, Til Optagelse af  de til Under-
sggelse af Saltholdigheden bestemte Vandprgver er foruden
det tidligere beskrevne, af Wille construerede, Apparat og-
saa paa grundere Vand ofte benyttet den af Ekman an-
givne fortrinlige Vandhenter, som imidlertid ifglge den Frem-
gangsmaade, hvorefter Dyblodninger paa den norske Ex-
pedition forctoges, ikke egnede sig til Brug ved stgrre Dyb.

Ved Velvillic af Professor Mohn har jeg faaet op-
givet de undersggte Vandprgvers Temperatur i Havet, hvor-
ved det er bleven muligt ogsaa at tilfgie en Rubrik: for
deres Egenvaegter ved denne Temperatur i Forhold til
rent Vand af 4°¢! Af de 1 Tabellen gjengivne Observa-
tioner ere alle indtil No. 149 udferte paa Iste Togt af
- Svendsen, alle fra 149 til 225 paa 2det Togt af mig, de
gvrige ere udfgrte paa sidste Togt af Schmelck og mig i
Feallesskab, saaledes at det stprste Antal skyldes Schmelck,
der dette Aar medfulgte Expeditionen.

! Rent Vand af 4° er ved dennc Reduction valgt som Enhed,
fordi den allerede tidligere er anvendt af J. Y. Buchanan (Proc.
Roy. Soc. 24—h97).  Ved Beregning af Egenveegternes Veerdi

" ved Havets Temperatur i Forhold til Vand af 4° er Forhol-
det mellem Volumet af rent Vand ved 4° og 17.%) sat == 0.UORTHR,
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and hence the variation in the results should most prob-
ably be ascribed to errors of observation, I'he coefficient
of chlorine may accordingly be taken at —

1.809 4+ 0.00076

with a probable error in a single determination of + 0.002,
and the coefticient of specific gravity, at —

131.9 + 0.058

with a probable error in a single determination of + 0.15.

These values agree closely, in particular: as regards
the coefficient of chlorine, with those previously found.
Thus, for instance, the mean value found both by Forch-
hammer and Ekman was 1.811, whereas the coefficient of
specific gravity given by former obscrvers is somewhat
lower than mine.

By means of these coefficients 1 have computed from
the Ceterminations of chlorine and specitic gravity the
amount of salt in the samples of water collected on the
Expedition, and have set down the observations and their
results in the accompanying Table, which calls for a brief
explanation. A .

The specific gravities are as a rule not read to more
than 4 decimals, a fifth being added only in the event of
its having a value of 3, in which case it is often doubtful
whether, when rounding off the figures, there should be
increase or diminishment. The reduced specific gravities, too,
are expresed with 4 decimals only, wherever it was mani-
fest in which direction the rounding off had to be made;
when such is not the case, a fifth has been added. An
asterisk at the side of a specific. gravity denotes that the
latter was determined with an areometer for which no
correction had been found. Besides the instrument devised
by Wille, of which a description has been given, Ekman's
excellent apparatus was likewise made use of, in compara-
tively shallow localities, for collecting the samples of ‘sea- |
water in which to determine the amount of salt; the mode
of sounding practised on the Norwegian. North-Atlantic
Expedition would not admit of its adoption for greater depths.

Professor Mohn has kindly furnished me with the
temperatures of the samples of water ¢n sitw, which has
enabled me to give an aditional column for the specific
gravities, at those temperatures as compared with pure
water of 4°.! Of the observations given in the Table,
those extending from No. 1 to No. 149 were performed
on the first voyage, by Mr. Svendsen; those extending from
No. 149 to No. 225, on the second voyage, by myself; the
remainder were taken on the last voyage, by Mr. Schmelck
and myself conjointly, the greater number, however, by Mr.
Schmelck, who that year accompanied the Expedition.

! Pure water of 4" was chosen as the unit of reduction, J. Y. By-
chanan having previously adopted it as such (Proc. of Roy.
Soc. 24, p. 597).  When computing the specific gravities at the
temperature of the sea, as compared with water of 49 the
ratio existing between the volume of pure water at 4° and 17.%
was assumed to be Q.098TG8,
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Tab. ) , ( Saltmeengde.
T , | fD\'b(le hvorfra Pry- | | Temperatur. Egenveegter. | | (Cmount of Salt
| | " ven hentet, , Cemperatire,) (Specifc Gravity) | .: meastred.)
] Tanwdo. gt o whih b om g | e Gl
I Nordlig o, T D | gen. | Ved | Ved |mengde| gy Hfter
St t. | Breddet‘ Green- | veegter, I Under 1 Lo17en t° (Amotnt of : Areo- Ch O_ii'

N ) wich. : Engelske i (Specific | Aftmsnin- Havet. | 507, 30 | Chlorine) | ncter. | meengde.
S T -l P ey e PR ayae |00
atitude. ! u-{:?':?""') l fglisn | (Metresy | l (In Siy | 4 ¢ ] Arcometer, 9 | tount o
1 e ‘ i.;”,{m,,x.) : o When read.) 40 P io ‘ . i —-__J- o .
_ N S S S D _—_.6 o b— ] 193 —
v et e | | * .8 ! -—_— 1.014 5 . o
- melloh Se o ] o et e = Lenes) — 0= D) o
Ly — Da 1 "2 |1.0234% 37 g 0228 — — | 3.01
2 | — 0. 0237%1 12.5 - b — —
' : Deo. 2 4 I 3 * . l 1.0233 | —_— - ¢ 3.07

. Lo 3 S o S — lrozzs | o— 1~ ] 316 ~

4 - . 'DO' 1 7 [.0242*! 13.8 —_ ] 1:02395} - . - 3.16 -

ol Do SN oot Bl e B Sl

6‘ - Do. 6 Trojro245 g 17.0 0 ]xo°s455 — — | 3% _

— . : 0 — 02545 _ —

é — l. Do, 7 13 :1.02490 fg 67 11.0266  1.0274 . — 1 35t -

2 1 61° 6 60 31 Q 672 1229 1-027(8)* Z i ! '1.0107 ! — | — , I.;}é' -
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17 | — | De. 8 156 — 10252 | | -
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. Dybde hvorfra Prg-

! Steerk Regn. (Heavy Rain.)

: I
| I o | ven hentet. Temperatur. E,r,ren\-'aeg.ter. , Saltinangde.
{ Nord] ‘ Lu}n;;;de '(Del;:l]‘f”’m whiflh Ith;‘fam- Almsto (Jemperature.) (Specific Gravity.) I (An;::;zl;){diau
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No| o | " [ Eyeie e e | Y B e ) gt
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81 | . Dp. | 0 o | 1.0275 |, 15.8 | g4 10269 ‘10273 .~ — | 355 —
82 — (Nonhc?n"1!.;';?1:;‘;3)"));:;";\'nulsu‘) i o 6] [ 1-0276 I 15.0 : g.4 :1-0269 il 02725: — 1 3.35 ; -
83 — , 0. | o 0o 1.0277 15.0 9.4 '1.0270 |1.02735 — | 3.56 —
841 37 1 62° 28.31 2° zg’\V.i 309 565 ! 1.0276 15.3 0.1 ix.ozég '11.0283 | — | 355 ; —
"85 37 162 283 |2 29 i 6go | 1262 . 1.0276, 158 | —1.1 |1.0270 ;10285 | — | 3.56 | —
86 — |62 15 4 32 : o . 0 ( 1.0274 | 158 | 9.3 [1.0268 '1.0272 ’ — i 353 . —
87 : — 62 23 |3 26 : o | 0 , 1.0274 : 15.5 9.6 |1.0208 .1.0271 | — l 333§ —
88 i — 1062 28 |2 29 ' 0 I o . 1.0274 157 ! 10.4 ;1.0268 'i.0270 — ! 353, —
89 C T 62 37 2 52 ,l o | o | r.o27s | 15.7 10.2 ,1.0269 |1.0271 . i 355 . —
go: — | 62 50 |3 30 : o] | o ! 10276 153 10.5 1.0269 fr1.0271 : — | 355 | —
91 ’ — 62 37 f 3 47 ! o o I 1.02751 14.8 10.3 ,1.02675,1.0270 ! — 353, —
92 — .63 12 [ 4 39 ' o o | 10274 ; 157 9.7 :1.0268 - 1.0271 | — 333,
931 — ! 63 22 5 20 } Y 0 | 102771 14.0 9.4 ;1.0268 |10272 1 — [ 333 , —
94 i 40 © 63 22.5 l 5 29 | S5 i 942 | 1.0277 | 13.6 l —o0.4 ‘1.0267 |1.0281 | — ' 3.52 |
95 40 . 63 22.5 | 5 29 | o | o ,ro277 138 | 97 lx.02675|1 0271 | — | 3.53 —
96 | 40 . 63 22.5 5 29 1 o . o | 1.0277 13.8 N 9.7 :1.02675. 1.0271 — ] 3.533 | —_
97 | 40 63 22.5 5 29 ! o, o {10277 . 154 | 10.3 -1.02705!1.0273 — | 357 ' —
98 | — Reikjavik. ; o 0o ;10272 11.1 | 9.8 j1.0258 !1.0201 —_— l 340 | —
99 I — ! (The Middte of Faxe Bay) | o o 10267 16.3 ‘i 1007 ‘1.0262 ;1.0265 | — | 346 | —
ool — 63" 49" 22° 527 ! o 0 | 1.0273 14.5 8.8 i1.0265 ;1.0260 ; — 3.50 l —
101 — 63 37 21 58 | o . 0 | 1.0274] 14.2 9.7 11.0265 1.0268 © —— | 350 | —
1021 — 63 42 22 25 | o o , 1.0278 |, 11.7 95 11.0265 ,1.0268 , — 350 @ —
103 | — 163 25 21 o© i o o . 1.0271! 15.6 10.0 i1.0265 '1.02075' — | 350 | —
104} — 163 13 19 53 o o :1.0273 | 15.6 10.4 |[1.0267 ‘10260 ' — | 352 | —
105 |~ | 63 6 18 13 ; o | o i1.0273| 16.8 10.6 |1.0269 110271 | — ( 355 ' —
106 P l 63 7 17 31 ; o ! 0 ' 1.0273 + 15.3 10.2 11.0266 i1.02685| — 3.51 I —
107 | — P63 7 16 20 o ! 0 j1.0273: 15.6 11.0 11.0267 1.0268 | — 3-52 [ —
108 | — } 63 8 15 g o 0 ! 1.0276: 15.2 11.0 !1.026() 0270 — b3ss 1 —
109 , — | 63 8 'I13 50 L o ! o ! 1.0279 | 13.0 10.7 i1.0268 ;1.02695! — . 353 | —
1o, — {63 20 13 22 ! o ! o ! 10272 | 16,0 | 107 [1.020065:1.0268 | — | 3.2 ! —
111 45 | 63 28 ‘12 58 | o o 1.0273 , 16.9 10.4 '{1.02695!1.02715! — i 3.35 |
112 - — | 63 38 ‘12 35 | o ! o . 1.0279; 13.6 10.0 |1.0269 j1.0272 — ! 355 ¢ —
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| . B .o
% | | Dybg:nhl\;g;ftxnl’m- Temperatur. Egenvaegter. Saltmeengde.
! i - | . Lflgl{:gde (Dej;:’tl/;‘;ﬁ":gcwg;';ll;ct'l:ee;..;’am-, Aﬂwste (Zemperature.) (Spefiﬁc Qravity.) . (A'?:;g;i‘:‘cfdja“
'S | Nordlig | Gr —i KEgen- ——— . Chlor-
No, | Dtab)  Bredde. - Clegn : © | vester | y4er Ved | Ved |mengde| peo. | pter
No. ;  @ora . Engelske (Specific Aﬂ;;s[fi‘n_ 1 170n ¢° (Amount of | Argeo- Chlor-
| l FLatitude.) | (Idi;!r{‘i)!’f:ldﬂ - ¥avne. ; Meter (j":::i'i;g gen. Havet. 1705 4° Cilorine,) meter. | maengde.
! Greenwich.) Fnglish (Metres.) i . At At ) the By the
! ‘ | o (Waeon read.) '”"‘SO"") % ; :_OU _ Aeter.) fé'}("'z?‘r’;:w‘.’.)f
e -
13l — | 63° 57" [11° 52 W.l ) o |10277 | 136 10.2 !1.0267 (1.0269 — 3.52 —
114 i 64 14 11 12 o o 1.0277 140 , 9.5 11.0268 |1.0271 - 3.53 —
115, 48 | 64 36 10 215 0 0 |1.0279 11.5 - 5§53 |1.02655:1.0275 — 3.50 —
116 | — 64 44 10 4 o 0 i1.0270 . 175 7.0 |1.0268 11.0275 — 3.53 —
117, — |65 o 9 24 o o :1.0269 18.0 7.4 |1.0268 ;1.0275 — 3.53 —
118§ — | 65 "21 8 36 o o 61.0271 16.8 7.8 '|1.0267 !'1.0273 = 352 —
119 — | 65 39 7 53 o o 1.0271 ! 15.0 7.2 :11.0264 |1.02705 — 3.48 —
120 / 51 | 65 53 7 18~ o O [1.0272 150 | 80 !1.0265 |'.1.o‘z705| — 3.50 —
121 51 65 53 7 18 515 942 ;1.0272 16.0 | —0.6 . 1.02665'1.0281 - 3.52 —
122! 51 | 65 53 .| 7 18 1163 2127 1.0272 16,0 | —1.1 [1.02665]1.0281 — 3.52 —
1231 — | 65 351 5 36 0 0-11.0269 18.2 8.4 !1.0268 '1.02735 —- 3-53 —
124 - 65 49 i 4 18 0 o [1.0270 : 17.6 @ 9.3 !1.0268 |1.0272 - 353 —
125 | 52 | 65 47.5 3 7 o} .0 {10270 | ‘17.6 | g7 1.0268 !1.0271 — 353 -—
126 . 52 : 65 47.5 |3 7 515 { 042 [1.0270 | 17.4 | —0.4 [1.0267511.0282 — 353 . —
127 | 52 | 65 47.5 '3 7 1861, © 3403 |1.0280 120 | —1.2 |1.0267 |1.0282 — 3.52 —
128 | —.| 64 47 4 24 E. o [ 0 [1.0274 | "13.9. 11.0 |1.02645!1.02655 — | 349 —
12, — | 64 47 4 24 0o 0 10264 ' 190.5 11.0 ° ’1.0266 1.0267 [ L 3.51 —
130 i — | 64 49 4 46 o i -0 |1.0263 | 19.0 10.8 !1.02064 {1.0265 ! — { 3-48 —
131 ) — 64 46 5 38 0o o |1.0270 18.0 11.2 11.0269 |1.02695 — | 355 —
iz — | 63 42 6 47 o | 0 ,1.0265 | 19.0 10.6 | 1.0266 [1.0268 — | 3.51 —
133] — 64 37 -8 o o | o} !1.0265 I 10.0 l 108 ]1.0266 !1.0267 — 1 3351 —
1340 — |64 27 8 36 | 0 | 0-|1.0253 | 19.2 10.5 :1.02545|1.0256 — 3:36 —
13(5) : g ety 2.3521‘\‘.‘\??&' i Tosition. - | Y | -0 j1'022g* 15.8 ——6 l.0261)273 —6 : - 2.86 —
13 3 )64 413 9° o . o | o |1.027 13.4 1. 1.02 1.02675 — 3.53 —
137, 68 | 64 441 | 8§ ¢ | o | 0 :1.0277 | 13.0 11.6 | 1.0266 lx.ozbb — 3.51 —
138° 73 | 64 46.5 L7 28 ! o | 0 |1.oz76 13.0 11.3 10265 .1.0205 - 3.50 —
139, — {64 48 6 45 ) o } o {1.0277 } 13.0 11.5 1.0266 | 1.0266 T 3.51 —
140 | — | 64 48 | 6 26 | o | 0 |,1.0281 12.2 11.6 {1.02685 1.0268 — | 354 —
141 — | 64 33 |5 31 o | o |1.0278 14.2 11.8 |1.0269 |1.0269 — 355 —
142| — |64 .4 5 35 ) ‘ 0 1.0277 13.8 | 11.7 i1.02675]1.0267 — 3.53 —
143 — {64 2 |5 42 o | "o l1.0277 | 13.8 12.0 . !1.02675!1.0267 — 353 —
144 89 |64 .1 |6 75 o o i1.0277 13.8 12.2 |1.0267511:0266 — !l 3.53 —
145 | — ;64 o | 6. 42 0 ' - 0 |1.0279 ‘ 12.0 11.4 ;1.0266 1102665 — 3.51 —_
1461 — [ 63 48 6 42 ol 0 |1.0268 12.8 12.8 11.0257 1.0264 — 3-39 —
147 | — {63 22 .60 47 o | o '1.0259 ! 12.8 | —  i1.0248 | — - 3.27 -
148! — | - Stadt. o } o l1:0250 ) 14.2 | — 11.02415 — - 3.19 -
149 | 94 j 59° 8,2 1 4° 38 o . 0o 1.0259 ! 120 | .8 ;1.0245 (1.0248 | . — 3.23 —
150 94 | 59 8.2 , 4 38 145 l "~ 265 l1.0263 i 12.0 ‘ 5.0 |1.0249 |1.0258 - 3.28 -
151 95 i 60 42.5 1 4 13.7. o 0o 1.0254 ! 12.9 | 9.4 |1.0242 | 1.0245 — 3.18 —
1521 g5 | 6o 42.5 { 4 137 | 175 | 320 [.1.0278 ] 11.9 5.8 ‘1.0264 l1.0272 - 3.48 —.
153 | — i 64 47 2 50 ! o 0 '1.0276 | 127 9.4 ,1.0263 10267 - | 347 —
I54 | 96 | 66 8.3 .' 3 o o | o l1,0278 ! 13.5 8.2 Ix.oz()é .|1.0272 — 1 3.51 —
1551 g6 : 66 85 |3 o 805 } 1472 11.0275 | 14.9 | —1.1 1.0266 i1.0280 - 351 |
156 | 97 / 66 2 4 21 683 1249 (f.0284 | 109 @ —1.1 [1.0208 ;1.0283 - 353 —
157 | 98 .65 56 J 5 21 | 388 } 710 [1.0278 . 130 |—1.0 102655 1.0280 | I 3-50. |  —
158 | 99 : 65 51.5 | 6 25 213 | 390 ‘rLo277 135 6.1 1.0265 ;1.0274 | - 3.50 —
159101 | 65 36 |8 32 o I o [1.0276 12.6 9.4 j1.0263 |1.02665. 347 —
160 | ro1 l 65 36 |8 32 223 ! 408 (1.0283 10.3 6.0 |1.0266 :1.0275 - 3.51 —
161 | 104 } 65 28. } 9 56 162 ) 296 j1.0282 | 11.4 | . 6.5 |1.0267 :1.0275 - 3.52 —
162 | 124 ' 66 41 6 59 o] o ’1.62735 14.5 8.4 i1.0264 l1.026g | 3.48 -
163 | 125 | 67 52.5 | 5 12 o .0 :1.0282 10.1 7.0 |1.0265 |1.0272 | 1.957 3:50 3.54
164 | 125 i 67 52.5 .5 12 700 | 1280 ’1.0280 104 | —1.1 [1.02635!1.0278 | 1.951 3.48 353
165 | 137 : 67 24 / 8 58 o | 0 :1.02745 9.9 8.2 |1.0257 |1.0203 i\ — .| 3.39 - —_—
166 j.137 | 67 24 8 58 400 732 |1.0281 11.7 -—1.0 |1.0266 |1.0281 — 3.51 —
167 1143 | 66 58 10 33 o ‘ o ‘1.0273 10.7 8.2 |1.0257 |1.0262 1.899 3.39 3.44 .
168 1143 1 66 58 |10 33 189 | 346 l1.0279 120 | 6.2 |1.0265 [1.0273 1.956 3.50 354

. N .
Den norske Nordhavsexpedition, - Tornee: Chemi. . o
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i ! ‘Dybde hvorfra Pro- I Temn I L P Y
; ! it ! T ratur, Egenveegter. ) Saltmeengde.
} I: La‘/llgdcv ’(Depthv{s:;lm }llif‘z';etth.e Sam-; . ( ’I’em::aturc.) (Specific (x’riuit_//.) . (dmount of Salt
. : N()I‘Jlig i fli; ! ple; were collected.) i I}Sﬂl)é;tc : s . ) - Cth]._ meagured.)
No. ;Stat' Bredde. | G“rﬁﬁ? | | "“{z‘é‘“-!ﬁ Under )  Ved '| Ved = mengde. | pp o Efter
] NO. (North I . :En;:clske: ‘ (Specific :Aﬂmsnin-" I 1_1"__‘?_ v ¢? (.‘lmou.{nt of |  Argeo- Chlor-
. Latitede.) | (],t.);;z;t‘ude I Favne. ( Meter. : (';;2:}1)["/ gen, - ‘ Havet. ! 17.0675 ! 40 Chlorine.) ! meter. mwngde.
| Greenwich) (English o (letres) o . (In Situ) <1t I [li)‘ : i (By the (Ly the
Lathoms. . i 1705 ¢ t . " Areometer.) | Amount o
| || . ‘ ) l (W"c"”“‘l'v)i t° | yrow i rYy : oo ter:) |. Chlorine:g
i
169 | — (e e oty ! 0 0 i r.oogr*! 11.7 | — ’1.0083 — —  1.09 _
170 | 152 67° 18 12° 36" E. o | 0 |1.0266 14.3 8.2 ;1.0256 [1.0261 — ‘ 3.38° 17—
171 152 : 67 18 !12 46 70 | 128 :1.0270 13.5 | 4.1 j102585]|1.0269 — 341 | —
172 | 152 I 67 18 12 46 125 | 229 :1.0274 13.5 4.1 }1.0262 | 1.0273 — ! 346 | —
173 (162 | 68 23 10 20 | 795 | 1454 | 1.0270 17.2 —1.2 |1.0266 1.0280 | 1.943 | 3.51 | .3.51°
1700 — | (momanerse the Nt Tyeeay | o ‘ 0 {1.0269 | 14.5 8.8 '1 02359 |1.0264 — | 341 —
175 | 171 | 69° 18" i14° 29" ! o ! 0 i1.0272 11.9 9.0 {1.0258 !1.0202 — , 3.40 -
176 ¢ 171 . 69 18 14 29 " 642 1174 1.0282 9.9 —1.0 :1.0265 1.0279 - ! 3.50 —
177 L 176 1 69 18 !14 327 o | o '1.0270 13.3 { 8.0 i1.0258 |1.0264 — : 3.40 —_
178| 179 169 32 11 10 o | o :1.0280 10.9 ! 8.8 1.0264 '1.0269 | 1.045 ! 3.48 ! -3.52
1791 179 | 69 32 11 10 1607 | 2939 1.0282 ! 97 i 1.2 1.0264 :1.0279 i 1.935 ‘ 3.48 i 3.50
"180 f 183! 69 50.5 | 6 15 o | o 10279 : 13.3 l 8.6 1.0267 i1.0272 | 1.952 © 352 ¢ 3.33
181} 184 | 70 4 9 350 o ! 0.,1.0280 | 12.6 ' 7.6 {1.0267 ;1.0273 1.043 ‘ 3.52. 3.51
182 1 184 1 70 . 4 9 50 600 | 1097 .1.0279 ; 12.8 0.0 1.0266 ;1.0280 1.928 3.51 3.49
183 | 184 70 4 9 50 . 1547 ! 2829 |1.02765: 13.4 L —1.3 .1.0265 | 1.0279 1.935 | 3.50 | 3.50
184 | 187 | 69 51.5 (14 41 1335 ; 2441 1.0276 { 15.2 { —1.1 [1.02675!1.0282 1.933 3.53 | 3.50
1851 188! 6g 43 15 29 o ! o '1.0278 ;i 13.2 | 9.0 {1.0266 ‘ 1.0270 1.939 ‘ 351" 3.51
186 189 | 69 41 |15 42 ] o | 0 '1.0275 ! 13.2 | 9.6 :1.0263 |1.0266 1.923 | 3.47 3.48
187 | 18g | 69 41 15 42 860 1573 |1.0279 ; 12.9 —1.1 [1.0266 1.0281 . 1.931 . 3.51 3.49
188 | 200 | 71 25 i15 40.5 o o [1.0282 ' ' g9 ’ 7.8 11.0265 ir1.0271 ! —  3.50 —
189 | 200 | 71 25 |15 40.5 620 1134 i1.0285 9.4 “—1.0 ,1.0267 {1.0281 | 1.949 ' 3.52 | 3-53
190 1 206 70 45 14 36 ) 0 .1.0282 | 93 ‘ 8.2 |1.0264 10270 ' 1.945 | 3.48 . 3.52
191 ) 206 | 70 45 (14 36 700 1280 11.0285 | 87 ; —o0.7 |1.0266 (1.0280 ; 1.945 | 3.51 | 3.52
192 | 206 | 70 45 |14 36 1248 | 2282 '1.0283 | .2 ' —1.1.]1.0265 [1.0279 ©1.9453 ( 3.50 | 3.52
193 | — ntrames o the Salaeren Ford, o o - | -4 -, — . — ‘ 1.744 +  — 3.15
194 | 212 | 70° 12.5 |17° g1’ o 0 i1.0255 | 21.7 ‘ 7.2 11.0201 !1‘02675; 1.895 3.14 3.43
195 | 212 ' 70 12.§5 :17 41 142 260 1.0272 ' 17.6 / 5.8 11.02685 1.02775; 1.940 . 3.54 | 3.51
1g6; 213 | 70 23 2 30 -0 o |1.0277 | 14.2 8.2 !1.0267 11.0272 . 1.956 ' 3.52 3-54
197 { 213 | 70 23 2 30 1760 ' 3219 1.0274 ' 15.5 ‘ —1.2 '| 1.0266 | 1.02805| 1.951 . 351 3:53
198 1 2151 70 53 2 oW/| o 0 [1.0276 i 14.9 8.0 i1-0267 12.0273  1.945 | 352 3-52
199 | 215 70 53 2 o 200 366 g1.02,755! 15.2 I 2.8 .1.0267 [1.0279 1.945 | 3.52 ] 3.52.
200 | 215 70 53 2 o0 700 | ‘1280 1.0276 i 14.3 ‘ —0.6. | 1.0266 ’ 1.0280 1.935 - 3.31 | 3.50
201] 215070 353 12 o 1665 | 3045 1.0275 . 14.5 | —1.2 ‘1.0265 |1.02795| 1.939 | 3.50 © 351
202 | 21771 o 5 85 . o o 1.0283 ! 6.5 | 4.6 [1.0262 .1.0272 — i 346 | —
203 | = | Ghtern Erivomity of aen? Stayen) o : o 1.0280 40 3.0 [1.0250511.0268 — 338 . —
204 ; 225 | 70° 58 .| 8° 4 + -~ o | . o .1.0278 9.2 | 3.4 -1.0260 '1.0271 — .. 343 —
205 | 226 | 70 359 7 51 o 0 [1.0277 ' 10.5 | 3.0 |1.0261 [1.0272 ; 1893 Y344 3.42
206 | 2261 70 359 7 51, 2340 1 622 j1.0282 | Q.1 —o0.6 [1.02635 1.0278 1.036 | 3.48 3.50
207 | ~— [ 6g 20 11 18 . o i "o .1roz276 ' 128 r 4.3 [1.0263 - 1.02745| 1.925 | 3.47 3.48
2081 — 68 33 | 7 25 o 4 o — 5 == 6.0 — ] - 1.036 L= 3.50."
209 ; 243 68 32.5 i 6 26 o o .1.0280 12.8 7.8 11.0267 :1.0273 1.945 ' 3.52 3.52
210l 243! 68 32.5 | 6 26 600 ., 1097 '1.02715] 16.7 —0.8 [1.0266 '1.0280 | 1.927 . 3.5I | 3.49
211 | 243 | 68 32.5°1 6 20 1385 i 2533 1.0286 . 5.7 —1.3 |1.0264 |1.0278 1.940 = 3.48 3.51
212 | 245 | 68 21 -2 5 o | o.,1.0280 13.4 r 9.0 [ 1.0268 ‘1.02725% — i 4-53 —_
213 | 247 68 5512 23 E. 0 0o 1.0278 13.8 | 9.4 |1.0267 | Loz271 1.954 | 3.52 | 3.53
214 247 ;1 68 551 2. 24, 500 914 1 0278 | 13.1 [ —-0.4 |1.0260 | 1.0280 1.927 | 3.51 3-49
215 247 | 68 5.5 |2 24 1120 | 2048 1.0275 | '14.5 ! -—1.2 [1.0265 '1.02795| 1:929 ; 3.50 3.49
216 | 249 | 68 12 | 6 35 i 1063 | 1944 1.02724 | 154 : —L3 1.0266 -1:0280 | 1.937 ! 3.51 "3.50
217 .. 251 | 68 6.5 |19 44 o o :1.0276 139 | 132 |1.0265 |1.0262 1.927 i 3.50 3.49
218 | 252 Byndentor skranvon, o 0 '1.0254 | 19.2 14.07 }1.0254 11.0249 | 1.820 , 3.35 1 3.29
219 {. 253 Skjxerstadfjord. o 0o '1.0178%| 14.3 13.0 ‘1.0173 l1.0168 | 1.261 |, 2.28- 1 2.28
220 ; 253 " Do. . 263 | 481 .1.02755: 11.2 3.2 {1.0260 {1.02715] 1.887 ' 3.43 3.41
221 | 254 | 67° 27’ |13° 25’ o j 0 1.0266 | 12.6 | 10.0 |1.0253 '1.0255.) 1.843 3,34 3.33
222 [ 254 | 67 27 |13 ‘25 70 | 128 ;1.0278 | 1.2 | 4.8 } 1.02625i1.0272 | 1.929 346 1 3.49
2231 2541 67 27 |13 25 140 | 256 11.0281 12.1 | 5.8 1.0267 |1.0276 | 1.931 3.52 | 349
2241 -— Frohavet. o ! o 10262 I 12.0 1 — 10248 1 — | 1.822 | 327 | 3.29
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i Dybde hvorfra Prg- .
S | ven hentot. _ | Cewnperatur. Egenviegter, Saltmengde.
- T I T T I G o7 S
No, | Stat.|  Bredde. Green- | ! —1 Eeon ‘ L . T Chlo | o
NO. '. ' [(N_orlh \\IC.?; ;El]rrclblf‘ ‘(.;:iz;: ;_x}imle.l. : ' I}f%(g \tl‘(' d lr:fl?llg‘le. Efter Efter
Latitude.) (L‘}':g,’,f:m ! Favie. Mater. vy 17 (.:’esll‘nn-; Havot, - | =y | i ("(?’)'"l':,'f,’l.’"l""’)f ; z\l;:tl’:'): ! (’,‘-hlnr_
Grémwichy | (gush | Oletres) | read.) i gen. ) " - | meter. | maengde.
. Iathams.) (When read.) (In ?lm) 1;')t6 I t‘o (g the | 4(1J the
s o ', | ¢ s | w dreomter.) |G
225 255 | 68° 12.'3 ;15 > 40’ El ‘o 07 1.0262 .I 14.3 10.7 E1.0252 !1.02'3 r —_ “]‘_ -m:_'-:_ ) -
226 255 . 68 12.3 ‘15 40 300 | 549 |1.0280 r 12.9 6.5 |1.0267 51.0?\7)- — > r —
§28 | 252 | 70 3.5 123 4 ‘ o | o ‘ — - — — | ;D 1.118 | 312 | 2-;2
28 |- 25 70 5123 4 225 ' 411 '1.0280 ! 10 0 1.0264 !1.027 30 3
229 | 2538 70 12.6 23 2.5 { o, 0 1.0276 8.2 1156 : 1.025; . :8;;2 ; gg? 3-48 2.119
230 | 258 70 .12.6 23 2.5 § 230 ! 421 .1.0282 | * 6.9 4.0 10201 1.0272 x.goo o " o
jS; ig? ; 70 48.9 zg 50 : 8o i' 146 | 1.0286 ( 6.7 41 1.02645 | 1.0z75 | I.QJZ | gi; g;?
232 261 : 70 47.5 28 30 . o I 0 !1.0248 ' 11. 4 1.02 . 13 | s i3
§3il 22; : 70 42.5 28 30 127 ‘ 232 i1.0280 lo.g Zg .1.0231 :22;2 i ig;g ! ;ig | ;.I].(;
3 262 1 70 3 32 35 o | o 1.0282 | 8. .6 1 263 0272 . (s
235 262, 70 36 32 35 148 | 271 '-1.0284 | 8.3 ?.g :1.3222 ;gizg ! 1.931 i \'3*.47 o
236 263 - 70 44.5 133 14 121 | 221 ‘ 5 0277 OO I e
°, ; ! 1.1286 6.9 1.g 1.0265 1.02775: 1.927 | 3.50 3
ijé ; igj' ;g 22 5\25 37, 82 ) {1.0279 ©IL.3 5.2 1.0264 1.0273 ! x.gz(/) . 338 i ‘31‘2
3° 204 35 37 . ' 157 .1.0281 | 1I. 1.9 1. L 1.0278 34 0 .
239 i 268 I 71 .36.5 136 18 0| o |1.0284" 8.; 42 !i.gigg '10i 755, poskl 38l 380
240 268 | 71 6.5 36 18 30 ! } ‘ D 11oaTss, ol TN 248
! 7 36.5 3 130 238 . 1.0285 8.9 —1.0 |1.0266 1.0281 1.038 ' 3.531 ! 1.51
231 270" 72 27.5 35 I o © 1.0283 9.0 ! 3.6 ‘ 1.020655 :1.0277 ‘ 1.9‘37 . f.go 1'50
212  270- 72 27.5 35 1 136- 249 ;1.0286 8.9 . oo 1.0267 1.0281 1.()\ 2.'7 5
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Af denne Tabel fremgaar. det, at Differentserne mel-
lem de ved Hjxlp af Egenviegt og Chlormengde beregnede
Saltmaengder i Reﬂeleu ere meget sniaa, kun de 3 samtidig
udfgrte Bestemmelser i Vandproverne No. 261 262 og
263 danne i1 saa Henseende en Undtagelse. _De store
her optredende Differentser skyldes uden Tvivl cn Feil
ved Aflesningen af Egenvegterne, som for disse Vandpre-
vers Vedkommende ere fundne altfor lave, til at de
" kunne bringes i Harmoni med andre paa Steder'i Neerhe-
den udfgrte Observationer. Deot er saaledes i hgi Grad
paafaldende for Vandpreven No. 262, optagen fra et Dyb

af 95 Favne (174 Meter) i ca. 8 Miles Afstand fra Land,’

-at finde Egenvaegten 1.0254, medens man i de indenfor

liggende Fjorde, hvor Saltgehalten ellers overalt er mindre

end paa Havet, i lignende Dyb finder en meget stgrre
Egenveegt.  Selv 1 den indelukkede Skjerstadfjord, hvor
Overfladevandet er serdeles fattigt paa Salte, er dog Egen-
vicgten paa Bunden funden at vere 1.026, kort sagt, Egen-
vegter som de i de omtalte Tilfeelde observerede staa paa
dette Strgg af Kysten fuldstendig uden Sidestykke. Natur-
ligst. lade disse Urimeligheder sig forklare ved at antage
Egenvaegterne aflrste med 0.001 for lavt, da de ved denne
Antagelse paa det Neoermeste kan bringes i Overensstem-
melse saavel med de i de sammne. Vandprgver udfgrte Chlor-
bestemmelser som med de andre Observationer fra neerlig-
gende Puncter,

~ Bortser man_ fra disse 8 nwvnte Observationer og af
de gvrige leregner den gjennemsnitlige halve Differents
mellem to paa samme Vandprave ved Hjelp af Chlortitrering
og Armometer udforte Saltbestemmelser, resulterer som
Udtryk for denne 0.00904, cller man. e1h01d01 under For-
udseetning af, at Feilene i lige hgi Grad skyldes Chlor- som

Egenvasgtshestemmelserne, for den gjennemsnitlige Feil af -

en Egenvagtsbestemmelse Veerdien 0.000069 og af en Chlor-
bestemmelse 0,005, Differentserne falde, som man ser,
snart til den ene snart til den anden Side, idet det dog
maa bemarkes, at Chlormwngden gjennemsnitlig giver lidt
over 0.008 ¢, hgiere Saltgehalt end Egenvagterne, hvad
der nmsten udelukkende skyldes de nordenfor den 75de
Breddegrad udforte Observationer.

Forend jeg nu gaar over til at give: en Oversigt over
de Resultater, som af disse Observationer lader sig ndlede,
vil det vere ngdvendigt parenthetisk at indskyde nogle Be-
merkninger om Dybde- og Temperaturforholdene i det
norske Hav i sine groveste Treek., Hvad der til den Ende
her meddeles, - er hovedsagelig hentet fra en af Professor
Dr, Mohn forfattet Afhandling, som findes trykt i C. F.
Schiibelers «Vzxtlivet i Norge.”

Dybden i det af den uoxske Ex pedltlon undersggte
Hav, forsaavidt det ligger vestenfor en Linie fra Spitsber-
gen til det nordlige Norge,'er i storre Afstand fra Land
overalt over 1000 Favne (1829 Meter) og gaar i Regelen
op til mellem 1500 og 2000 Favne (2743 og 36568 Meter)
eller endog derover. Paa Stroget mellem Beeren Eiland
og Jan Mayen hmver sig en Ryg, hvor Dybden ikke naar
1500 Favne (2743 Meter), medens der saavel sgndenfor

Den norske Nordlhavsexpedition, Tormee: Chemi.

fjords,

‘the Norwegian Sea.

‘in a Memoir printed® in C. F.

" from

" This Table shows the differences” in the amount of
salt computed from specific gravity and the proportion of
chlorine to be, as a rule, exceedingly small, the 3 determ-
inations performed successively with samples Nos. 261, 262,
and 263 constituting the sole exception. The great dif-

ferences observed here must unquestionably arise from er-

roneous readings of the specific gravity, whieh, as found for
these samples, is much too low when compared with that
determined for others obtained from adjacent localities.
Thus, for instance, the specific gravity of sample No. 262.
drawn at a -depth of 95 fathoms (174 metres), about 8
geographical miles from land, is stated to be 1.0254.
whereas that determined for the water of the neighbouring
in which the amount of salt at equal depths is
invariably less than in the open sea, was much greater.
Even for a frith locked in as is the Skjerstadfjord,
where the surface-water is remarkably deficient in salts,”
the specific gravity of bottom-samples was found to be
1.0260; in short, such exceptidnal specific gravities
are without a parallel on this line of coast. "The most
natural explanation of these incongruities, is afforded by
assuming the specific gravity in each case to have been read
0.001 too low; the results could then be made to agree
pretty closely both with the chlorine-determinations performed
with the same samples of water and with observations taken
i adjacent localities.

Now, if we disregard the 3 c\ceptlonal observations,
and for the others’ compute- the average half-difference be-

_tween two salt-determinations performed with the same

sample of water by means of the arcometer and.titrating
with chlorine, this will be expressed by 0.00904; or, as-
suming the errors to lie equally in the chlorine and the
specific gravity determinations, the mean error of a spec-
ific gravity determination is 0:000069, and of a chlorine-
determination 0.005. As will be seen, the differences be-
tween the 2 right-hand columns of the Table are sometimes
positive, sometimes negative; but the amount of salt md-
icated -by the proportion of chlorine exceeds on an average

that denoted by the specific gravity by a trifle over 0.008
. per cent, which must be referred almost exclusively to the

observations taken north of the 75th parallel of latitude.
Before proceeding to review the results deducible

from these observations, it will be necessary ‘to interpolate

a few general remarks on the depth and temperature of
To this end, I shall merely recapit-
Moln has stated on the subject
Schiibeler’s #*Vaxtlivet i

ulate what Professor

Norge.”

The depth of the Sea investigated by the 1\01\\001'111
North-Atlantic Expedition was found' to be as follows: —
Throughout the tract extending west of an imaginary line
drawn from Spitzbergen to the northern extremity of Nor-
way, it is never less than 1000 fathoms (1829 metres)
some considerable distance from land, and generally ranges
1500 . to 2000 fathoms (2743—3658 metres); nay.
in some places it is even greater.  Between Beeren Ei-
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som nordenfor findes betydelig storre Dyb paa indtil over
2000 Favne (3658 Meter).: Osthavet, det vil sige Havet
pstenfor en Linie fra Spitsbergen til det nordlige Norge,
er overalt meget grundt, da Dybden der paa faa ' Steder
overskrider 200 Favne (366 Meter).

De talrige udferte Temperaturobservationer vise, at
Vandet i den af Expeditionen undersggte Del af Osthavet
" med Undtagelse af den pstligste og nordligste Strekning
holder Varmegrader ligefra Overfladen til Bunden, saaledes
som dette ogsaa er Tilfzelde med Vandet paa de norske
Banker, som paa enkelte Stedér strackker sig ud ‘til en
ikke ubetydelig Afstand fra Kysten. Helt anderledes er
Forholdet i det vestenfor liggende dybere Hav, som med
Hensyn paa Temperaturforholdene naturlig kan inddeles i
2 Hovedstrgg, den 1 den gstlige Del nordover gaaende saa-
kaldte Golfstrgm og den i den vestlige Del sydover gaaende
" gstergnlandske Polarstrgm.
‘nordenom Island op-til Jan Mayen, bgier i en Bue sgnden-
om og gstenom denne og overskrider paa omkring 3° vestlig
Lengde med nordostlic Retning den 71de Breddegrad.
‘Herfra gaar den mod st til henimod 7° gstlig Leengde og

forts@tter derfra i nordlig og lidt vestlig Retning til nor--

. denom den 80de Breddegrad.

I den gstenfor denne Grendse beliggende Del af

Havet besidder Overfladevandet en forholdsvis hgi Tempe-
ratur, der endog overskrider Luftens midt om Sommeren,
hvorhos ogsaa Vandet i de nermest under Overfladen be-
liggende Lag holder Varmegrader, saaledes at 0° {grst fore-
tindes i et Dyb af omkring 500 Favne (914 Meter), hvor-
fra Temperaturen jevnt og langsomt synker til omlnmg
—1.3 ved Havbunden.

I den gstgrgnlandske Koldvandsstmm er derimod Tem-
peraturen i selve Overfladen meget lav ‘men om Sommeren
i isfrit Vand dog overalt over 0°, medens den allerede fra
fia Favnes Dyb og nedover 11”(. til Bunden holder sig
under 0°,

Med Hensyn paa Saltgehalten i Oxuﬁad’evmdet hen-
vises til Kartet No. I, hvori findes indtegnet en stgrre
Del af de Tal, der fremgaa som Middel af de efter Chlor-
og Egenviegtshestemmelserne beregnede Vwerdier for Salt-

- maengden.
ket Graendserne for 3.55, 3.50, 3.45 og 3.40 °/, Salt, saa-
ledes som deres Form maa antages at veere i Sommermaa-
nederne, Kartet viser, at den i Syd ind i det norske Hav
strgmmende Varmvandsstrgm farer Vand af temmelig ‘stor
Saltgehalt, som i de sydligste Egne paa begge Sider af
Fewerperne gaar op til 3.5 9%, cller endog derover. Herfra
gaar Stremmen videre i nordostlig Retning med noget
lavere Saltgehalt (omkring 3.525 ©/,) indtil henimod Beeren

Eiland, hvor den deler sig og sender en Arm mod @st ind

i Psthavet og en anden i nordliz og noget vestlig Retning

Groendsen. mellem disse gaar’

Efter disse Observationet findes ogsaa optruk--

. Sea,

_ the proportion of salt.

- into the Norwegian Sea,

land and Jan Mayen there is a vast ridge, and herc the
depth does not reach 1500 fathoms (2743 metres); but
south and north of that ridge it is much greater, in some
localities more than 2000 fathoms (3658 metres). = Bavents’
or the tract of ocean stretching between Novaja
Zemlja and an imaginary line drawn from Spitzbergen
to the northern extremity of Norway, is everywhere exceed-
mgly shallow, the depth in but few places reaching -above
200 fathoms (366 metres).

The extensive- series of observations shows that the

" temperature of the water throughout the part’ of Barents’
‘Sea investigated by the Expedition, saving the most easterly
._and northerly tracts, exhibits everywhere a temperature aboyve

zero, from the -surface to the bottom, as is also the case

with the water on’ the great Norwegian banks, which, in

certain localities, extend to a considerable distance from the

coast. A very different relation rules in the deep western

section, which, as regards temperature, may be divided into

two principal tracts, an eastern, with the Gulf Stream, as

it is called, flowing north, and a western, with the Arctic
current, flowing south, along the shores of East Greenland.

The boundary-line between these two currents extends

north of Iceland to the island of Jan Mayen, where it

makes a bend southward and ecastward, crossing, in long-

itude about 3° W., with a north-casterly direction, the 7lst

parallel of latitude. From thence it runs east, and,
in longitude about 7° E., takes a northerly and somewhat
westerly direction, contmumfr on past the 80th parallel of
latitude.

In the tract of ocean stretching to the east of this
boundary, the temperature of the surface-water is compara-
tively high, exceeding even that of the atmosphere in the
middle of summer; the water, too, some distance helow the
surface exhibits a temperature above zero, the depth at
which O¢ is reached being about 500 fathoms (914 metres),
from which the tempuatme sinks slowly and gradually to

when

-~ about —1.°3, at the bottom.

In the cold East Greenland current, the temperature
at the surface is on the other hand exceedingly low, though
in summer above zero where the water i1s free from ice;
0° however is reached at the depth of a few fathoms.

As regards the amount of salt in ‘the surface-water,
the reader is referred to Plate I, in which will be found
most of the fizures representing the mean values, deduced
from the chlorine and specific gravity-determinations, for
In PL 1, too, are laid down curves
constructed from these results, to show the limits of dis-
tribution for the following petcentages of salt: 8.55, 3.50,
3.45, and 3.40, as they may be assumed to extend in the
summer months. The warm current, flowing from the south
bringé with it, as shown by the

. Plate, an indraught of water containing a comparatively large

amount of salt, ‘the maximum percentage, upwards of 8.55,
being reached in the most southerly tracts, along the eastern
and western shores of the Ferde Islands. Trom thence,

“with. a slightly reduced amount of salt (about 3.523), the
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forbi Spitshergens Vestkyst. I den mod @st gaaende Gren
synker Saltgehalten meget langsomt og jevnt, indtil den
ved Grandsen af det af Expeditionen undersggte Felt har
naaet 3.50 9/y, medens den i den nordover flydende Arm
meget hurtigt synker til endog under 3.45 Y/, for atter ved
Spitsbergens Nordvestkyst at heeve sig til lidt over 3.45 Y/,

-Denne i Vest for Spitsbergen forefurdne ringe Salt-
holdighed 1 Overfladen er dog sandsynligvis kun eiendom-
melig for den varmere Aarstid, da der fra Spitsbergens
maegtige Is- og Snebreer flyder store Mmengder Ferskvand
ned 1 det tilstedende Hav. '

Indflydelsen af saadant fra Kysterne udgnaende Fersk-

vand indskrenker sig dog hovedsagelig kun til meget smaa
Dyb, 'da det saavel af disse som tidligere publicerede Un-
dersggelser af samme Art fremgaar, at et over saltere Vand
flydende ferskere Overfladelag besidder en markelig Evne

til. meget lenge at holde sig forholdsvis ublandet, saaledes-

at den fra Kysterne hidrorende Fortynding i Overfladen
ofte kan spores 30 til 40 Mile tilhavs, medens man ved
Bunden i Nerbeden af Land ja endog i Fjordene kan finde
meget saltholdigt Vand. Denne Eiendommelighed traeder
meget skarpt frem i Observationsrekken No. 1 til'8,! da
Saltgehalten her fra Overfladen -til 1 Favus (2 Meters) Dyb
tiltager med over 1 %/,, medens den siden temmelig jevnt
voxer med kun.0.06 °/y-for hver Favns Tilveext af Dybden.
" De paa Spitsbergens Buanker tagne Observatidner viser da

ogsaa ganske rigtigt, at Vandet der paa Bunden i nogen

Afstand fra Land besidder en Saltstyrke, som paa sine
Steder endog gaar op til over 3.50 Y/,

Paa begge Sider af den mjdt efter det norske Hav
flydende salte Overfladestrgm synker Saltgehalten paa den
ene Side mod den norske Kyst og paa den anden Side
mod den gstgrgnlandske Polarstrgm, en Synkuning, som paa
Grund af de herskende Strgmforholde hverken er jevn
eller regelmasssig. Saaledes flyder der fra Nordsgen langs
Norges Vestkyst i nordlig Retning en lidet saltholdig Over:
fladestrgm, som ved den 62de Breddegrad, hvor Kysten bgier

nordostover, forlader denne, og fortseetter fremdeles i.nord-
" lig Retning, indtil dens Virkuninger i omtrent 40 Miles
Afstand fra Land efterhaanden taber éig.
preeget lignende Kyststrgm gaar fra Vestfjorden udover i
sydvestlig Retning og naar ligeledes tommelig langt tilhavs,
forend dens Indflydelse paa Saltgehalten i Overfladevandet
fuldsteendig forsvinder. Mellem disse -Kyststrgmme kaster
der sig en smal Arm af det saltere Atlanterhavsvand for-
‘holdsvis ner ind under Land, hvor den meget skarpt

in mindre ud-

! Disse Observationer kunne desuden ogsna tjene som Bevis for
Fortrinligheden af den af Ekman angivne Vandhenter, som ved denne
‘Leilighed benyttedes.

current flows in a north-easterly direction. as far north
almost as Beeren Eiland, where it divides ‘into two arms, .
one running east into Barents’ Sea, and the other in a
north-westerly direction past the west coast of Spitzbergen.
In the branch flowing east, the amount of salt ‘diminishes
very slowly and gradually down to 8.50 per cent, at the
limit of the region explored by the Expedition.. whereas in
that running north it rapidly sinks even below 3.45 per
cent, rising, however, on the north-western coast of Spitz-
bergen a little above 3.45 per cent.

This low percentage of salt in the surface-water west
of Spitzbergen is, however, in all probability the result of
summer heat, vast quantities of freshwater pouring down
to the sea at that season of the year from the immense
glaciets and snow-fields of that group of islands.

The effect of such an influx of fresh water from the
coast is, however, mostly confined to a very trifling depth.
the result of the observations taken on the Expedition, and
of others in connexion with the same subject previously
published, being to show, #nter alia, that freshwater possesses
the remarkable property of floating on salt water for some
considerable time in a comparatively unmixed state, so
that its influence may.be frequently traced at a distance
of from 30 to 40 geographical 1iles off shore, whereas the
bottom-water close in shore, nay that of friths and estu-
aries even, often contains a very large proportion of salt. .
This peculiar feature was strikingly instanced in the series
of observations -from No. 1 to 8! the amount of salt at .
the depth of 1 fathom (2 metres) exceeding -that at the:
surface by 1 per cent, whereas the subsequent increase
with the depth did not amount to more than 0.06 per cent
for every fathom. The observations taken on the banks
of Spitzbergen show that the maximum percentage of salt
in the bottom-water some distance from land, in certain

localities, reaches 3.50.

On either side of the salt surface-current flowing through
the medial portion of the Norwegian Sea, the amount of salt
diminishes, eastward in the direction of the Norwegian coast
and westward in the direction of the Axrctic current off
East Greenland; but this diminution, owing to the effect
of ocean curremnts, s however anything but regular and
gradual. Thus, for instance, a surfacé-current, with a low

“percentage of salt, flows from the North Sea in a north-

erly direction along the west coast of Norway, from which
it diverges near the 62nd parallel of latitude, continuing
on, still in a northerly direction, till, about 40 geograph-
ical miles from land, its influence gradually ceases to
be felt. Another coastal current, more limited in extent, -
flows from the Vestfjord in a south-westerly direction,
its influence on the amount of salt in the surface-
water being likewise perceptible comparatively far out at
sea, Between these coastal currents runs a narrow arm

! These observations likewise atiest the excellence of Ekman's
apparatus for collecting sca-water, which was used on this occagion.,

10*



_afgreendser sig mod det indenfor flydende meget ferskere
Vand. Forgvrigt holder Greendsen for det saltere Over-
fladevand sig meget langt tithavs med Undtagelse af, at
den ved den 70de Breddegrad paa en ganske kort Straek-
ning kaster sig tet ind under Kysten.

Denne Fortynding af Orverfladevandet, som overalt
ytrer sig ved den norske Kyst, er intetsteds ledsaget af
nogen vasentlig Forrykkelse af Overfladetemperaturen. Salt-
.gchaltens Formindskelse skyldes her aabenbart det fra Kys-
terne udstrgmmende Flodvand, der om Sommeren besidder
en ikke ringe Varmegrad, saaledes at man i den mest
fremtreedende Kyststrgm langs Norges Vestkyst endog fin-
der en- noget hgiere Overfladetemperatur end paa nerlig-

- gende, Puncter.,
den mod den gstgrgnlanske Polarstrgm vendende Side,
hvor Overfladevandet fortyndes ikke ved Flodvand inen
ved det ved Havisens. Smeltning dannede, sterkt afkjglede
Ferskvand, og det viser sig derfor, at en Synken i Saltge-
halten her bestandig er ledsaget af en tilsvarende Formind-
skelse af Overfladetemperaturen. Grgendsen for det saltere
Vand i Overfladen folger derfor .paa denne Side ofte Po-
larstrommens Greendse, og selv der, hvor den forlader
_denne, optrieder der dog samtidig med  Overgangen’ fra
saltere til ferskere Vand altid meget tydelige Variationer
i Temperaturen, der gaa i samme Retning som Saltgehal-
tens. At Overfladetemperaturen synker, naar man enten
nermer_sig “eller overskrider Graendsen for 3.50 0/0 Salt,
vise Observationerne No. I15 til 120 og No. 207 til 209.

I selve Polarstrgmmen er Saltgehalten i Overfladen i
nogen Afstand fra Grandsen oftest fundet meget lav, kun
paa et Sted optraeder i saa Henseende en Undtagelse fra
den almindelige Regel, idet der omtrent paa den 7Hde
Breddegrad skyder sig en smal Tunge med Vand af hgiere
Saltstyrke ind over Polarstgmmen, uden at der dog derved
bevirkes nogen :vamsentlig Forhgielse af Overfladetempera-
turen. En Mewrkelighed, som fortjener at omtales, er den,
at Professor Dr. G. O. Sars, som paa. Expeditionens Tog-
‘ter jevnlig undersggte Dyrelivet i Overfladen, netop paa
dette Punct langt inde i Polarstrgmmen har gjenfundet de
for det varmere Atlanterhavsvand eiendommelige Dyrefor-
mer, der forresten intetsteds ellers ere iundne i den gst-
"rgnlandske Koldvandsstrgm.
) - Med Hensyn paa baltm&ngderno i de stgrre Dyb
henvises til Kartet No. II, hvori paa samme Maade som
ovenfor findes indtegnet Saltgehalten ved Havbunden samt
i de intermedizre Dyb, forsaavidt Observationerne refererer
sig til Puncter saa dybt under Overfladen, at Teniperatu-
ren der ligger under 0°. Hvor en Observation hidrgrer
fra et intermediert Dyb, er Tallet i Kartet understrgget.

Naar man bortser fra enkelte i Nerheden af Kys-
terne og paa grundt Vand optagne Vandprgver, varierer
Saltgehalten paa de store Dyb ‘mellem 3.59 og 3.45 9/,

Ganske anderledes stiller ‘Sagen sig paa -

of the salt ocean-water of the Atlantic, distant but a few
miles from land, its boundary being distinctly marked by
the limits of the brackish water flowing. along the shore.
Except in this region, and a locality bordering the 70th
parallel of latitude, where, for a short. distance, it runs
close to the coast, the boundzu\ oi the salt surface-water
lies far out at sea. '

This dilution of the surface-water on all p'uts of the
Norwegian coast is not anywhere found to exert a material
influence on the. surface-temperature., The decrecase in the
amount of salt must be obviously ascribed to the influx of
river-water, the temperature of which during the summer’
months is relatively high,’ — so high indeed, that the
principal coastal current, flowing along the western shoves
of Norway, has a somewhat higher surface-temperature than
that observed in its immediate vicinity. Phenomena thé
reverse of these prevail in the tract of ocean exposed to
the influence of the Arctic, or East Greenland, current.
There, the surface-water is not diluted by an influx of river-
water, but with freshwater of a low temperature, produced

by the melting of drift-ice; and hence a decrease in the

. percentage of salt is invariably attended with a correspond-

ing reduction of the surface-temperature,
»

The salt surface-
water borders, therefore, not infrequently the Arctic-current;
and even where its boundary diverges from it, the transi-
tion from salt to comparatively fresh water is always ac-
compained by a very considerable variation in temperature,
proportionate to the variation in the amountof salt.  That
the surface-temperature becomes gradually lower on ap-
proaching thé limits of the section in which the proportion
of salt is 3.50 per cent, will be seen from the series of
observations Nos. 115—120 and Nos. 207—209., .

In the Arctic currént,"some distance from its extreme
boundary, the proportion of salt at the surface was found
to be very small, except in one locality, near the 75th
parallel of latitude, whege a narrow strip of salter water
flows into the current, without, however, causing an appreci-
able rise in the surface-temperature. It is a remarkable
fact, which must not be passed-by unnoticed, that Profes-
sor G. O. Sars, naturalist to the Expedition, found here
in the surface-water, which h¢ examined from day to day,
forms of animal life peculiar to the warm area of the
Atlantic water, which he never met with in any other part
of the cold East Greenland current.

As regards the amount of salt observed at great
depths, the reader is referred to PL II, in which, as in
Pl. I, will be found the percentage both at the bottom
and at intermediate depths, provided the observations were
taken with samples of water the temperature of which . in
st was below 0°. Observations with water from interme-
diate, depths  are denoted by underlining the figures ex-
pressing their results.

" Disregarding: a few samples of -water collected near
the coast and in shallow spots, the .proportion of salt,
where the depth is great, ranges from 3.59 to 3.45 per



-og Differentserne ere saaledes ogsaa her vel paaviseligé om
end mindre end i Overfladen. For' tydeligt at kunne man-
kere disse optradende Differentser paa en-let overskuelig
Maade, har jeg benyttet forskjellige Farver. Saaledes ere
de Strag, hvor Saltgehalten belgber sig til 8.50 9, eller
derunder, betegnede med blaa Farve, de Strgg, hvor Salt-
gehalten ligger mellem 3.50 og 3.55 °j,, med red Farve,
“medens de Vandmasser, der ifglge Obscrvationerne besidde
en Saltmangde af over 3.5 [y, ere teguede med en noget
kraftigere rgd Farve. ' I Nawrheden at Kysterne er Kartet
overalt ufarvet uden Hensyn til, om Vandet der henhgrer
under den ene -eller den anden af de tre Hovedgrupper.
Den uregelmeessige Fordeling af Saltgehalten i de
stgrre Dyb, som det saaledes tegnede Kart udviser, maa
" unegtelig betegnes som meget paafaldende. At Saltmeng-
derne paa Bankerne og i den sydlige Del af @sthavet paa
det Narmeste findes at svare til den, som det i Overtladen
svgmmende varme "Atlanterhavsvand besidder, kan ikke
synes overraskende. Havet er her meget grundt, og det
deri flydende Vand besidder overalt en Temperatur af over
0° og ‘maa saaledes narmest henfgres til den nordover fly-
“dende Atlanterhavsstrom, med hvilken det da ogsaa helt
naturligt har Saltgehalt tilfeelles. = Ligeoverfor de store Dyb
maatte man derimod paa Forhaand vente et andet Resul-
tat. l(,mpemturon ligger her uden Dndtflgelbe under 0°
ja paa de fleste Steder endog under —1°, og det kundc
depfor “synes rimeligst at tilskrive det -der flydende Vand
polar Oprindelse. Det fremgaar imidlertid med Bestemt-
hed af alle mig bekjendte Undersggelser over Saltmang-
derne 1 de forskjellige Have, at de fra arktiske Egne ud-
gaaende Strgmme uden Undtagelse fgrer Vand "af lavere
Saltgehalt end de fra de mere tempererede Himmelstrog
udgaaende Varmvandsstrgmme, of man skulde derfor i de
dybere og koldere. Lag af.det ‘her undersggte Hav vente
at finde en Vandmasse med adskilligt lavere Saltgehalt end
den, der er funden i det i Overfladen og narmest under
den flydende Vand, som aabenbart skriver sig fra varmere
Egne. Hvad der virkelig finder Sted er desuagtet dette,
at det i de dybere liggende Lag flydende, iskolde Vand
- paa store Strekninger viser sig at have en Saltgehalt, der
temmelig neie svarer til den, der or funden i den- atlan-
tiske Overfladestrgm, A

Saavel af denne Grund som ogsaa af andre Grunde,

som jeg senere skal fremfgre, finder jeg det rimeligt at
gjore den Antagelse, at Vandet paa de storre Dyb paa de
Steder, som i Kartet findes atlagte med' red Farve, enten
udelukkende skriver sig fra varmere Egne eller under en-
hver Omstendighed er sas opblandet med saadant Vand,
at det Hele derved antager en tydelig atlantisk Karakter,
meédens Vandet i de med blaa FFarve betegnede Stracknin-
ger mere oller mindre skarpt. udprm'rer s1g som ludlm‘endc

fra polar Oprindelse. :

* Hvor det gjmlder at besvare Spgrgsmaalet om, hvor-
ledes' de gvre Lag finder Vei ned til Bunden, da synes
dette ikke at kunne besvares paa anden Maade, end at det
atlantiske Vand under stadig ‘Afkjoling man synke gjen-

nem det iskolde og fordrive .dette, under  enhver Omstan-,

_cold area,

 Hux from warmer regions,

cent; and there too, accordingly, the differences are
ciable, though smaller than at the surface. For the
apprehension of these differences, the sections in which
they occur have been differently coloured in the Plate:
blue indicates a percentage of 3.50, and under; red, a per-
centage ranging from 3.50 to 3.55; and a somewhat deeper
red, a higher percentage than 3.55. Along the coasts, the
Plate is left uncoloured, no matter to which of the three-
princ‘ipal groups the water there belengs.

appre-
better

This irregular distribution of the amount of salt at
great depths, as shown in the Plate, is certainly a most
remarkable phenomenon. That the proportion of salt on
the banks and in the southern portion of Barents’ Sea
should agree pretty closely with that contained in the warm
surface-water’ of the Atlantic, is not indeed surprising: the
depth is in both localities comparatively trifling, and the
water, having ‘everywhere a temperature above -0°, must
be referred to the warm Atlantic current; its percentage
of salt is therefore naturally the same as that of the Gulf
Stream. ~ For the great depths, on the other hand,
there was reason to expect a very different result. Here,
the temperature is without e\cq)tlon below 0° nay in most
places below —1°; and bence, as regards the origin of
such water, there seems much to urge in favour of an in-
draught from the Polar Sea. Of the observations undertaken
to determine the amount of salt in sea-water, all with-
which I am acquainted furnish incontestible proof that the
water of-the currents flowing from the Arctic Ocean has
a lower percentage of salt than that of the warm currents
flowing from more temperate regions; and the proportion
of salt in the deeper and colder strata of the tract of
ocean explored by the Expedition was expected, therefore, .

‘to prove considerably lower than that obsel'i*ed at .the sur-

face or a short distance beneath it, where the water is ob- ‘
viously an influx from warmer climes. But such was not
the case, for the amount of salt found in the water of the
where the temperature is below zero, agrees,
in some locmhtlcs. pretty closely with that-in the wat(,r of
the Atlanic surface-current.

This phenomenon, in conjunction with reasons that
will ‘afterwards be explained, has led me to assume, that’

* the water met with at great depths in the sections coloured

red in the Plate, is cither exclusively the result of an -
or is, at least, so mixed: with
such water as to have distinctly acquired Atlantic clmrac-
teristics; whereas the water in the blue-coloured sections
would seem to indicate more or less determinately a Polar
origin,

As to the question involved in the descent.of the
upper strata to the bottom, the only way in which this
can take place scems to be by the Atlantic 'surface-water,
as it parts with its excess of heat, gradually sinking through
the water of the coll area, and displacing it; at all events,



dighed synes det sikkert, at man for det afgrendsede gsten-
for Jan Mayen beliggende. Strgg ikke kan antage nogen
anden Vei. . Men at den varmere Vandmasse saaledes
skulde synke gjennem den koldere, kunde jo ved farste
Oiekast synes stridende mod vel kjendte Naturlove, da man
nwermest maatte tro, at det i Newmrheden ‘af Overfladen fly-
dende atlantiske Vand paa Grund af sin Hgiere Tempera-
tur skulde vwmere specifisk lettere end det ifglge sin lave
Temperatur sterkt fortwttede Bundvand. Noermest for at
fierne enhver Tvivl'i saa Henscende, er der .i den forhen
gjengivne Tabel opfort en Rubrik for Vandprevernes Egen-
vegter ved den i Havet observerede Temperatur i Forhold

til rent Vand af 4°. Ved Hjwxlp af de der beregnede Tal
kan man med Lethed studere den specifiske Vagts Varia- -

tion med Dybden, saaledes som den finder Sted i Havet,
bortseet fra den ved Vandets Sammentrykkelighed foraar-
sagede Fortetning i de stgrre Dyb. - '
Den Region, som i denne Henseende mest interesse-
rer os, er den, hvori der i Overfladen og narmest under
den findes en bestemt udpreeget atlantisk Varmvandsstrem,
en Region, som paa det Narmeste falder sammen med den
sgndenfor en Linie fra Island til Beeren Eiland liggende
Del af Havet, dog saaledes at det narmest Norge' liggende
“Parti paa Grund af den fra Kysterne udgaaende Fortyn-
ding maa bortékjaeres. Grupperer man de 1 denne KEgn
tagne Observationer over Saltgehalt® og den specifiske Vgt
reduceret til Havets Temperatur og en Atmosphaeres Tryk
efter Dybden, fremgaar som Resultat heraf Fglgende.

it is certain that no other plausible explanation can be
given of the phenomenon for the region cast of Jan Mayen.
But, that water of .o higher temperature should sink in
this manner through water of a lower, appears at first sight
to be at variance with well-known physical laws; for the
water from the Atlantic current having a higher temperature,’

“one would imagine it to be specifically lighter than the cold

and dense bottom-water. With the object of dispelling
every doubt that might arise in connexion with this. sub-
jeet, a column has been added to the Table given above
for the specific gravity of the samples of water at their
temperature #n sifu, as compared with that of pure water
of 4°. By means of the figures set down in the column,
the variation ‘of the specific gravity with the depth, as it
occurs in the sea irrespective of increased dénsity from the
compressibility of water ‘at great -depths, may be readily
investigated. ‘
The tract of ocean which in this respect it will be .
most desirable to investigate, is that through which flows,

. on or near the surface, a warm current, setting from the

Atlantic, — a tract which nearly coincides with the region
stretching south of an imaginary line drawn from Iceland-
to Beeren Eiland, but from which, owing to the influx of
freshwater, must be cut -off the section extending along
the Norwegian coast. Now, if we group together the ob-
servations taken in this part of the North-Atlantic to
determine. the percentage of salt and ‘the specific gravity

| reduced to the temperature of the sea and a pressure of

one atmosphere, the result will be as follows: —

Midlere

Dybdeinterval. Mi(\ilere Dybde. ' }\Ii dlere Eg(\:};\(’lwgt Intervals of Depth. 1.\102111 Depth. AI?,{,?,S Of! Bg;’:ﬁ’"
Engelske ! Meter Engelske Meter, ba]tg/r:h‘dt- ',[]‘{(31‘1;?- . English Metres English DMetres pefac}int. o (l’;fmp.
Favne. | Favne. : ’ | ratur. Fathoms. : Fathoms. A the Sea.

- o ] -0 o o) 3.526 | 1.02688 o o) o l 0 3.526 1.02688
. .o:-'j'oéwl 0—549 167 305’-‘ 3.514 | 1.02782 o—3oo 0—54“(; 1_6.7 ‘_305 - 3.514 | x.0278—2
300——-605_-‘ 549—10Q7| 502 918 3.521 | 1.02812 300—600 540—10G7 | 50_2_ ) 918” 3.521 wi.028lz
zoo—xooo|;>67;;826 681 1245—_ 3.513 | 1.02802 600-—1006 1097—'1829 . 681 - 1245 3.513 . 1.02802
-1"‘c>-<“).c.>—1.5.o.d.:1829-—2743 1203 2200 “3506_ _;-._c;-zgo_o | MI(;OO—ISO(; 1820—2743 1203 2200 _“-3.506 _'1,.6.2860
) ‘1.;1(1-u.1'. 1500'—;50—:”2_74_3 1688_I 3087‘_ 3.507 ‘102800 below 1500! below 2743 _1_688_[ 3087 -_.“3-.507 . 1.02800

Det i: denne Tabel erholdte Tal for Saltgehalten paa .

Stroget mellem O og 300 Favnes (0 og 549 Moeters) Dyb
er imidlertid uden Tvivl for lavt, da en ' uforholdsmassig
stor Del af Observationerne i dette Dyb hidrgre fra Ost-

‘havet, bvor Saltgehalten overalt er mindre end i de cen- |

trale og sydlige Dele af Feltet. - De Observationer, som
skrive sig fra dette Dyb i stgrre Afstand fra Kysten, tyde
hen paa, at Saltgehalten der meget nwmr svarer til den, der
er funden i Overfliden paa de samme Steder.
lighed ved den geografiske Fordeling af Observationerne
fra de mindre Dyb faar derimod ingen véesentlig Indflydelse
paa det som Middel af de specifiske Veaegter erholdte Tal;
da den i de nordligere Egne ved Saltgechaltens Synkning
foraarsagede Formindskelse af Egenvegterne paa det Ner-

Denne Mis- .-

The figures in this Table expressing the amount of
salt- at depths ranging from O to 300 fathoms (0—49
metres) are, however, unquestionably too low, seeing thata
disproportignate number of the observations at this depth
were taken in .Barents’ Sea, where the amount of salt
is everywhere smaller than in the central and southern

- sections of the tract investigated. The observations refer-

ring to this depth at a cousiderable distance from land,
show that the percentage.of salt is very nearly the same
as that at the surface. The said defect in the geographical
distribution of the observations taken at a comparatively
trifling depth, does not however materially affect the cor-
rectness of the figures expressing the mean specific gravity;
for the fall in specific gravity occasioned in northern regions
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meste opveies af den Forggelse af samme,

der skyldes de
der herskende lavere Temperaturer, '

Det fremgaar altsaa, at Differentsernc mellem Salt- -

gehalten 1 de atlantiske Overfladelag og de paa Bunden
hvilende iskolde Vandmasser gjennemsnitlig kun ere meget

smaa, om de end paa de Puncter, hvor Vandet i-de dybere

Lag besidder en overveiende polar Karakter, turde veare
adskilligt mere fremtreedende. Dissé Differentser af hen-
imod 0.029%, ere dog mere end tilstrackkelig store til 1 de
nederste merce afkjolede Lag af det. atlantiske Vand at
fremkalde et, som det vil seces af Tabellen, meget tydeligt
om end svagt Maximum af den specifiske Veegt,
nermest bevirkes derved, at Sgvandet ved Afkjgling under
0° nermer sig sit Taethedsmaximum og derfor i Nearheden
af dette for mindre Temperaturvariationer kun forandrer
sit Volum med nwsten umeerkelig smaa Veerdier,
at en sclv meget .ringe Forggelse af Baltgehalten under
disse Omstendigheder faar en overveiende Indflydelse lige-
overfor en Grads Forandring at Temperaturen.

Det er saaledes san langt.fra Tilfwelde, at der i de

specifiske Vegter af de forskjellige Vandlag ligger nogen.

Hindring for Antagelsen af, at det atlantiske Vand skulde
synke gjenném det koldere Polarvand, at man tvertom af
disse maa slutte, at saa maa veere Tilfrelde, dersom ikke

andre i Havet herskende Strgmme virke hemmende paa en-

“saadan -Bevargelse. Man tanke sig f. Ex. 'ved Siden af
hinanden i Havet to Vandsgiler af 2000 Favnes (3658
Meters) Dybde, hvori Temperaturens Variation med Dybden
tfor Simpelheds Skyld kan antages at vire den samme,
hvorimod Saltgehalten i den Iste helt igjennem swettes til
3.929/;, medens den i den Zden paa Strgget fra Overfladen
tiff)QO Favnes (914 Meters) Dyb gives Verdien 3.529/
og fra 500 til 2000 (914 til 3658) Verdien 3.50°/,, saa-
ledes. som Forholdet ifglge Observationerne virkelig synes
at stille sig' paa enkelte Steder i det undersggte Hav. Det
_er-da umiddelbart indlysende, at en saadan Fordeling af
baltguhaltgn vil have en Synkmnfr 1-den lste Sgile til Falge,
anledss at Vandet i denne vil spge at udbrede sig langs
Bunden' og fordrive det omliggende specifisk lettere Vand.
Den Hastighed,
vil naturligvis rette sig: efter Differentsen mellem T
i samme Niveau i begge Sgiler, en Differents, som ved
Bunden i 2000 Favnes (3658 Meters) Dyb -efter Bcrwnnw
- belgber sig til Lenimod 32™ Kvikselvsgile.

. For nwrmere at begrunde den forhen {remsatte H) po-
thesei om at det pas Buitden hvilende iskolde Vand paa
de i Kartet med red Farve betegnede Steder skulde have
atlantisk Oprindelso, vil jeg benytte mig af de i en tidligere
Afhandling?® ‘beskrevne Observationer over .de i Sgvandet
indeholdte Kvelstofmwengder, hvis Anvendelse i “sandant
Giemed allerede paa det Sted lgseliz er bleven antydet.

Som bekjendt herskede der i wldre Tider den An-
skuelse, at de i Sgvandet i de ‘sterre Dyb indeholdte Luft-
mengder paa Grund af det der herskende Tryk maatte

hvormed en sanadan Bevaiegelse foregaar,
Trykkenc

"t Om Luften i Sovandct

hvad der’

saaledes -

f

by a decrease in the amount of salt, is almost compensated
by the rise resulting from the low tempelatmes prevailing
theve.

It appears, therefore, that the differences between the
amount of salt in the warm upper strata and that in the
cold water at the bottom, are, on an average, exceedingly
small, though more striking. perhaps in localities where the
water of the deeper strata to a very great ‘extent is Polar
in origin. These differences — about 0.02 per cent — are,
however, as will be seen from the Table, more than suffi-
cient in the deepest and coldest strata of Atlantic water
to occasion an appreciable, though a low, maximum of
specific gravity, which is explained by the fact, .that sea-
water below 0° has very nearly reached its maximum of
density, and the increase in volume then resulting from
trifling variations in temperature, is a well nigh inappreci-
able magnitude: “hence, under such circumstances, the in-
fluence . of a \ely slight addition to the amount of salt
with but one degree’s difference in temperature will be ex-
ceedingly great.

Such being the case, there is nothing in the specitic
gravities 6bservpd in the different strata- of water to dis-
favour the assumption that the comparatively warm At-

lantic water should sink through the cold water of Polar

origin; nay, from-these specific gravities we may infer its
correctness, provided ‘only that such descending  motion
bo not counteracted by the cffect of ocean currents. To
give an illustratton. Let us imagine two columns of
water, 2000 . fathoms (3658 metres) deep, in both of
whicl, for convenience’ sake, the variation in temperature
with the depth is assumed to be equal; the amount of salt
on the other hand, being put at 3.52 per cent throughout
the whole of the first, but in the second, at 3.52 per oent
from the surface to a depth of 500 fathoms (914 metres),
at 3.50" per cent from 500 to 2000 fathoms (914—30658
metres), — a ratio of distribution actually observed in some
localities.. This given, it is obvious that such a distribution
must cause the water in the first column to sink, and spread
itself over the bottom, displacing as it does s6 the speci-
fically lighter. The rapidity of this downward motion will
of course be proportionate with the difference in pressure
at the same level in the two columns, a difference which,
at the depth of 2000 fathoms (3658 metres), has been
computed cqual to that of a column of mercury 32mm in
height. ‘
' With a view to furnish additional confirmation of
the hypothesis brought forward above, -which assumes the
cold bottom-water in the red-coloured sections of the
Plate to be of Atlantic origin, I shall. have recourse to
my observations on- the amount of nitrogen in seu-water,
published in a former paper,! where their application to-
such a purpose was briefly alluded to.

The - opinion f(')rmgrly entertained, that the .quantity
of air containel in sea-water at great depths must be ex-

‘ceedi.ngly great, by reason of the immense pressure pre-

‘On the Air in Sca- \\ ater.”
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“veere uforholdsmassig store, en Anskuelse, som -ved de
senere Undersggelser fuldstendig er bleven modbevist. Rig-

tignok er det paa den engelske Challengerexpedition iagt-.

taget, at de i den hede Zone fra Havbunden optagne Vand-
prover ved at henstaa nogen Tid vise Overmaetningsphseno-
mener, men dette vil jo ikke-vere vanskeligt at forklare,
naar man erindrer, at Vandet i de store Dyb selv i.Aqva-
toregnene er meget nezer iskoldt.
selv, at de til en saa lav Temperatur svarende Luftmeng-
der ikke kunne holdes oplgste, naar Vandprgverne ved len-
gere Tids Henstand antager de tropiske ‘Egnes hgie Luft-
temperatur. Staerkest-taler de paa den norske Expedition
udfprte Luftbestemmelser for, at Tryktilviexten med Dyb-
den ikke kan have nogen Indflydelse pas Maengden af den
i Sevandet oplgste Luft. Tager man nemlig Middelet af
Dybder, Temperaturer og Kvelstofmengder for alle de fra
Puncter under Overfladen stammende Vandprgver, hvori
‘der paa denne Expedition er foretaget Luftbestemmelser,
erholder man til et Middeldyb 693 Favne (1267 Meter) en
Middeltemperatur. — 0.°05 og en midlere Kvalstofgehalt
13.99 CC. per Litre, det vil sige, Vandet i Dybet indehol-
gjennemsnitlic nwsten 0.5 CC. Kvalstof méndre, end
det ved sin Temperatur vilde kunne holde oplgst under en
Atmospheres Tryk.

der

Naar man ermdrer, at Trykket i1 Havdybene ikke
dreier sig om Atmospherer men om Hundreder af Atmo-
spheerer; saa maatte man dog vente, at dets Indflydelse

(om det havde nogen) vilde give sig tilkjende ved Uregel- .

messigheder -af paaviselig Stgrrelse, og man er, da dette
ikke i mindste Maade er Tilfweldet, berettiget til den Slut-
‘ning, . at Trykket ikke besidder nogen Evne til i merkbar
Grad at ophobe Luftmeangderne i de store Dyb. Paa den
anden Side maa det fornuftigvis antages, at Vandet i de
dybere liggende Lag ikke kan afgive no"et af sin Luft, da
det jo paa Grund af det der herskende Tryk vil kunne

holde oplgst overveiende storre Mengder end de, der nogen-

sinde ere forefundne. - .

A Den rimeligste Slutning af de sencre Tiders Obser-
vationer over disse Gjenstande vil saaledes vare den, at en

Vandpreve, saalenge den befinder sig under Overfladen,
uforandret vil beholde den samme Luftmeengde eller rig-
tigere Kvalstofmengde!, som den havde absorberet, da den
sidste Gang befandt sig i Overfladen udsat for Luftens frie
Indvirkning, . .
" Nu er den Luftmengde, som Sgvandet absorberer af
Atmosphaeren, hovedsagelig afhengig af Vandets Temperatur,
idet Barometerstandens Variationer ligeoverfor stgrre Tem-
peraturdifferentser kun har en underordnet Betydning. Heraf
fglger, at de Vandmasser, der have absorberet sin Luft-
maengde under varmere Himmelstra

! Den absorberede Surstofinrengde er
hengig af Dyrelivet og andre Tilfwldigheder, saaledes at det her lige-
som i den tidligere Afhandling vil viere det Rigtigste at anvende
Kvelstofmengden som Maal for den samlede T.uftmengde.

Det fplger nemlig - af sig .

g, maa vere forholdsvis

nemlig 1 noéén Grad af-

“at great depths within' the tropics on the

perature of the atmosphere in tropical climates.

" we compute the mean depth, ‘temperature,

has been wholly refuted by the. results of
"True, the samples of water obtained
‘Challenger’
Expedition were found to exhilit the phenomena of super-
saturation when allowed to stand over some time; this,
however, is casily explained, if we call to mind that the
water at great depths, even in equatorial regions, has a
temperature 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 high tem-
i The air-
determinations performed on the Norwegian Expedition
afford the strongest proof of the fact, that the increase of

vailing there,
L] .
later observations.

‘pressure with the depth does not exert any appreciable

influence on the proportion of air in sea-water. Now, if
and amount of
nitrogen for all the samples of water from b‘cloi\' the sur-
face examined for air-determinations, the result will be as

follows: mean depth 693 fathoms (1267 metres); mean
temperature — 0.°05; mean amount of nitrogen 13.99¢

per litre, which shows that in the depths of the ocean the

proportion of nitrogen averages 0.5° less ‘than could be
absorbed by sea-water of the temperature prevailing there
with the pressure of ome atmnosphere. .

If we-call to mind that the pressure in the depths
of the 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; and
we may therefore safely conclude, since no such disturbance
can’ be detected, that pressure does not perceptibly increase
the amount of air at great depths. On the other hand, there
is every reason to infer, that the water in the lower strata,
owing to the immense pressure, cannot part with any of
its air, the quantity actually absorbed mever being even
apploxunatcly so great as such a pressure would enable it

- to retain.

From the latest observations throwing light-on this
question, we may therefore reasonably infer, that all sea-
water below the surface rctains. undiminished the quantity
of air, or rather of nitrogen,® which it absorbed when last
at the surface, in direct contact with the atmosphere,

Now, the quantity of air absorbed by sea-water is
mainly dependcnt on- the temperature of the latter, the
rise or fall of the barometer, as compared with consldel-
able differences’ in temperature, being in this case of but
little momeént. Hence it follows, that the proportion of air
absorbed by sea-water in warm climates is small compared

! The amount jof oxygen absorbed by sea-water depending to a
certain extent on the presence of animal life and other accidental

causes, - the amount of nitrogen may. with greater precision, be as-

sumed to represent the total amount of air — a standard of measure-
ment adopted in the preceeding Memoir,



lidet Iuftholdige, medens de, der have absorberet sin Luft-
mengde i de arktiske Egne, maa indeholde meget stgrre
Mengder, og man vil derfor netop i de paa Bxpeditionen
udfgrte Gasanalyser have et fortrinligt Middel til at con-

trollere den forhen opstillede Hypothese, ifglge hvilken en- .|

kelte Regioner af det iskolde Dyb skulde vmre opfyldt af
Vandmasser, der ialfald delvis havde atlantisk Oprindelse.

Forat vise Udfaldet af en saadan Control har jeg teg-
net Kartet No. ITI, hvorpaa efter samme Princip som det
ved' Tegning af-Kartet No. II befulgte findes afsat de i
Dybet fundne Kvelstofmangder udtrykte i CC. pr. Litre

reducerede til 0° og 760" Tryk, ligesom der ogsaa ved Si- |

den af disse Tal findes opfert den Temiperatur, hvorved
Sgvandet , absorberer denne Kvelstofmmngde, beregnet til
nermeste hel ‘Grad efter den af de tidligere hskrevne For-
sgg udledede Formel

N=144 — 0.231.

Det siger sig selv, at disse Temperaturer ikke kunne
gjsre Fordring paa nogen stor Grad af Ngiagtighed. da en
forholdsvis liden. Feil i Kvelstofbestemmelsen , bevirker. en
meget stor Feil i den deraf beregnede Temperatur., Der
findes saaledes flere Observationer, .der give Temperaturen
— 4°, en Temperatur, der mig bekjendt ikke er observeret
i Havet.
nhar man tager Hensyn til,
Barometerstand. absorberer

at Sgvand af —2° ved 780"
en Kvelstofmengde, der paa

det Nmrmeste gaar op til, hvad der i Ydertilfzldene er

fundet.

Farvelegningen -er her foretagen saaledes, at de Stmg,
hvor Kvelstofmengden er funden at vere 14.4 CC. cller
derover, ere betegnede med blaa Farve, de btrab, hvor
K\aelstofmmngden ligger mellem 14.4 og 12,5 CC., med en
svag rgd Farve, medens et mindre Parti, hvor Kvaelstof-
mangden er funden at ligge under 12.5 CC., er betegnet
med en noget kmftigele rgd Farve. Betydningen af disse
Farver bliver ligesom i Kartet No. IT den, at de rede Far-
ver bedwkke de Strmkninger, hvor Vandet i mere eller
mindre Grad besidder atlantisk Karakter, médens den blaa
Farve tilhgrer de Vandmasser, der have absorberet sin
Kryxlstofmangde ved en Temperatur af under 0°, og som
altsaa nwermest synes at hidrere fra de arktiske Egne.

_ Ved at sammenligne Kartene No. II og III vil man
strax se, at Farvelmgningen i disse i alt Veasentligt viser

-en swerdeles stor Overensstemmelse, som paa mange Puncter |

endog naermer sig til Congruents, om man end ved ner-
mere Betragtning vil finde, 'at disse Ligheder ikke gaa
. igjen i alle Detailler, hvad man heller ikke paa nogen
Maade kunde vente. Grandserne bliver nemlig paa Kartet
No. III paa Grund af Observationernes Faatallighed meget
vanskelige at bestemme, ja der findes endog ler paa om-
kring den 65de Breddegrad et stgrre Strgg, hvorom man
intet med Bestemthed kan slutte, -da ‘der under Amlysen

tabtes en mindre Del af de Luftprever, der vare bestemte-

til at udfylde dette Hul, sdaledes at, den samlede Luft~
mangde desveerre ikke kunde maales. Desuden ere ogsaa

Observationsfeilene baade for Salt- og Kveelstofbestemmel- .

Den norske Nordhav soxpcdxtion Tornee :¢Chemi.

Dette vil dog ikke forekomme saa urimeligt,.
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- 0° and a pressure of 760m™,

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 ac-
cording to which certain sections of the cold area aie
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, I have annexed a
third Plate (drawn on the same. principle as Pl II), i
which are given the different amounts of nitrogen plesent
in doep water, cxpressed in c.centim. per litre, reduced to,
Along with these figures will
be found, too, the temperature at which sea-water absorbs
such an amount of nitrogen, computed, .in whole degrées,
by means of the formula deduced from the observations pre-
viously described, viz: —

N=14.4—0.231.

These temperatures cannot of course pretend to any

high degree of accuracy, a comparatively small error in a

nitrogen-determination involving a very copsiderable error
in the temperature. Thus, for instance, several of the ob-

~ servations indicate — 4°, a temperature which; so far as

I am aware, was not anywhere observed in the sea. This,
however, will not a’p‘pear so strange, if regard be had to
the fact, that sea-water of — 2°, at a pressure correspond-
ing to 780™m 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 which the amount of nitrogen was found to equal -
or to exceed 14.4¢, blue; those in which it ranged from 14,4
to 12.5¢, light red; a somewhat deeper red serves to indi-
cate a small tract in which the amount of nitrogen did
not reach 12.5. Moreover, as in Plate II, the red colour
indidates water more or less dlstmgulshed by Atlantic
characteristics; the blue, water in which the nitrogen was
absorbed at a temperature below 0°, and which, therefore,
would seem to have derived xts origin from some part of

the Polar Seas.

A comparison of Plates II and IIT will at once
show considerable agreement in the distribution of colour,
many of the sections almost coinciding; though, on closer
inspection this approach to congruity is not found to char-
acterise all details, which indeed there was no reason to
expect. In Pl III, the limifs proved exceedingly difficult °
to define, owing to the limited number of observations;
nay, respecting an extensive tract near the 65th parallel
of latitude nothing definite can be inferred, part of several

-samples of air, the analysis of which would have served

to fill up the blank, having been unfortunately lost, and

the total amount of air could not, therefore, be measured.

Besides, the errors of observation both in the salt and the

nitrogen determinations, are so considerable, “when com-

pared with the minute differences in amount, that, in some
‘ : 11



sernes Vedkommende af saadan Sterrelse, at de i Sammen- -

ligning med de smaa Differentser, som det her gjmlder at
paavise, lettelig paa sine Steder kunne gjore sig gjeldende
og frembringe Uoverensstemmelser, hvor de i Tilfelde af
absolut ngiagtige Observationer ikke vilde findes:

Hvilken Veegt man nu end vil tillegge disse faa For-
skjelligheder mellem de to Karter, saa meget er dog sikkert,
at de kun optreede som Undtagelser, medens den langt star-

kere, fremtredende Regel er Overensstemmelser af saadan -

Art, at de ikke uden videre kunne tilskrives Tilfeeldigheder.
Der existerer uimodsigeligt en paa mange Puncter newsten

til Proportionalitet griendsende lovmassig Forbindelse mel-

lem Saltgehalten og Kvaelstofmengderne, som muligens ikke
turde lade sig forklare paa anden Maade end netop gjen-
nem den fgr omtalte Hypothese, som saalede$ maa ansees
for at ‘indeholde ialfald en stor Del Sandhed, idet ‘den
samtidig bestyrkes af to af hinanden fuldstendig uathengige,
uensartede Observationsraekker, der i alt Vewsentligt give
det samme Resultat.

Den, som det synes, storste Vanskelighed ved denne
Hypothese bestaar i at forklare, hvorledes det i de store

Dyb fiydende atlantiske Vand skulde have antaget en saa
sig

lav Temperatur, som det ifglge Observationerne viser
at besidde. Dette turde dog maaske ikke synes saa urime-
ligt, naar man betenker, at den varme, spndenfra kommende
- Atlanterhavsstrgm ved at flyde henover det underliggende
meget, kolde Vand paa_de nwermest til dette grendsende
Lag maa blive udsat for en meget steerk Afkjoling neden-
fra, og at det forst gjennem en saadan Atkjsling til om-
kring 0° opnaar den hgie specifiske Veegt, der er den ngd-
vendige Betingelse for, at det skal kunne synke tilbunds.

Det atlantiske Vand har altsaa, allerede fgrend det begyn-

der at synke, antaget en meget lav Temperatur og. vil
desforuden under selve Synkningen, idet det da kanske i
et meget langt Tidsrum befinder sig paa alle Sider omgivet
af polart Vand, end yderligere blive Gjenstand for A'fkjw
ling, forend det naar Bunden. Det fremgaar forgvrigt
ogsaa af de endnu ikke offentliggjorte Temperaturobserva-
tioner, som jeg desuagtet ved Velvillie af Professor Mohn
har faaet Anledning til at "gjere mig bekjendt med, at
Temperaturen i-de store Dyb paa de med rod Farve be-

tegnede Partier er noget hgiere end der, hvor Kartet cr’

farvet blaat, sadledes at i Virkeligheden ogsaaTemperatur-
forholdene tale for den opstillede Hypothese..

Det vilde dog vere paa urctte Sted paa dette Sta-
dium at forsgge udredet alle Vanskeligheder, saaiznnge de
- paa Expeditionen udfgrte talrige Temperaturbestemmelser

~ endnu ikke ere forelagte Offentligheden, da man alene ved

at tage tilbgrligt Hensyn til det hele foreliggende Materiale
af Observationer vil kunne vente at faa det bedst mulige
Indblik i de mere indviklede Spgrgsmaal om Strgmforhol-
dene. Det er dog meget sandsynligt, at man senerehen
ved at-combinere alle Data vil kunne kaste Lys over me-
get, som nu maa synes dunkelt.
Ubeldigvis var det ved Expeditionens Udreise ikke
muhgt at forudse, at de chemiske Observationer ‘skulde
" kunne fore til Slutninger af saadan Art som de her paa-
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of the computations, they might casily 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; the
rule is agreement, snd of a character precluding the possi-
bility of aseribing it to chance. Many of the observations
prove incontestibly the existence of a definite,” well nigh
proportional connexion® between the amount of salt and
that of nitrogen,¥a connexion difficult, perhaps, to explain
without having recourse to the aforesaid hypothesis, which
cannot but come near the truth, confirmed as,it is by
two widely different series of observations, leading, each
independently of the other, in all essential points, to the
same result. ‘ ’ '

The greatest apparent difficulty involved in this hypo-
thesis consists in explaining the low temperature of the
Atlantic water in the deeper strata. We must,. however,
bear in mind that the warm Atlantic current, in flowing
over the cold water of the lower strata, is necessarily

.made to part with a very considerable amount of leat;

and that the high specific gravity, without which it could
not sink to the bottom, involves a temperature of about

- Hence, the Atlantic water will have acquired a very
10w temperature before beginning to sink, and moreover,
being surrounded duning . its downward passage, poss1bly
for a considerable period, by Polar water, give off a further
amount of heat ere it rcaches the bottom. For the rest,
it appears from the independent series of teniperature
observations, not.yet in print, with which Professor Mohn
has kindly made me acquainted, that the temperature at
great .depths in the sections coloured red in the Plate,
is somewhat higher than in those coloured blue; and hence
the hypothesis adopted here derives additional suppmt from
the variation in temperature.

Meanwhile, it would be premature to attempt dis-
posing of all difficulties, till the numerous temperature
determinations performed on the Expedition " shall have
been made public, since to elucidate fully the move intri-
cate questions connected with ocean currents, the whole
stock of materials must be dealt with. We may however
venture to hope, that; at a later stage of this interesting
inquiry, a general combination of data will throw light
upon much that is at present involved in obscurity.

Unfortunately, it was not possible to foresee on the
departure of the Expedition, that such inferences as those
here pointed out would be drawn from the chemical ob



pegede, og det er derfor helt naturligt, naar Undersggel-
serne ikke i Henseende til Studiet af tidligere ukjendte
Eiendommeligheder ved Havet kunde fore til saa fyldige
Resultater, som gnskeligt kunde vere. Men om end disse
Undersggelser paa Grund heraf nermest faa Karakteren af
forberedende Arbeider, saa vil det dog, sum jeg haaber,
indrgmmes, at de.desuagtet kunne have sine maaske ikke

uvigtige Fglger, idet de vise, at man gjennem de chemiske®

Observationer, der tidligere i Sammenligning med Tempe-

ratur- og Dybdebestemmelser har spillet en mindre frem--

- tredende Rolle ved Studiet af Havets Physik, vil kunne
skaffe  Oplysninger om merkelige Forholde i Havet, som
man ad anden Vei vanskelig skilde falde paa at sgge op-
klarede. Man vil ved Hjxlp af de her erholdte Resultater
med Lethed i Fremtiden kunne udkaste en detailleret Plan
for en fornyet Underspgelse -af det norske Hav, der i mine
* Pine stiller sig som. seerdeles gnskelig, da man ved at gjgre
et hidindtil ukjendt Hav til Gjenstand for Bearbeidelso
vanskelig turde gjore Regning paa at treffe et, der i Hen-

- seende til Studiet af Stromforholdene er instruetivt
som det norske Hav.

Ved saadaine fremtidige -Undersggelser kunne
den norske Expedition bunyttede Albe1dsmet]10de1 ikke 1
alle Retninger blive optagne i uforandret Form, og det vil
derfor ikkd vere ubefgiet til Slutning nied faa 01d at paa-
pego de Mangler, der klebe ved disse.

De til Saltbestennnelserne‘ﬁidligere'benytte’de Metho-
der, ifglge hvilke alle herhen hgrende Observationer an-
. stilles ombord, bgr utvivlsomt for I'remtiden ikke komme
til Anvendelse, da man ad den Vei tiltrods for al anvendt
Mgie ikke vil kunne opnaa den Ngiagtighed, som tiltrengos
for med gnskelig Sikkerhed at kunne paavise de i Havet
forekommende ofte meget smaa Differentser. Paa den
norske Bxpedition blev dennc Fremgangsmaade . benyttet,
- fordi man med ®ldre Iagttageres Udtalelser for @ie maatte
befrygte, at Sgvand ikke lod sig opbevare i lengere Tids-
* rum uden at undergaa forskjellige Forandringer, en Krygt,
* der imidlertid efter min Erfaring kun forsaavidt er be-
grundet, som man til .Opbevaring af Vandet benytter Kar,
der erce forsynede med Korkeprop., Jeg har nemlig under-
sogt flere Vandprgver, der have veeret opbevarede paa
Aenne Maade i omkring 2 Aar og fundet, at de alle uden
Uﬁ_dtageléc have undergaact Forandringer af saadan Art,
at man turde vaere berettiget til at anse dem uskikkede
til Bgenvaegtsbestemmelse, hvorimed jeg hos Vandprgver,
der i lignende Midsrum havde henstaset paa Flasker for-
synede med isleben (;rlaspmp ikke kunde opdage nogen-
somhelst Efendommeligheder, der kunde adskille dem fra
friskt gste Vandprgver. Ved denue Opbevalmgsnhnde
risikerer man dog ganske sikkert Fordunstning af en Del
af Vandet; og man maa derfor beskytte sig mod demne
Feilkilde ved at hjemfgre det til Saltbestemmelser be~
stemte Vand paa tilsmeltede Glasrgr. '

T de saaledes conserverede Vandprever vil man senere-
hen efter Hjemkomsten kunne bestemme Egenvagten ved
Sprengels -Pyknometer og Chlorgehalten ved Hjelp af Vei-
ningsanalyser med saadan 'Sk&l‘phbd, som man ved Arbeide
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servations, and hence the results of the work ‘done, em-
bracing as it did ‘the investigation of phenomena unknown
before, were naturally less comprehensive than might other-
wise have been attained. But, though such labours must -
to a certain extent, be regarded as preliminary, they will,
I trust, prove of considerable importance, showing as they
do, that chemical "observations, which, as compared with
determinations of temperature and depth, previously- held
quité a subordinate rank among the means employed for
studying  the pliysical conditions of the ocean, will serve to
throw light upon many remarkable phenomena, that without
such data would be extremely difficult to explain. On
the basis of the results here set forth, a detailed plan
might ‘be easily laid down for the.further exploration of
the Norwegian Sea, — in my opihiori a most desirable un-
dertaking, since of ocean tracts as yet unknown, there are
probably few that, in regard to the study of ocean cur-
rents, would so well repay investigation as that sectlon of
the North- Atl:mtlc :

As several of the methods of investigation practised -
on the Norwegian Expedition, will not admit of being
adopted-on future occasions in a wholly unmodified form,
it will not be out of place in conclusion briefly to point -
out their defects.

The wrethods previously. devised for determining the
amount of salt in séa-water, by whigh all observations with
this object in view were taken on board, should unquestion-
ably cease to be adopted, since they will not suffice, with
the greatest care even, to attain the high degree of accu-
‘racy requisite for detecting such minute differences as are
frequently found to occur. *These defective modes of op-
eration were, however, adopted on the Norwegian Expedi-
tion, there being reason to believe from the statements of
earlier observers, that sea-water could not be preserved
for any length of time without updergoing chemical change,
. supposition which, so far as my experience goes, is con-

" firmed only in the event of its being kept in corked vessels.
T have examined, for instance, -various samples of sea-water

that had been preserved for about 2 years in corked bottles,
and found all without exception to have undergone a change
‘sufficient to render them unfit for specific gravity determ-
wliereas, on the other’ band, ‘sea-water which had
been allowed to stand over for the same spage of time in
bottles furnished with ground glass stoppers, was not to be
distinguished from freshly drawn samples. There is, how-
ever, a risk of loss from ‘evaporation, the stoppers being
seldom, if ever, tight-fitting; and to guard against this
source of crror, the water for salt-determinations must be
brought home in hermetically sealed glass tubes.

~ With water thus preserved, the specific gravity may
be determined by means of Sprengel’s pycnometer, and the

" amount of chlorine by weighing, on the return of the Bx-

pedition, far more accurately than would be possible on
1*



ombord ikke i fjerneste Maade vil kunne gjore Regning
paa at opnaa, hvorhos man tillige vil hate den Fordel at
kunne benytte directe Saltbestemmelser som Controlmiddel.

Mod de paa Expeditionen udfsrte Luftbestemmelser
vil ikke kunne gjores’ nogen veasentlig Indvending, med
mindre man skulde anke over, at de benyttede Vandprgver
ere optagne ved Hjwlp af Apparater, der ikke vare om-
givne med slette Varmeledere, saaledes at de ved An-
komsten -til Overfladen vilde have havt Anledning til at

antage en i Forhold til sin Luftma‘zngde‘ noget for hgi

Temperatur. Denne Feilkilde kan dog ikke antages at
have faaet nogen vasentlig Indflydelse i et Hav som det
‘her undersggte, hvor kun et meget tyndt Lag nwermest
Overfladen besidder en Temperatur af over 5°, is@r da
Vand, der kun er svagt overmasttet med Luft, meget lan“-
somt giver Slip paa den overskydende.Del.

Det ved Udkogningen benyttedc, af Jacobsen beskrevne

Apparat er i alt Vesentligt fundet serdeles bekvemt, kun
vilde det maaske vere hensigtsmeessigt at give Luftopsam-

lingsrgret en noget forandret Form, hvorved man lettelig -

vilde undgaa den Vanskelighed, hvormed det nu er for-
bundet at overfylde Luftmengden i Eudiometret uden Tab.
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board; moreover, there is the additional advantage of being
able to test the results by direct salt-determinations.

As regards the air-determinations performed‘ on the

" Bxpedition, 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; but the
error arising from this source cannot have exerted any
material influence, since the, tract of ocean investigated
has but a thin stratum of water in which the temperature
rises above 5°; besides, water slightly surcharged with air
is found to part very slowly .with the surplus portion.

The boxhng—appalatus devised by Jacobseu proved
very convenient; possibly, however, the tube ‘for collecmng
air might be. given a somewhat different form, to obviate
the difficulty now experienced in 'clansferunnr the air to
the eudiometer without loss.

Ovenstaaende Afhandlinger ere indsendte til Redae-

tionscomiteen for den norske Nordhavsexpeditions General-
beretning, No. I og IT i April 1879 og 1 Vo Im i Decem-
ber samme Aar.
' De i disse 3 Afhandlmgel beskrevne Observationer
ere, forsaavidt de ikke ere udferte ombord anstillede i
Professor Waages Afdeling af Universitetets chemiske La-
boratorium i Christiania.

Sluttelig henytter jeg. Anledningen til at udtale min
‘Tak til D’'Hrr Professorerne Waage og Mohn for den Bi-
stand, de under mit Arbeide med disse Gjenstande paa
flere Puncter har ydet mig.

‘These Memoirs were sent in to the Editorial Com+
mittee for the Norwegian North-Atlantic Expedition as
follows: — Nos. I and IT in April 1879 and No. III in
December. _ ’

The observations set forth in the foregoing Memoirs
were, when not taken on board, instituted in Professor
Waage's department of the Chemical Labmatmy of the
Umversﬂ:y of Christiania.

* In conclusion, I must not omit to thank Profgssors

.Waage and Mohn for the assistance they kindly rendered

me, in certain respects, when engaged on the investigation

- of the subjects treated of in these papers.

Errata.

Page 3, line 26, from top of page: Sor 85,4 to 32.4 — 33.6 per cent, being’ reed ‘3).4 to 32.4, 33.0 per cent being.'

— 9, line 20, from top of page, for ‘the extent to which the results based on that hyppothesls, ete. read ‘the slight

extent to which Jacobsen's results.’ etc.

— 28, line 22, from top of page, for ‘soda was added, and the whole compound’ read ‘carbonate of soda was

‘added, and the whole mixture.’

— 38, line 3, from foot of page, for ‘soda’ read ‘carbonate of soda.’
— 39, line 13, from foot of page, for ‘soda’ read ‘carbonate of-soda.’

Translated into English by John Hazeland.
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folge Planen for Bearbejdelsen af det videnskabelige Ud-
bytte, der erhvervedes under den norske Nordhavs-Ex-
peditions 3 Togter i Aarene.1876—78, har der i forskjellige
Brancher i inden- og udenlandske Tidsskrifter veeret leveret

forelgbige Oversigter, der kortelig have refereret de veesent-

ligste Resultater, enten saaledes, som disse have fowliggét
" efter Slutningen af hvert enkelt Togt, eller som et samlet
Resumé af dem alle,

For de under 'Expeditfonen erhvervede Dybvandsfiskes
Vedkommende ere to saadanne forelgbige Oversigter ud-
komne, begge trykte i ,Forhandlinger i Videnskabs-Selskabet

i Christiania Aar 1878¢1 Af disse Oversigter, der ikke

vare ledsagede af Figurer, udgjer "denne 'General-Beret-
ning en udferligere, og i flere Henseender suppleret og
corrigeret Bearbeidelse.

Medens Udbyttet af Evertebraterne allerede under
de 2 fovste Togter, i 1876 og 1877, viste sig at vare
ganske betydeligt, og frembgd Former af den stgrste Inter-

esse, vare de samtidigt indsamlede Fiske forholdsvis faa- -

tallige. Dette havde vmsentliz sin Grund deri, .at de
Apparater, der i de nsevnte Aar anvendtes-til Skrabning
oller Optagelse af Bundprgver, ikke vare synderlig tjenlige
* til disse Dyrs Erhvervelse. Iser var dette Tilfeeldet under
det farste Togt; Underspgelserne foregik desuden dette Aar
nwsten udelukkende pas de store Dybder i den iskolde
Area mellem Norge og Island, hvor maaske idethele-
taget Fiske-Faunaen er fattigere, end paa flere nordligere
Localiteter, hvor Strgmningsforholdene bevirke en rigeligere
Adgang til Fade, skjgnt Bundtemperaturen kan veere lige-
saa lav,
Undersggelserne bleve drevne paa det noget grundere Vand,
dels paa Bankerne udenfor de norske Kyster, dels i Trak-
terne af Jan Mayen.

1 Collett. ,Fiske, indsamlede under den norske Nordhavs-
Expedmons 2 fgrste Togter, 1876 og 1877%. (No. 4, pp. 1—24; fore-
draget i Mgdet den 22de Febr. 1878).

Collett. ,Fiske fra Nordhavs-Expeditionens mdete Togt Som-

meren 1878%..'(No. 14, pp. 1—100; foredraget i Mg@det d. 13de Dec. 1878).

Den norske Nordhavsexpedition. Collett: Fiske,

Noget stgrre blev Udbyttet Sommeren 1877, da -

ursuant to the resolution for arranging and pub-

lishing the fruits of the Norwegian North-Atlantic Ex-
pedition, from voyages undertaken in the years 1876,
18717, and 1878, preliminary papers, connected with divers
branches of scientific research, have appeared in Norse and
foreign journals, giving a summary of the chief results
attained, -either progressively, as set forth at the termination
of each separate voyage, or comprehensively, as a brief
resumé of them all,

The deep-sea fishes collected on the Expedition form
the subject-matter of two such preliminary memoirs, both of
which will be found in “Forhandlinger i Videnskabs-Selskabet
i Christiania Aar 1878, These synoptical papers — which
weré 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 results even of the
two first voyages, in 1876 and 1877, proved very considerable,
‘yielding forms of the greatest interest, whereas the number
of fishes obtained was comparatively small. The chief reason

* of this, however, lay in the fact of the dredging-apparatus

then employed not having been well adapted for securing
specimens of these animals. Such showed itself.the case
more particularly on the first voyage; the investigations,
too, in 1876 were carried-on almost exclusively at great depths,
in the cold area between Norway and the shores of Iceland,
where the marine fauna is less rich pé_rhaps than in-some locali-
ties further north, which the effect of ocean currents has secured
a more abundant influx of food, though the temperature at
the bottom may: be equally low. In the summer of 1877 the
results were somewhat greater, the Expedition extending its
Investigations to shallower water, partly on the banks off
the Norwegian «coast, and partly in the region adjoining
Jan Mayen.

.1 Collett. “Fiske, indsamlede under den norske Nordhavs-
Expeditions to fgrste Togter, 1876 og 1877.” (No. 4, pp. 1—24; read
at Meeting held Feb. 220d 1878.) o

Collett. ‘“Fiske fra Nordhavs-Expeditionens: sidste Togt Som-
meren 1878," (No. 14, pp. 1—1006; read at Meeting held Dec. 13th 1878.)
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Naar intet Hensyn tages til en Del a\.lmindelige Ar-
ter, der indsamledes paa ringe Dyb under Opholdet ved
de norske Kyster, udgjor Antallet af de erholdte Dybvands-
fiske under disse 2 forste Aar: i 1876 I Art (1 Individ),
1 1877 10 Arter (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 ichthyologisk Henseende °

vare saagodtsom ubekjendte (saaledes Trakterne omkring
Jan Mayen); men af de indsamlede Specimina fandtes Arter,
der i det Hele vare kun lidet bekjendte, saaledes som Un-
gerne af Lycodes esmarkii, Coll., og af den senere som ny

beskrevne Lycodes frigidus; fremdeles Careproctus reinhardi,

Kr. og Onos septemtrionalis, (Coll.). Endelig var en enkelt,
Lycodes muraena, tidligere ubeskreven. '

Da det ichthyologiske Udbytte saaledes under de 2
forste Togter havde i .det Hele veeret mindre, end’ paa-
regnet, blev der under Udrustningen til det sidste Togt, i

1878, lagt speciel Vgt paa Anskaffelsen af saadanne Appa-

rater, der ikke blot vare skikkede til at ophente de for-
skjellige -Evertebrater fra de stgrste Dybder, men tillige
kunde ‘medbringe Dybvandsfiske, som det maatte antages
heller ikke her ganske manglede, naar blot Apparaterne

vare istand til at opbringe dem. Et Trawlnet af ganske -

betydelige Dimensioner blev derfor indrettet vesentlig til
dette Brug, og ved en -sindrig Mechanisme ombord paa
Skibet blev Linens Spaxnding 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-
skreenket til et mindre Antal Kast, hvor Bundforholdene
tillode dette. Var Bunden stenet eller ujevn, blev Trawl-
nettet ikke benyttet; ikke destomindre kom det flere Gange
op sgnderflienget eller knsekket, naar det tilfeldigvis var

kommen til at bergre et klippefuldt Strgg af Bunden; ved,

én Lejlighed tabtes den hele Trawl tilligemed et Par Tu-
sinde Favne Tougverk.

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, hvori
den nedsendtes, var forskjelliz, men gik lige ned til mellem
1300 og 1400 Favne. Aldeles uventet var .det at finde
Slegten Lycodes, hvoraf hidtil, som bekjendt, et kun ganske

indskraenket Antal Individer ere kjendte, skjont Slegten er .

" repraesenteret ved forholdsvis ikke faa Arter, udbredt paa

de fleste underspgte Localiteter, hvor Dybden " var' nogen-
' lunde betydelig; saaledes erholdtes alene af en enkelt Art
(L. frigidus, n, sp.) ikke mindre end 15 Individer, de fleste
fra en Dybde af mellem 600 og 1300 Favne, eller derover,
og nasten alene paa Steder, hvor Vandets Temperatur gik
ned til under 0°.

Ialt erholdtes denne Gang af Lycoder 26 Individer,

tilhgrende 6 Arter, hvoraf 3 vare tidligere ubeskrevne, og
1 beskreven under Beretningen om foregasende 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 (1 individual), in

N 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 Lycodes esmarkii, Coll., .and of Lycodes frigidus,
since described as a new species; moreover, Careproctus rein-
hardi, Kr., and Onos septemirionalis, (Coll.); finally, Lycodes
murena, 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 invertebrate, animals
there met with, but also for bringing up deep-séa fishes,
which there was reason to believe would be found to occur,
were suitable apparatus employed for taking them. A
trawl-net of very considerable dimensions was therefore con-
structed, principally with the abeve 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 however 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 care thus displayed to prevent accidents, it 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 trawlnet in localities for which it is
adapted met with eminent and wnlooked-for success. 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 Lycodes, —
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.), the majority at depths ranging

from 600 to upwards of 1300 fathoms, and almost exclusively

in spots where the temperature of the water was below zero.

The total number of Lycodes specimens was 25,
comprising 6 species, 3 of which had not previously been
described, and 1 fer the first time in the Report of the



Denne Slegt, der endnu hgrer til de i Musxerne aller-
sparsomst representerede Former af den arctiske Fauna,
synes saaledes i Virkeligheden af alle Dybvandsfiske at veere
blandt de talrigste i Ishavets Dyb paa jevn Lerbund, og
maa forekomme her i store Mmngder; maaske udgjere de

her Hovednwringen for flere andre Rovfiske (Somniosus,.

Rajae, etc) paa Grund af deres noget.trmge Veesen, hvilken
sidste Egenskab det ‘sandsynligvis vaesenthg skyldtes, at de
saa ofte erholdtes i Trawlnettet.

Det samlede 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
Lycodes muraena, De 6 Arter, der maa ansees som tidli-
gere ubeskrevne, ere Raja hyperborea, Liparis (Paraliparis)
bathybii, Lycodes frigidus, Lycodes pallidus, Lycodes Ulitkeni,
samt Rhodichthys regina, den sidstnzevnte tillige repreesen-
terende en ny Slegt. Talt har saaledes Expeditionen bragt
7 nye Arter (og 1 ny Slegt) for Dagen, alle udpragede
Dybvandsfiske.

Flere af de gvrige Arter vare kun ufuldstendigt
kjendte eller beskrevne, hvilket saaledes var Tilfeeldet med
flere af Lycoderne. En Arxt, Onos remhardi, (Kr.), havde
aldrig veret tildelt endog den korteste Diagnose eller Be-
skrivelse, men dens Benmvnelse er alene grundet paa en
haandskieven Etikette, og dennes Indfgrelse i en Catalog.
Flere vare ikke tldhgere paav1ste 1 den europemiske Fauna,
men blot fundne, tildels for lengere Tid tilbage, og blot i
enkelte Exemplarer, ved de ‘grgnlandske Kyster. Vil man
saaledes udstreekke et Lands eller en Landsdels faunistiske
Omraade indtil i’ omkring 100 Kilometers Afstand fra Ky-
sterne, kan der til Spitshergens Fauna fgjes nasten et Dusin
Arter, som tidligere ikke have veeret omtalte fra ‘denne
Pgruppe.

Det i 1878 undersggte Areal omfattede Streekningen
mellem Hammerfest og Varangerfjorden i Syd, Havet hen-

imod Novaja Zemlja i @st og Jan Mayen i Vest, samt i .

Nord til Spitsbergens Nordvyest-Spidse.

" Af de fleste Arter har jeg hos et eller flere Individer
undersggt Ventrikelens Indhold, og til Bestemmelsen af de
her forefundne Dyrelevninger har jeg havt en beredvillig
Hjelp- af Prof. G. O. Sars, hvis Navn er den bedste Ga-
ranti for Bestemmelsernes Rigtighed. Denne Undersggelse
af Maveindholdet har desuden havt Interesse ikke blot af
den Grund, at den har givet Bidrag til vor Kundskab om
visse Evertebraters Udbredelse. mod Nord, men ogsaa fordi

derved er bleven constateret det ret meerkelige Factum, at.

flere af disse pelagiske Dyreformer, der. vesesentlig have
veeret anseede for at have sit Tilhold i Overfladen, formaa
at treenge ned .til de stgrste Dybder, hvorfra Dybvandsfiskene
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preceding voyage. Hence this genus, whlch must still be regarded
as one of the Arctic forms most sparingly represented in
museums, would appear to be ‘more numerous 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, it -
constitutes the chief food of other predatory fishes (Somni-
osus, Roje), owing to its somewhat sluggish -movements, a
circumstance which probably to a great 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 all 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 nmew Species Lycodes inurena. The 6
species that must be regarded as not previously known
are: — Raja hyperborea, Liparis bathybit, Lycodes frigidus,
Lycodes pallidus, Lycodes litkeni and Rhodichthys regina, the
last-mentioned also' representing a new genus. The Ex-
pedition has thus brought to light 7 new species, (and 1
new genus), all of them true forms of deep-sea fishes.
Several of the remaining species were but imperfectly
known and described; this, for instance, was the case with
divers of the genus Lycodcs. One species, Onos reinlardi, (I1.),
had not even been made the subject of' the briefest diag-
nosis or description; its designation is traceable to a manu-
script label, copied into a catalogue. Several had not
previously been shown tfo 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 nemly a dozen species of

_fishes not prevmusly mentioned as occurring off that group
-of islands.

The region investigated in 1878 combrised, southward,
the tract between Hammerfest and the Varanger Fjord,
eastvard and westward, the éxpanse of ocean stretching
towards Novaja Zemlja and Jan Mayen, and northward,
that extending to the north-western 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 O. Sars, whose name is a suffi-
cient guarantee for accuracy, has kindly favoured me with
his valuable assistance. Moreover, an examination of the

" stomach and its contents has proved of considerable interest,

not only by contributing to our knowledge of the distribu-
tion of divers invertebrate species in northern latitudes, but
also from its having substantiated the very remarkable
fact, that several of these pelagic forms of animal life,
whose habitat was generally believed to be near the surface,
possess the power of descending to the greatest depths

1%
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erhvervedes, og de have her vist sig at kunne (;pnaa en

endog betydeligere Stgrrelse, end de, der ‘ere 'kjendte fra -

de gvre Vandlag. Maaske bgr alle disse opfattes som vze-
sentligt beboende de dybere Vandlag, men naar visse gun-
stige Betingelser ere tilstede,

til Overfladen. Til disse Dyreformer hgrer fremfor alle

Amphipoden Themisto  libeliula, Mandt (af Hyperidernes °
Fa.mﬂle), der. i store Maengdel forekommer paa de fleste

Steder i Ishavet; demne Art udgjorde Hovedbestanddelen
af de undersggte Arters Fede, og manglede neppe ganske
_hos nogen af dem, skjgnt disse kunde tilhgre Arter, der
- beboede omkring 1000 Favnes Dyb, og paa Grund af.sin
" Legemsbygning med Vished kunde antages ikke at veare
istand til at heeve sig synderligt fra Bunden. Det samme var
Tilfeeldet med enkelte Calanider, og flere andre pelagiske
Crustaceer. : :

Nedenfor meddeles en Fortegnelse over alle de Sta-
tioner, paa hvilke Dybvandsfiske erholdtes, tilligemed det
paa hver enkelt Station erholdte Udbytte®. : '

1876.
Station 33. Storeggen, 174 Kilom. vestenfor Aale-
sund, Norge (63° 5" N. B,, 3° 0" @. L. {. Gr.), 30te Juni.
' 1 Scopelus milert, (G‘rmel ), i Overfladen. °

"1877.

Station 124. Banken udenfor Trenen, -Helgeland ‘i :

Norge, 325 Kilom. V.8.V. for Bodg (660 41’ N. B., 60
39 @. L.), 19de Juni. Dybden 350 Favne
Bundtemperaturen — 0,90 C. Bunden Ler.

* 1 Lycodes frigidus, jun. (beskreves farst senere),
1 Lycodes esmarkii, Coll,

1 Igcodes muraenay 1. sp

_ * Station 164. B@nken udenfor Lofoten, Norge, 117
Kilom. vestenfor Rgst (63° 21'.N. B., 10° 40’ ¢. L.),
29de Juni. Dybden 457 Favne (836'") Bundtemperatu-
ren — 0,7° C. Bunden graa Sandler.
1 Lycodes Jrigidus, jun. (beskreves farst senere)

Rest, Lofoten (67" 31’ N, B 120 12’ 9. L.), 26de
Juni. 50—150 Favne (100——280"') Bundtemperaturen
-+ 5° C. Bunden Sandbund. : ‘

. 1 Onos septemtrionalis, (Coll.).
1 Glyptocephalus c_ynoglossus, (Lin.).

Station 183. Havet nordvest  for Lofoten
Kilom. fra Land (69¢ 59’ N, B, 6° 15" &. L.), bte Juli.
I Overfladen.

4 Sebastes marinus, (Lin.), Yngel.

! En Del almindelige Former, optagne fra ringe Dyb under Op-
holdet ved de norske Kyster, ere ikke nsermere omtalte.

formaa de ogsaa at stige op -

(640™).
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in which deep-sea fishes were met with, wheré 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 condltlons to the surface. Among such forms
must be ranked above all the Amphipod Themisto libellula,
Mandt (of the family Iyperide); 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 may,  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 (lat. 63° 5’ N., long. 3° 0" E.), 30th June.
1 Scopelus muilleri, (Gmel.); at the surface. '

o 1877,

Station 124. — The bank off Trenen, Helgeland
in Norway, 320 kilom. WSW. of Bodg (lat. 66° 41’ N,
long. 6° 59’ E.), 19th June; depth 350 fathoms (640"‘),
temperature at bottom — 0.90 C.; clay bottom. '

1 Lycodes frigidus, jun. (not descubed till later).

1 Lycodes esmarkii, Coll,

1 Lycodes murena, n. sp.

Station 164. — The bank off the Lofoten Islands,

. Norway, 117 kilom. west of Rgst (lat. 68° 21’ N., long. 10°

40’ E.), 29th June; depth 457 “fathoms (836m); tempelatule
at bottom — 0.70 C.; bottom: grey sablous clay.
1 Lycodes frigidus, jun. (not described till later),

Rest, Lofoten TIslands (lat. 67° 31" N., long. 120 12’
E.), 26th June; depth 50—150 fathoms (100—280™);
temperature at bottom - 5° C.; sandy bottom.

1 Onos septemtrionalis, (Coll.).

1 Glyptocep/udus eynoglossus, (Lin.).

Station 183. — The open sea, north-west of the
Lofoten Islands, 354 kilom. from land (lat. 69° 59’ N.,.
long. 6° 15" E.), 5th July; at the surface.

4 Sebastes marinus, (Lin.); fry,

- ' The commoner forms obtained at a trifling depth off the Nor-
wegian coast are not included in this report.



Station 223. @stsiden af Jan Mayen (700 54’ N,
B, 8024’ V.L.), Iste August.
Bundtemperaturen -— 0,6° C. Bunden sort (vulkansk)
Sand og Ler. '

-1 Ieelus hamatus, Kr.

1 Triglops pingelit, Reinh.

Statlon 224. , Ostsiden af Jan Mayen (700 ol’N B,
8¢ 20" V. L., 1ste August.  Dybden 95 Favne (174"')
Bundtemperaturen — 0,6° C. Bunden sort (vulkansk)
Sand og Ler. '

1 Icelus hamatus, Kl

Staftion' 237. Sydsiden af Jan Mayen (70° 41’ N. B,
10° 10" V. L.), 3die August.
Bundtemperaturen — 0,3° (.
Smaastene, iser af Lava.

1 Triglops pmqelu, Reinh.

1 Careproctus reinhardi, Kr.

1 Gymnelis viridis, (Fabr.).

Bunden grovt Grus og

Station 248. Havet vestenfor Lofoten, 364 Kilom.
fra Land (67° 06 " N. B, 4° 11" §. L..), 8de August. I
Overfladen.

1 Sebastes inarivs, (Lin.), Yngel.

1878.

Station 261. Tanafjord i Ost-Finmarken (70° 47,5
N. B, 28° 30’ 4.'L.); 25de Juni. Dybden 127 Favne
(232"‘) Bundtemperatiren -+ 2,8° C. Bunden Mudder
og Ler.

5 Raja radiata, Donov.

2 Sebastes marinus, (Lin.).

1 Glyptocephalus cynoglossus, (Lin.).

6 Hippoglossoides platessoides, (Fabr.).

' Station 262. Havet gstenfor Vardg, 63 Kilom. fra
Land (70° 36’ N.-B., 82° 85’ @. L.), 27de Juni. Dyb-
den ‘148 Favne (2717).
Bunden Ler. '

1 Centridermnichthys uncinatus, (Reinh.).

‘Statioh 275. Havet . gstenfor Beeren Filand, 360
Kilom. fra Land (74° 8’ N, B,, 31° 12’ @.L.), 2den Juli.
Dybden 147 Favne (269™). Bundtemperaturen — G40 C.
Bunden grenligt Ler. ’

1 Sebastes marinus, (Lin.).

3 Centridermichthys uncinatus, (Reinh.),

Station 286. Havet sydvest for Beeren Eiland,
‘215 Kilom. fra Land (72° 57 N. B,, 14° 32’ @. L.), 6te
Juli., Dybden 447 Favne (817m). Bundtemperaturen
— 0,80 C. Bunden graagrgnt Ler.
© 18 Sebastes marinus, (Lin.), Yngel, i Overfladen.
1 Platysomatichthys hippoglossoides, (Wahlb.).

Dybden 70 Favne (128™).

Dybden 263 Favne (4817).

Bundtemperaturen - 1,9° C.

l

_(lat. 70° 47,5' N,

Station 223. — Eastern shore of Jan Mayen (lat.
70° 54’ N., long. 80 24’ W.), 1st August; depth 70 fathoms
(128m); temperature at bottom — 0.6° C.; bottom: black
(volcanic) sand and clay.

1 Icelus hamatus, Kr.

1 Triglops pingelii, Reinh.

Station 224. — Eastern shore of Jan Mayen (lat.
700 51’ N., long: 8° 20" W.), 1st August; depth 95 fathoms
(174m); temperature at bottom — 0.6° C.; bottom: black
(volcanic) sand and clay. »

1 feelus hamatus, K.

Station 237. — Southern shore of Jan Mayen (lat.
70° 41’ N., long. 10° 10’ W.), 3rd August; depth 263
fathoms (481™); temperature at bottom — 0.3° C.; bottom :
coarse sand and shingle, consisting to a great e'{tent of lava.,
1 Triglops pingelit, Reinh.
1 Careproctus reinhardi, Kr.
1. Gymnelis viridis, (Fabr.).

Station 248. — The open sea, west of the Lofoten
Islands, 364 kilom. from land (lat. 67° 56,5’ N., long 4°
11’ E.), 8th August; at the surface.

1 Sebastes marinus, (Lin.); fry-specimen,

1878.

— The Tana Fjord, East Finmark
long. 28° 30’ E.), 25th June; depth 127
fathoms (232"); temperature at bottom - 2.8° C.; bottom:
mud and clay.

5. Raja radiata, Donov ,

2 Sebastes marinus, (Lin.). -

1 Glyptocephalus cynoglossus, (Lin.).
6 Iippoglossoides platessoides, (Fabr.).

Station 26l.

‘Station 262. — The  open sea, east of Vardg, 63
kilom. from land (lat. 70° 36" N., long. 32° 35’ E.), 27th
June; depth 148 fathoms (271™); temperature at bottom -4-
1.9° C.; bottom: clay. e

1 Centridermichthys uncinatus, (Reinh.).

Station 275. — The open sea, east of Beeren Eiland,
360 kilom. from land (lat. 74° 8, long. 31° 12’ E.), 2nd
July; depth 147 fathoms (269™); temperature at bottom
— 0.4° C.; ‘bottom: greenish clay.

1 Sebastes marinus, (Lin.).

3 Centridermichthys uncinatus, (Reinh.).

Station 286. — The open sea, south-west of Beeren

~ Eiland, 215 kilom. from land (lat. 729 57’ N., long. 14°

32" B, ), 6th July; depth 447 fathoms (349™); tempezatnre at
bottom — 0.8° C.; bottom: grey-green sand.

18 Sebastes marinus, (Lin.), fry; at the surface.

1 Platysomatichthys hippoglossoides, (Wahlb.).



. Station 290. Havet midt mellem Beeren Eiland og
Hammerfest, 216 Kilom. fra Land (72° 27’ N. B., 20° 51’
@. L.) 7de Juli. Dybden 191 Favne (349™). Bundtempe-
raturen 4+ 3,59 C.. Bunden sandholdigt Ler.

4 Céntridermichthys uncinatus, (Reinh.).
1 Cottuneulus microps, Coll.

Station 295. Havet vestenfor Hammerfest, 453
Kilom. fra Land (71¢ 59’ N. B,
Juli. Dybden 1110 Favne (2030™). Bundtemperaturen
— 1,3 C. Bunden Biloculina-Ler.

5 *Lycodes frigidus, n. sp.

3 Scopelus mullem, (Gmel.).

Station 297. Havet midt mellem Nordcap, Jan
Mayen og Spitsbergen, 465 Kilometer fra nermeste Land
(720 36" N. B, 5° 12’ @. L.), 16de Juli. Dybden 1280
Favne (23417). Bundtemperaturen — 1,4° C Bunden
gulbrun Biloculina-Ler.

1 Rhodichthys regina, n. gen.- & sp.

Station 303. Havet vestenfor Beeren Eiland, 450
~ Kilom. fra Land (750 12’ N. B, 80 2’ @. L.), 19de Juli.
Dybden 1200 Favne (2195™). Bundtemperaturen — 1,60
C. Bunden brunt Ler.

1 Lycodes frigidus, Coll.

Station 3i2.
Kilom. fra Land (740 54’ N. B., 140 53’ @.L.), 22de Juli.
Dybden 658 Favne (1203"). Bundtemperaturen — 1,2° C,
Bunden brunt og grent Ler.

1 Liparis bathybii, n. sp.

2 Careproctus reinhardi, Kr.

2 Onos reinhardi, (Kr.) -

1 Lycodes muraena, Coll.

5 Lycodes frigidus, Coll.

Station 323. Havet midt mellem Nordcap og Beeren
Eiland, 180 Kilom. fra Land (720 53,5° N.B., 21¢ 51’ @.
L.), 30te Juli. Dybden 223 Favne (4087). Bundtempe-
raturen -+ 1,5° C. Bunden brungraat Ler.

1 Centridermichthys uncinatus, (Reinh.).
1 Agonus decagonus, Schn,
"1 Hippoglossoides platessoides, (Fabr.).

Station 326.

170 50’ @. L.), 3die August. Dybden 123 Favne (225m).
Bundtemperaturen - 1,6° C. Bunden mgrkt Ler.

1 Raja radiata, Donov.

2 Sebastes marinus, (Lin.).

8 Centridermichthys uncinatus, (Reinh.).
. 6 Agonus decagonus, Schn,

1 Gadus saida, Lepech.

15 Hippoglossoides platessoides, (Fabr.).

110 40’ @. L), 14de

Havet vestenfor Beeren Eiland, 108

Havet midt mellem Spitsbergen og -
Beeren Eiland, 10b Kilom. fra Land (750 31" N. B,

Station 290. — The open sea, midway between
Beeren Eiland and Hammerfest, 216 kilom. from land
(lat. 700 27" N., long. 20° 51’ E.), 7th July; depth 191
fathoms (349™); temperature at bottom —l— 3.5° C.; bot-
tom sabulous clay.

4 -Centridermichthys uncinatus, (Reinh.).

1 Cottunculus microps, Coll.

Station 295. — The opén sea, west of Hammerfest,
463 kilom. from land (lat. 71° 59 N., long. 110 40’ E.),
14th. July; depth 1110 fathoms (2030™); temperature at
bottom — 1.3° C.; bottom: bidoculina-clay.

5 Lycodes frigidus, Coll.

8 Scopelus miilleri, (Gmel.).

Station 297. — The open sea, midway between the
North Cape, Jan Mayen and Spitzbergen, 465 kilom. from
land (lat. 720 36’ N., long. 50 12'°'E.), 16th July; depth
1280 fathoms (2341"'), temperature at bottom — 1.4° C.;
bottom: yellowish brown biloculina-clay.

1 Rhodichthys regina, n. gen. & sp.

. Station 303. —— The open sea, west of Beeren
Eiland, 450 kilom. from land (lat. 75° 12" N., long. 3° 2’
E.), 19th July; depth 1200 fathoms (2195™); temperature
at bottom — 1.6° C.; bottom: brown clay '
1 Lycodes frzgz,dus Coll.

Station 312. — The open sea, west of Beeren
Eiland, 108 kilom. from ‘land (lat. 74° 54’ N., long. 14°
53" E.), 22nd July; depth 658 fathoms (1203™); tempera-
ture at bottom — 1.2° C.; bottom: brown and green clay.

1 Liparis bathybii, n. sp. :

2 Careproctus reinhardi, Kr.

2 Onos reinhardi, (Kr.).

1 ' Lycodes murena, Coll.

5 Lycodes frigidus, Coll.

‘Station 323. — The open sea, midway between the
North Cape and Beeren Eiland, 180 kilom. from land
(lat. 72° 53’, 5 N., long. 310 51’ E.), 30th July; depth
223 fathoms (408"'), tempemture at bottom "4 1.5° C,;
bottom: brownish grey clay.

1 Centridermichthys uncinatus, (Reinh.).

1 Agonus decagonus, Schn.

1 Hippoglossoides platessoides, (Fabr.).

Station 326. — The open sea, midway between
Spitzbergen and Beeren KEiland, 105 kilom. from. land
(lat. 75° 31" N, long. 17° 50’ E.), 3rd August; depth
123 fathoms (225™); temperature at bottom - 1.6° C.;
bottom: dark clay. )

'1 Raja radiata, Donov.

2 Sebastes marinus, (Lin.).

3 Centrzdermzchthys uncinatus, (Reinh.).

6 Agonus decagonus, Schn.

1 Gadus saida, Lepech.

15 Hippoglossoides platessoides, (Fabr.).



Station 338. Udenfor Sydcap, Spitsbergen (760 22’
N. B, 170 13’ 9. L.), 6te August. Dybden 146 Favne
(267™). Bundtemperaturen — 1,10 C. Bunden Stenbund.

1. Agonus decagonus, Schn.

Station 353. Havet vestenfor Isfjorden, Vest-Spits-
bergen, 230 Kilom. fra Land (77° 59’ N. B.,, 50 10" @.
L.), 10de August. Dybden 1333 Favne (2438™). Bund-
temperaturen — 1,4° C. Bunden Biocudina-Ler og Smaa-
stene.

3 Lycodes frigidus, Coll.

Station 362. Havet' vestenfor Norsk-@erne, Nord-
vest-Spitsbergen, 115 Kilom. fra Land (79° 59 N. B,
Ho 40" @. L.), l4de August. Dybden 459 Favne (8397).
Bundtemperaturen — 1,0° C. Bunden blaagraat Ler.

1. Raja hyperborea, n. sp.
2 Raja radiatay Donov.

1 Cottunculus microps, Coll.
2 Lycodes esmarkii, Coll.

1 Lycodes Litkeni, n. sp.

1 Lycodes pallidus, n. sp.
2 Lycodes muraena, Coll.

Station 363. Havet vestenfor Norsk-@erne, Nord-

vest-Spitsbergen, 60 Kilom. fra Land (800 .3’ N. B., 80 28" .|.
Dybden 260 Favne (475™). Bund-

@. L.), 14de August.
temperaturen < 1,1° C, Bunden Blaaler.

1 Agonus decagonus, Schn.

1 Cottunculus microps, Coll.

1 Lycodes frigidus, Coll.

1 Lycodes' esmarkii, Coll.

1 Lycodes pallidus, Coll.
"1 Lycodes semninudus, Reinh.

Norsk-ﬁerne, Nordvest-Spitsbergen (79051’ N. B,, 11¢
45’ @. L.), 15de August. Dybden ubetydelig.

1 Cottus scorpius, Lin,

3 Liparis lineatus, (Liepech.).
1 Gadus saida, Lepech.

8 - Gymnelis viridis, (Fabr.).

Station 366. Magdalenebay, Nord-Spitsbergen (790
35’ N. B, 11v 17" @. L.), 17de August. Dybden 37—61
Favne (75—112). Bundtemperat. fra — 0,20 indtil — 2,1° C.
Bunden merkgraat Ler med lgsrevne Alger og Smaasten

1 Icelus hamatus, Kr.

1 Triglops pingelit, Reinh.

8 Gymnacanthus pistlliger, (Pall.).
.1 Liparis lineatus, (Lepech.).

. 1 Lumpenus maculatus, (Fries).

4 Lumpenus medius, Reinh,

1 Lumpenus lampetragfornis, (Walb.).

72 Gadus saida, Lepech.

Station 338. — Off the South Cape, Spitzbergen
(lat. 76° 22" N., long. 170 13’ E.), 6th August; depth
146 fathoms (267™); temperature at bottom — 1.10 C,;
rocky bottom.

1 Agonus decagonus, Schn.

Station 353. — The open sea, west of the Isfjord,
western coast of Spitzbergen, 230 kilom. from land (lat.
770 59’ N., long. 50 10’ E.), 10th August; depth 1333
fathoms (2438™); temperature at bottom — 1.4° C.; bot-
tom: biloculina-clay and shingle.

3 Lycodes frigidus, Coll.,

Station 362. — The épen sea, west of the Norsk
Islands, north-western coast of Spitzbergen, 115 kilom.

from land (lat. 790 59’ N., long. 5° 40’ B.), 14th August;

depth 459 fathoms (839™);, temperature at bottom — 1.00
C.; bottom: bluish grey clay.

1 Raja hyperborea, n. sp.

2 Raja radiata, Donov.

1 Cottunculus microps, Coll.

2 Lycodes esmarkit, Coll.

1 Lycodes litkent, n. sp.

. 1 Lycodes pallidus, n. sp.
2 Lycodes murena, Coll.

Station 363. — The open sea, west of the Norsk
Islands, north-western coast of Spitzbergen, 60 kilom. from
land (lat. 800 3’ N., long. 80 28’ E.), 14th August; depth
260 fathoms (475"'); temperature at bottom +4- 1.10 C.; bot-
tom: blue clay.

1 Agonus decagonus, Schn.

1 Cottunculus microps, Coll.

1 Lycodes frigidus, Coll.

1 Lycodes esmarkii, Coll.

1 Lycodes pallidus, Coll.

1 Lycodes seminudus, Reinh.

Norsk Islands, north-western coast of Spitzbergen
(lat. 790 51’ N,, long. 119 45’ E.), 15th August; depth
trifling.
1 Cottus scorpius (Lin.).
. 8 Liparis lineatus, (Lepech.).
I Gadus saida, Lepech.
3 Gymnelis viridis, (Fabr.).

Station 366. — Malgda.lena Bay, north coast of
Spitzbergen (lat. 790 35’ N., long. 11°.17" E.), 17th Au-

. gust; depth 37—61 fathoms (75— 1127); temperature at bottom

as low as — 2.10 C.; bottom: dark-grey clay and shingle.
1 Ieelus hamatus, Kr. .
1 Ihglops pingelit, (Reinh.).
8 Gymnacanthus pistiliger, (Pall.).
1 Liparis lineatus, (Liepech.).
1 Lumpenus maculatus, (Fries).
4 Lumpenus medius, Reinh.
1 Lumpenus lampetreformis, (Walb.).
12 Gadus’ saida, Lepech.



_ Isfjorden, Vest-Spitsbergen (78° 9’ N. B, 140 12’
@. L.), 19de August.. Dybden 129 Favne (236™). Bund-
. temperaturen + 1,2° C. Bunden Stenbund.

"1 Eumicrotremus spinosus, (Mull.). )

Station 374.  Advent - Bay, Isfjorden, Vest-Spits-
" bergen (780 16” N. B, 15° 38 @. L.), 22de August.
Dybden 60 Favne (1107).
Bunden mgrkt Ler.

3 . Lumpenus medius, Reinh.

. Arter:
Rajidae.
- Raja hyperborea, n. sp. 1878. Ra_;a 1adzata Donor.
1808.
- Scorpaenidae.
Sebastes marinus, (Lm) 1766.
Cottidae. . v
Cottunculus microps, Coll. 1874. Cottus scorpius, Lin.
1766. Gymnacanthus pistilliger, (Pall.) 1811. Cen-
tridermichthys uncinatus, (Reinh.) 1833—34.  lcelus
hamatus, Kr. 1844. - Triglops pmgelu, Reinh. 1838. -
Agonidae. .
A Agonus decagonus, Schn. 1801,
Cyclopteridae e
) FBumicrotremus spzmms, (Mull) 1776
‘Liparididae. .
Liparis lineatus, (Lepech) 1774,  Liparis bathybii,
n. sp. 1878. Gareproctus reinhardi, Kr. 1862.
Blenmida.e
: - Lumpenus medius, Reinh. 1838. mepenus macula-
tus, (Fries) 1837. - Irumpenus lampetraeformis, (Wahlb.)
1792 ’ '
Lyoodidae

Lycodes esmarkii, Coll 1874. - Lycodes frigidus, n. sp.
1878, Ly('odes liitkeni, 1. sp. 1880.- Lycodes pal~
lidus, n. sp. 1878. . Lycodes seminudus, Reinh. 1838.
Lycodes muraena, n. sp. 1878,
(Fabr.) 1780.
Gadidse.
Gadus sazda Lepech 1774 Onos 7emhardz, (Kr.)
MS. 185?. Onos eepzmwmwzw, (0011) 1874
Pleuronectidae.
" Flatysomatichthys hippoglossoides, (W a'hlb ) 1792 Hzppo-

glossoides platessoides, (Fabr.) 1780. Glypwcepltalus,

eynoglossus, (Lin.) 1766
Ophidiidae.
' ledwkthys regina, n, gen. & sp. 1878
Scopelidae. .

 Seopelus mullem, (Gmel) 1788

. Bundtemperaturen - 0,70 C..

Det samlede Antal har saaledes tilhert falgende 32 °

) Liparididee.

Gymanelis  viridis, -

The Isfjofd,-westel'n coast of Spitzbergen (lat. 78° 9’
N., long. 140 12" E.), 19th August; depth 129 fathoms

_ (286m); temperature at bottom -+ 1.20 Cy; bottom rocky.

1 Eumicr otwemus spinosus, (Mull.).

Station 374. — Advent Bay, west coast of Spitz-
bergen (lat. 780 16’ N., long. 15% 38’.E.), 22nd August;
depth 60 fathoms (110™); tempemture at bottom 4+ 0.70
C.; bottom: dark clay. _

3 Lumpenus medius, Reinh.

The individuals collected on the Expedition compnsed
accordingly the following species, 82 in pumber: —
Rajidee.

" Raja- hyperborea, n. sp 1878. Raja radzata Donov

1808.

Scorpaenidee.
Sebastes marinus, (Lm) 1766.

Cottids. . .
Cottunculus microps, Coll. 1874. Cottus scorpius, Lin.
17166, Gymnacanthus pistilliger, (Pall.) 1811,  Cen~
tridermichthys uncinatus, (Reinh.) 1833—34. Jcelus

~ hamatus, "Kr. 1844, Triglops pingelit, Reinh, 1838,
Agonide. : .

- Agonus degagonus, Schn 1801
Cycloptendae
Eumicrotremus spinosus, (Mull.) 1776

Liparis lmeatus (Lepech.) 1774. Iﬂpa’ris bathybit,
n. sp. 1878, Careproctus reinhardi, Kr. 1862,
Blenniidee.
Lumpenus medius, Reinh, 1838, Lumpenus macular
tus, (Fries) 1837. Lumpenus lampetrwformzs, (Wahlb.)
1792,
Lyeodidee
Lycodes esmarkit, Coll. 1874. Lycodes frigidus, n. sp.
1878.  Lycodes - latkeni, n. sp. 1880. - Lycodes pal-
" lidus, n. sp. 1878. Lycodes seminudus, Reinh. 1838.
» Lycodes murena, n. sp. 1878. Gymnelis  viridis,
* (Ifabr.) 1780.
Gadidee. . 3
Gadus saida, Lepech, 1774, Onos reinhardi, (Kr.)
- MS. 185?, Om).s-septemtr&malis; (Coll.) 1874,
Pleuronectidee. :
Platysomatichtliys lippoglossoides, (Wahlb.) 1792, Iﬁppo—
glossoides platessoides, (Fabr.) 1780, Glyptocgplmlus
cynoglossus, (Lm) 1766.

Ophidiides. -
Rhodwhthys 4egma, n. gen & sp. 1878

) Scopelide.

Scop(’lus nuiller, (Gmel.) 1788
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A. Palaeichthyes.
Subord. Plagiostomata.

Fam. Rajidae.

Gen. Raja, Lin.
Syst. Nat. ed. 12, tom. 1, p. 395 (1766).

1. Raja hyperborea, Coll. 1878 (un. sp.).
PL I, fig. 1—2.

Rajo hyperborea, Coll. Forh., Vid. Selsk. Chra. 1878, No. 14, p. 7.

Diagn. Snuden tilspidset, af middels Longde; Snude-
spidsens Afstand fra Djet udgjor ikke fuldt det dobbelte af
Interorbitalrummets Bredde. Legemet noget bredere, end dets
Lengde fra Snudespidsen til Enden af de accessoriske Gene-
rationsorganer. Halen forholdsvis kort, indeholdes 3 Gange
¢ Totallengden. Tenderne (hos Hannen) spidse og slanke,
danne § Overkjeven omitrent 36, i Underkjeven 42 Tver-
rekker. Oversiden er ru, samt bekledt med storre Torne;
Undersiden er glat. De storre Rygtorne ere .6 i Antal;
Haletornene, der damne en enkelt Rekke, ere 17. Mellem
de 2 Dorsaler sidder en liden Torn. Farven oventil merkt
graabrun, Undersiden hvid med store, lateralt-symmetriske
Felter af Oversidens Farve.

Looalit, fra Nordh -Exped. Havet vestenfm Nord-
Spitshergen,

A Paleeichthyes.

Subord. Plagiostomata.

Fam. Rajidee.

 Gen. Raja, Lin.
Syst. Nat. ed. 12, tom. 1, p. 395 (1766).

1. Raja hyperhorea, Coll. 1878 (n. sp.).
Pl I fig. 1—2.

Raja hyperborea, Coll. Forh. Vid. Selsk. Chra, 1878, No. 14, p. 7.

Diagnosis. — Snout pointed, of moderate length ; distance
from end of snout to the orbit mot quite double the width of
the interorbital space. * The transverse diameter of the disk
somewhat greater than its length from the snout to the ter-
mination of the accessory sexual appendages. The tail com-
paratively short, onethird of the total length. Teeth (in the
male) sharp and slender, about 36 tramsverse rows in the
upper and 42 in the lower jaw. The upper surface rough,
and armed with spines; wnder surface smooth. The larger
dorsal spines are 6 in number; the taidl s furnished
with 17, in a single row; and a small spine occurs between
the 2 dorsal fins. The colour of the upper surface is a
dark greyish brown, that of the under plain white, with

large, laterally-symmetrical brown patches.

Looality (North Atl. Exped.): — The open sea, west
of the northern coast of Spitzbergen.

Stat, 362. Stat. 362.
o 115 Kilom., V. Norskgerne - N 115 Kilom. W, of the Norsk Islands
Bel . - g . . 1 ]
eliggenhed Spitsbergen. Ezact Locality. Spitzbergen. .
Dybde. 459 Favne (839m). Depth. 459 Fathoms (839m).
Temp. paa Bunden. — 1,00 C. ‘ Temp. at Bottom. — 1.0° C.

Bunden.

Blaagraat Ler.

Bottom.

Bluish-grey Clay.

Datum, -

14de August 1878.

Date.

14th August 1878.

Antal Individer.

1 Ind. (en Han).

Udmaalinger.
. Totallengde (Han) 518mm
Legemets Lengde til Spldsen af H;aelpegemta—
lierne . 390 -

Den norske Nordhavsexpedition.

Collett: Fiske, *

Numb. of Specim.

Measurements.

1 Indiv. (a male).

Total length (male) . : 518".""
Length of body to the ternnnatlon of the acces-

sory sexual appendages . . . . . . . 890 -

2



Sterste Bredde mellem Pectoralernes Spidse 405 mm
Halens Liengde . e e 168 -
Snudespidsen til Gjets Fonand 90 -
Bredden mellem @jnene .49 -
Snudespidsen til Pectoralens Spldse (Legemets for- :

reste Profil-Linie) . . 305 -
Pectoralspidsen til Ventralens bagre Spldse (Lege-

mets bagre Profil-Linie) . . .. 175 -
Hjzlpegenitaliernes Liengde 48 -
Snudespidsen til Nzwseborene . 7 -
Afstanden mellem Neseborene 64 -
Bredden af Mundspalten 66 -
Ventralernes Grundlinie 86 -
Ventralernes stgrste Leaengde °, 110 -
Halens Bredde ved Roden . 26 -
Halens Bredde ved Begyndelsen af lste Dorsal 15 -
Halens Hgjde ved Roden . 12 -
Halens Hajde ved Begyndelsen af lste Dorsal 5 -
Fra Dorsalernes .Begyndelse til Halespidsen . 59 -
1ste Dorsals Grundlinie e 19 -
1ste Dorsals Hgjde . . 15 -
2den Dorsals Grundlinie .20 -
2den Dorsals Hgjde . - 13 -
Yjets Lengdediameter 14 -
Tverdiameter af Spiracula . .o 11 -
Snudespidsen til 1ste Gjellespalte . . 148 -
Bredden mellem Iste Gjeallespalte paa hver Slde . 110 -

Beskrivelse. Legemsbygning. Snuden er tilspidset,
dog ikke swrdeles uddragen; dens Lengde indtil Gjets
forresté Rand er knapt dobbelt saa stor, som Pandens
Bredde mellem @jnene. '

Legemets stgrste Bredde mellem Pectoralernes Spldse
er stgrre, end Legemets Lengde fra Snudespidsen til Enden
af Hjelpegenitalierne.  Legemets forreste Profillinie er
neesten ret indtil i Hgjde med Kjaverne; derpaa er den
noget concav, indtil ud mod Spidsen af Pectoralerne, der
paa hver Side danne en temmelig afrundet Vinkel. Lege-
mets bagre Profillinie, der kun har noget over den forreste
Liniés halve Liengde, er neasten ret, kun i sit bagre Hjgrne
noget afrundet, og idethele parallel med den modsatte forreste
Linie, saaledes at Legemet nezsten danner et Parallelogram.

Halen er paa Undersiden fuldkommen flad, men har
oventil afrundede Sider; den er dog idethele fladtrykt, idet
Bredden overalt er betydelig stgrre, end Hgjden-(ved Roden
dobbelt, ved Begyndelsen af 1ste Dorsal tredobbelt storre).
En distinct afsat Hudfold lgber langs Halens hele Liengde
paa hver Side af Underfladen. I Forhold til Legemet er

.Halen kort, idet den blot udgjer 1 Tredledel af Total-
lengden.

De accessoriske (Fenerationsorganer ere:hos det ene-
ste undersggte Individ ikke swrdeles lange; deres Leengde
omtrent lig Pandens Bredde mellem @jnene.

*  Tewnderne ere forholdsvis lange og spinkle, med ser-
deles liden Grundflade. Sandsynligvis har dog Hunnen
kortere, og ved Grunden bredere Tander. I hver Kjeeve-
halvdel findes oventil 18, nedentil 21 Tverrakker, saaledes
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Greatest distance between the pectorals . 405 mm
Length of tail . . . 168 -
From point of snout to the eye 90 -
Interorbital space. . . 49 -
From point of snout to the extlennty of the pec-
toral fin . . 305 -
From the extremity of the pectoral ﬁn to the pos- :
' terior extremity of the ventral . 175 -
Length of sexual appendages . 48 -
From point of snout to nostrils . 7 -
Distance between the nostrils. 64 -
Width of mouth . 66 -
Ventrals at base . . 86 -
Extreme length of ventrals 110 -
Breadth of tail at base. . 26 -
Breadth of tail at commencement of ﬁrst dorsal ﬁn 15 -
Depth of tail at base 12 -

Depth of tail at commencement of ﬁrst d01sa1 ﬁn 5 -

From the first dorsal to the tip of the tail . 59 -
First dorsal at hase . e 19 -
Height of first dorsal 15 -
Second dorsal at base 21 -
Height of second dorsal 13 -
Longitudinal diameter of orbit 14 -
Transverse diameter of spiracles . . 11 -
From point of snout to first branchial apertule 148 -
‘Width between first branchial aperture on each side 110 -

Description. Structure of the Body. — The snout ter-
minates 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 free margin almost
straight up to the jaws; 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 parallel to the anterior margin,
the disk closely resembles a rhomboid.

The under surface of the tail is perfectly flat, the
sides of the upper are rounded; its general appearance is
depressed, the breadth greatly exceeding the vertical thick-
ness (at the origin twice, at the commencement of the first
dorsal three times as great). A cutaneous flap, distiﬁctly
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 at the base. Probably the females have
shorter teeth with broader bases. The upper jaw is fur-
nished with 18, the lower with 21 transverse rows in each



lalt §¢ Tverrekker. Mundspaltens Bredde udgjor . ikke
fuldt Halvdelen af Afstanden fra Snudespidsen til 1ste
Gjeellespalte.

Den forreste af de b GJaellespaltel ligger i en Afstand
fra Mundvinkelen, der omtrent er lig dens egen Afstand
fra den bagerste Gjellespalte. :

Spiracula er forholdsvis vid, idet dets Tverdiameter er
omtrent lig den ubedazkkede Del af Djet; det er stillet ikke
skraat bagenfor dette, men fuldkommen tvers mod QDjets
Lengdediameter.

Finnerne. Ventralerne have henimod Spidsen et dybt
Indsnit, der fortil lader frit et kegleformigt, noget udspeer-
ret Parti, der dog er af forholdsvis ringere Hgjde, idet det
blot udgjer Halvdelen af den hele Finnes Grundlinie, eller
omtrent Trediedelen af Finnens hele Le=ngde til den bagre
Spidse.

1ste Dorsal begynder i en Afstand fra Halespidsen,
der indeholdes 25/; Gange i Halens hele Lzngde. Dens
Grundlinie er ubetydelig storre, end dens Hgjde; den bagre
Spidse er noget tilspidset, og den lodrette Bagrand lidt
concav.

2den Dorsal er adskilt fra lste g]ennem et ubetyde-

ligt Mellemrum (opfyldt af en mindre Torn). Den er lavere,
end 1lste Dorsal, idet Hgjden er kun lidt over Halvdelen
af Grundlinien. Dens bagre Spidse er sterkt nedadbgjet,
dog tilspidset, saaledes, at dens lodrette Bagrand er tem-
melig kort.
' En Antydning til en Caudal findes i Form af en
kort og la'v, vertical Hudflig, der rager ubetydeligt uden-
for Halespidsen, og har paa Halespidsens .Underside en
kort Kjgl.

Hudens Bekledning. Oversiden er ru, samt tildels
bekleedt med storre Torne; Undersiden er glat.

De stgrre Torne findes blot 1) over Gjnene, 2) paa
Skulderpartiet, samt 3) midt nedad Ryggen og Halen; de ere
alle riflede fra Grunden udad mod Spidsen, der er yderst
skarp, og noget bagudbgjet; de ere ikke synderlig hgje,
" ‘undtagen pas, Halens gvre Del. Deres samlede Antal er
“hos det undersggte Individ 37.

Qjentornene ere ialt 6 i Antal, og danne paa hver
Side en fuldkommen ret Linie (bestaaende af 3 Torne)
indenfor @jeranden, saaledes, at Afstanden mellem begge
Linier bliver mindre, end Pandens Bredde mellem @jnene.
Iste Torn er stillet foran, 2den bagenfor Qjets gvre Rand,
3die umiddelbart bagenfor Spiracula. 1ste Torn ligger i
en Afstand fra Snudespidsen, der omtrent er dobbelt saa
stor, som Reekkernes indbyrdes Afstand; lste og 3die Torn
danne med de tilsvarende i den modsatte Reekke et ne-
sten fuldkomment Qvadrat.

Skulderpartiet beerer i Midten en Rwmkke af 3, og
paa hver Side en Ramkke af 2, tilsammen 7. Torne. Side-
tornene sidde tmttere sammen, end Midtrekkens Torne, og
have idethele samme Afstand indbyrdes, som mellem 2den
og 3die Gjentorn (14™), eller noget over en @jendiameter.
Den bagerste Torn i Midtrekken danner med den bagerste
Torn i hver af Sidersmkkerne en nesten ret Linie. Afstan-
den mellem 1ste og 3die Torn i Midtreekken er nwsten saa
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half, the total number of transverse series being thus $§.
Width of mouth not quite equal to half the distance ﬁom
point of snout to first branchial aperture.

The foremost of the five branchial apertures is about
the same distance from the angle of the mouth as it 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.

PFins. — Towards their extremity, the ventrals are distin-
guished by a deep incision, exposing to view a cuneiform
and somewhat expanded part, the height of which however
is inconsiderable, being 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 2%/¢; basal line a trifle longer than the vertical

height; posterior extremity pointed, posterior perpendicular.
margin slightly concave.

Second dorsal nearly contiguous to first, the inter-
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 directed
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 membraneous lappet, furnished on the under surface
of the extremity of the tail with a keel-shaped ridge, project-
ing but slightly beyond the tip.

Armature of the skin. — Upper surface rough and
partially studded with powerful spines; under surface smooth.

The large spines occur: — 1) above the eyes; 2) on
the humeral region; 3) along the mesial line of the disk
and 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 6 in number,
arranged in two lines, perfectly straight (three spines in
each), one on either side within the margin of the eye,
making the distance between 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 along 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 in 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
ge



stor, som mellem 1lste og 3die Djentorn; noget stgrre er
derimod Afstanden mellem Midtrekken og hver af Side-
rakkerne.

Rygtornene ere 6 i Antal, der danne en enkelt Rakke,
hvori Mellemrummet mellem hver Torn har omtrent samme
Lengde, som mellem Iste og 2den Torn i Jjenrakkerne
(25mm), eller mellem 1ste og 2den Torn i Skulderpartiets
Midtraekke. Rygtornenes Rekke ophgrer et kort Stykke
foran Halen,

Haletornene danne en enkelt Reekke, bestaaende af
17 Torne, der staa tettere sammen, end Rygtornene, og
tiltage i Storrelse indtil den 6te, men aftage derefter indtil
den sidste, der er ganske liden og sidder twet ind til Iste
Dorsal. Raskken begynder i nogen Afstand fra sidste
Rygtorn. Endelig findes en liden Torn mellem' de 2 Dor-
saler, den 18de. » :

Hele Oversiden er forgvrigt ru af serdeles smaa og
spidse Smaatorne, der intetsteds' naa tilnmrmelsesvis den
samme Sterrelse, som de stgrre Torne. Dog er et Parti
langs Liegemets forreste Siderand (omtrent ret udenfor @j-
nene) bekledt med noget stgrre Torne, end de gvrige
Smaatorne; disse udgjore de for Hannerne ejendommelige
yKardetorne“ (carmines maris, ifglge Fries). Ligeledes
findes enkelte noget leengere Torne langs Midten af Snuden.
Glat er blot den bagre Rand af Pectoralerne, hele Ven-
tralerne, samt et Stykke af Ryggens Sider op imod Skul-
derpartiets Sidetorne.

Hele Undersiden af saavel Legemet, som Halen, er
fuldkommen glat.

Slimporer. Paa bestemte Steder af Oversiden, samt
over den forreste Del af Legemets Underside findes Rek-
ker af Slimporer, der idethele ere symmetrisk stillede paa
hver Side af Legemets Midtlinie. Paa Oversiden findes en
Reakke af omtr. 20 Porer, der strazkker sig fra Spiracula
hen under @jet, og gaar derfra omtrent i ret Linie ud

'mod -Snuden; denne Rekke lgber parallelt med den til- .

svarende paa den anden Side. Fra Skulderbeltet udgaa
endvidere 2 noget lmngere Reaekker, der efter et noget buet
Lgb udmunde noget nedenfor Pectoralens Sidevinkel; en
kortere tredie lgber parallelt med Liegemets bagre afrun-
dede Hjgrne. Endelig lgber paa hver Side af Ryglinien en
Reekke, der fortsmtter sig uafbrudt langs Halens Overside
til Halespidsen.

Paa Skivens Underside findes talrige lmngere og
kortere Rakker, men disse ere her tilsyneladende mindre
ordnede. Paa hele Liegemets bagre Del sees her ingen Porer;
paa den forreste lgber en lang Reakke parallelt med Side-
randen; kortere Raekker lgbe fra hver Mundvige hen mod
Snudespidsen, og andre kortere Reekker findes bagenfor
Mundspalten.

Farven 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 iser merkt farvede ud mod
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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 6 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 (25™), or between the first and
second spineés 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 which 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
*of the snout. The only smooth parts are the posterior
margin of the pectorals, the entire surface of the ventrals,
and a strip of skin extending along the sides of the back
up towards the lateral spineés 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 numeroug
series of mucous pores, for the most part symmetrically
arranged on either side of 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 @
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 to 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
pectorals and ventrals darkest along the edges-approximate



Randen, hvor Undersidens Felt af samme Farve stgder til.
Fremdeles er Snudespidsen morkt brunsort, ligesom Hovedets
hele forreste Rand. Paa Undersiden have de merkfarvede
Partier og den hvide Bundfarve omtrent ligestor Udstrak-
ning, Disse farvede Felter gaa hen imod Randen af Lege-
met (hos det i nogen Tid paa Spiritus opbevarede Exem-
plar) over til newsten brunsort. Ingen af disse Felter
overskrider Bugens Midtlinie. A
Deres Udstraekning hos det forhaandenverende Indi-
vid kan kortelig beskrives paa folgende Maade. Bt stort
sort Felt udbreder sig over den ydre Del af Pectoralen;
fra Pectoralvinkelen fortsmtter dette ‘sig langs hele den
forreste Profilrand (men blot umiddelbart i selve Randen),
- lige hen til Snudespidsen. Bagtil forener dette Felt sig
med et stgrre Parti af samme Farve, der skyder sig op
paa Bugens Sider. Foran Mundspalten findes intet farvet
-Parti (undtagen Randen af Snuden); men mellem (jaelle-
Spalterne findes en mindre Samling runde, tildels sammen-
flydende Pletter. Ventralerne have, ligesom Pectoralerne,
brunsorte Rande; de accessoriske Generationsorganer ere lige-
ledes paa Undersiden sérte, hvilken Farve udbreder sig til
en stgrre Plet foran deres Rod. Hele Halens Underside
er ensfarvet sort.
Sandsynligvis vil denne Emvefmdelmg vise sig noget

varierende hos Individerne.

Fode. Ventrikelen var fuldproppet af Crustacéer og
Fiske. Den vasentligste Del bestod af omkr. 50 kjempe-
lﬁlaessige Individer af Themisto libellula, tildels endnu ganske

ele
Deutsche Nordpolarfahrt* besk1evne smuktfarvede Decapode
Hymenvdora glacialis®.

. Kiskene vare 3 i Antal, hvoraf idetmindste de 2 vare
Lycoder. Den stgrste af dem havde en Totallengde af
185mm og en Hovedlengde af 417m; den yderste Halespids
manglede, ligesom Huden og de fleste Finnestraaler, saa-
ledes, at Individet ikke lod sig med Sikkerhed bestemme;
men paa Grund af Tandb}gnmgens Styrke, de lange og
brede Pectoraler, samt det store Hoved, kan det maaske
henfgres under L. Ulitkeni. Den anden_ Unge. af en
Lycodes var sterkere angreben af Fordsjelsen, og ganske
Ubestemmelig; af et tredie Individ fandtes blot Rygraden
1 Behold, og denne kan ligeledes have tilhgrt en ung

Lycodes,

Udbredelse. Hidtil er blot kjendt det eneste, oven-
for beskrevne Individ, en Han, optaget omtrent under 809
N. B. i Havet vestenfor Nord-Spitsbergen; dette er tillige
det nordligste Punkt paa Jorden, hvor denne Slaegt hidtil
har veret bemarket.

! Pasiphad glacialis, Buchholz 1874; Hymenodora glacialis, G. O. Sars
1877,

fremdeles Stykker af den i 1874 af Buchholz i ,2te’
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to the similarly coloured patch on the under surface. KEx-
tremity of the snout, 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 white of the ground is about equal in
extent. The dark symmetrical 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 margin of the pectorals; from the angle of the
pectorals it 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 another,
similarly coloured, running up the sides of the 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 small cluster of round spots, some of
which are confluent. Edges of ventrals 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 plOb&bl} be found to .

" vary in different individuals.

Food. — The stomach was full of crustaceans and
divers fishes. The principal part of the contents consisted
of about 50 enormous examples of the Hyperoid Themisto
libellula, several of them quite entlre; and of fragments
of the Decapod Hymenodora glacialis!, described 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 185™"; length of
head 4177 the tip of the tail, the whole of the skin, and
most of the fin-rays were gone; hence this individual could
not with certainty be determined; but the structure of the
teeth however, the great length and breadth of the pectoral

_fins, and the size of the head gave rcason to regard it as

an example of L. litkeni, afterwards described. Another
young Lycodes was wholly indeterminable, being in still 2 more
advanced stage of the digestive process; of the third, the
vertebral column only remained — not improbably, too,
that of a young Lycodes. :

Distribution. — The only ‘example hitherto met with
is the male specimen now described; taken in' lat."about 800
N,, at sea, west of the northern coast of Spitzbergen, the most

. northerly locality, too, in which this genus is yet known

to occur.

1. Pagiphad glacialis, Buchho]z 1874; Hymmodom glactahs, G. O. Sars
1871,



2. Raja radiata, Donov. 1808.

+ Raja fullonica, Fabr, Fauna Groenl. No. 87, p. 125 (1780).
Raja radiata, Donov. Nat. Hist. Brit. Fish., vol. b, tab. 114 (1808).

~ Localit. fra Nordh.-Exp. Tanafjord i Finmarken,
samt Havet mellem Beeren Eiland og Spitsbergen.
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2. - Raja radAiata, Donov. 1808.

+ Raja fullonica, 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.

Stat. 261.

Stat. 261. Stat. 326. Stat. 362, Stat. 326. Stat. 362.°
, Tanafjord, 105 Kilom. N. 115 Kil. V., ; . |The Tana Fjord,| 105 Kil. N.of |115 Kil. W, of ~
Beliggenhed. Finmarken, Beeren Eiland. |Norskgerne,Sptb. Ezact Locality. Finmarkf | Beeren Eiland. | N. Isl., Spitzb.
A 127 Favne 123 Favne 459 Favne 127 Fathoms 123 Fathom 459 Fathoms
Dybde. (232m). (@25m). (839m) Depth. (232m). @2, (839m).

Temp. paa Bunden| -4 2.8° C. -+ 1.6° C. —1.0° C, Temp. at Bottom. + 2.8° C, + 1.6° C. —1.0°C.
Bunden. Ler. . Mgrkt Ler. Blaagraat Ler. Bottom. Cl:;,y. Dark Clay, (Bluish-grey Clay.
Datum. 2hde Juni 1878.| 3die Aug. 1878.{14de Ang. 1878, Date. 25th June 1878.{ 3rd Aug. 1878, {18th Aug. 1878

Antal Individer. » Indiv. 1 yngre Ind. 2 yngre Ind. Numb. of Specim. 5 Indiv, + Indiv. (young).|2 Indiv. (young)..

Alm. Bemwmrkninger. Ingen Forskjel kunde opdages
mellem Individerne fra disse Localiteter, og andre fra Nor-
ges sydlige Fjorde, Antallet af de lange Torne nedad
Ryggen fra Skulderpartiet til Dorsalerne varierede mellem
12 og 14.

Ved en tidligere Lejlighed! har jeg gjort opmerksom
paa, at naar der i Diagnoserne for denne Art opgives,
at den mangler Torn mellem de 2 Dorsaler, er dette ungj-
agtigt, idet et ikke ubetydeligt Antal Individer besidde en
saadan, medens vistnok Flertallet mangler den. Blandt et
stort Antal Individer, som jeg i 1876 og 1878 havde Liej-
lighed til at underspge i Porsangerfjorden i Finmarken,
bavde idetmindste en Fjerdepart en saadan Torn mellem
Dorsalerne. Af de under Nordhavs-Expeditionen erholdte
8 Individer fandtes denne Torn ogsaa netop hos de 2.

Foede. 1 Ventrikelen af et af Individerne fra Tana-
fjorden fandtes- flere Amphipoder, hvoriblandt kunde nogen-
lunde sikkert kjendes Arterne  Anonyx lagena, Kr., og Ace-
~ ros phyllonyx, (M. Sars). :

Udbredelse. Raja radiata bar en stgrre geographisk
" Udbredelse, end nogen anden af de europziske Arter, og
forekommer lige fra de engelske Kyster gjennem Nordsgen
og Kattegat til den sydlige Del af Ostersgen, fremdeles
langs hele Norges Vestkyst op til Finmarken, i hvis Fjorde
‘den er yderst talrig; derfra gaar den i Ishavet op til
Spitsbergen, hvor den hidindtil  ikke var iagttaget, men
hvor den forekommer lige op til de nordligste Dele, ligesom
den gjennem Faber er kjendt fra Island. Endelig opfares
den og beskrives allerede af Fabricius 1 1780 fra Grenland
under Navn af Raja fullonica (Fauna Groenl. No. 87).
Ved de amerikanske Kyster gaar den mod Syd idetmindste
til New-England under 40¢ N. B.

. wanting in most.

General Remarks, — No difference could be detected
between the individuals taken in these localities and speci-
mens obtained from the southern fjords of Norway. 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
: 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. — In the stomach of one of the specimens
from the Tana Fjord were divers Amphipods, amongst
which Anonyz lagena, Kr., and Aceros phyllonyzx, (M. Sars),
could alone be determined with comparative certainty.

Distribution. — Eaja vadiata (Starry Ray) has a
wider geographical range than any other 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
like of the coast of Norway, as far north as Finmark,
being exceedingly numerous in the fjords of that province;
from thence its range extends to the Arctic Ocean as 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 fullonica) 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 lat. 40¢ N,

1 Forh. Vid. Selsk. Chra. 1879, No. 1, p. 103,

! Forh. Vid. Selsk. Chra. 1879, No. 1, p. 100.



B. Teleostei.

Subord. Acanthopterygii.

Fam. Scorpaenidae.

Gen. Sebastes, Cuv.
Régne Animal, éd. 2, tom, '2, p. 166 (18?9).

3.  Sebastes marinus, (Lin.) 1766.
Pl I, Fig. 3—4.

Perca marine, Lin. Syst. Nat. ed. 12, tom. 1, p. 483 (1766).

Perca norvegica, Ascan. Ic. Rer. Nat. pt. 2, p. 7, tab. 16 (1772).
Holocentrus norvegicus, Lacép. Hist. Poiss., tom. 4, p. 327 (1789).
Holocentrus sanguineus, Faber, Naturg. Fische Isl. p. 126 (1829),
Sebastes norvegicus, Cuv. & Val, Hist. Nat. Poiss., tom. 4, p. 327 (1829).
Sebastes marinus, Liitk. Vid. Med. Naturh. Foren. Kbhvn. 1876, p. 358

(1876).

Localit. fra Nordh.-Exped. Yngel Indiv. fra Havet
udenfor Beeren Eiland og Spitsbergen; Unger fra Tana-.
fjorden i Finmarken, samt fra Havet mellem Beeren Eiland
0g Spitsbergen. ' .

Stat. 280.| Stat. 261. | Stat. 275, | Stat. 326.
215 Kil,
SV.

BeerenEil.

Stat. 183.

354 Kil.
NV.
Lofoten.

Stat. 248.

—_—

Belig-
genhed.

——

Dybde,

Tanafjor- 36 K51 .

den, Fin- BeerenEil,
markean.

100 Kil. S,
Spitsb,

364 Kil
V.Lofoten

I Overflad.[I Overflad.I Overfiad.

a——

+ 8.7° C.

@32m), [ (269m). | (225m).

T
Pl +10.29C.[4 7.20 C.[+ 2.8 C.[—0.4° C.|+ 1.67 C.

Ler.

25deJuni
1878,

Bunden, Grgnl, Ler{Mgrkt Ler

2den Juli | 3dic Aug.
1878. 1878.

8de Juli ) Gte Juli

1877, 1878.

t Yngol- {18 Yngol-
Ind. Ind.

dto Juli
1877,

4 Yngel-
Ind.

Datym,
e —————
. Antal

Indivig,

2 Unger. | 1 Unge.. 2 Unger.

Forplantning ete. Paa flere Stationer erholdtes,
saavel under 2det, som 3die Aars Togt, Yngel-Individer
svgmmende om i Vandskorpen midt ude paa Havet, og i
en' Afstand fra nermeste Land, der kunde gaa op til hen-
mmod 400 Kilom. De erholdtes altid blot i det fine Over-
ﬂadenet blandede med forskjellige pelagiske Crustaceer og
Molluskyngel og dreve gjensynlig om med Strgmmen fra
den ene Del af Havet til den anden. _Da de gjentagne
Gange bleve trufne under de samme Forholde, og paa vidt
adskilte Localiteter, kunne de ikke antages at vere komne

127 Favne|147 Favne|123 Favne °

from land.

B. Teleostei.

Subord. Acanthopterygii.

Fam. Scorpenidea.

Gren. Sebastes, Cuv.

Regno Animal, éd. 2, tom. %, p. 166 (1829).

"8, Sebastes marinus, (Lin:)" 1766.
PL 1, fig. 3—4.

Perca marina, Lin. Syst. Nat, ed. 12, tom. 1, p. 483 (1766).

Perca norvegica, Ascan. Ie. Rer. Nat. pt. 2, p. 7, tab. 16 (1772).

" Holocentrus norvegicns, Lacép, Hist. Poiss,, tom. 4, p. 390 (1789).

Holocentrus sanguineus, Faber, Naturg, Fische Isl. p. 126 (1829).

Sebastes norvegicus, Cuv. & Val. Hist. Nat, Poiss., tom, 4, p. 327 (1829).

Scbastes marinus, Liitk. V1d Med. Naturh, Foren. Kbhvn. 1876, p. 308
(1876). :

Locality (North Atl. Exped.): — The open sea, west of
Beeren Eiland and Spitzbergen (fry); the Tana Fjord in Fin-
mark; and the expanse' of ocean stretching between Beeren
Eiland ‘and Spitzbergen (young examples).

Stat. 183, | Stat. 248, | Stat. 280. | Stat. 261. | Stat. 275 [Stat. 320,
Fact 304K N B4 KLV, 2 o Tana T, 3@;’:&3}- 100 Kil. .
ity . Lofot.| Lofoten. [p. ' f | Finmark. Eilang, | Spitzb.
Depth. surface. Surface. | Surface. 1?2731;?',31’1' lgﬁgiﬂl' 1(2;21: &?‘.
T @llt 870 G|+ 10.2°C{+ 7.2° C|+2.8° C.[— 0.4° C+ 1.6° C.
Bottom. Clay. [GreenClay Dari{Clny.
A R R
“spectm |1 100Gt Tnd. ey b | & B LS | Cyomng)
Propagation of Species &c. — At several stations

on the two last voyages fry-specimens were taken at the
surface of the water in mid-ocean, some nearly 400 kilom.
They were invariably captured in the sur-
face-net, together with divers pelagic crustaceans and fiy
of molluses, and evidently drifted with the current from
one part of the sea to the other. Having been ve-
peatedly observed in localities widely distant under " pre-
cisely similar circumstances, this peculiarity of occurrrence
can hardly be explained as the result of accident alone,



tilfeldigt under disse Omgivelser, men maaske tor man
slutte, at denne Art, i Lighed med adskillige andre Dyb-
vandsformer, tilbringer de farste Perioder af sit Liv 1 de
gvre Vandlag. '

Ved ‘en tidligere Lejlighed har jeg bergrt!, at S
marinus (ligesom S. vivéparus) feder levende Unger, der i
Gydningsgjeblikket befinde sig omtrent paa samme lidet
udviklede Standpunkt, som det allerede gjennem Krgyer
har veeret bekjendt hos den sidstneynte, mindre Art®, Yn-
gelens Totalleengde i udstrakt Stilling. hos S. marinus er i
Gydningsgjeblikket omtrent 67; de ere dog strax istand
til at svgmme om, og fare et selvstendigt Liv. '

Ynugletiden falder ved de norske Kyster i Vaarmaane-
derne, i Regelen fra Midten af April til Midten af Maj,
medens S. viviparus neppe normalt yngler for i Juli eller
August. Dog erholdes ogsaa af S marinus gydeferdige
Exemplarer endnu langt ud paa Sommeren; under Gyd-
ningstiden findes Individerne sjeldnere paa ringere Dyb,
end 100 Favne, men de fleste gyde sandsynligvis paa langt
storre Dybder. Naar den gydeferdige Fisk - faaes op i
Baaden, rinder ofte en Del af Yngelen ud af sig selv, og
flere Fiskere have iagttaget, at den levende Yngel svgmmer
livligt om i Vandet i Bunden af Baaden; det samme
kan man iagttage, om man opfanger den udrindende Yngel
i et Osekar. '

Efter Gydningen maa saaledes Yngelen antages at
spge op 1 de hgjere Vandlag, og forst naar de have naaet
en Lezngde af omkring 50—607", og faaet Farve og den
voxne Fisks almindelige Udseende, spge de atter ned paa
Dybet.

Antallet af Rogn hos et noget stgrre Individ' (550 mm)
anslaar jeg til mellem 100,000 og 150,000 St. (Til Sam-
menligning kan anferes, at jeg hos et Individ af S. viviparus
med en Totall. af omtr. 300" fandt blot omkr. 18—20,000St.)

Hos de mindste af de under Expeditionen erholdte
Individer (fra Stat. 183), hvis Totall. var 9,5™m, var hele
Legemets Dorsal- og Ventralside endnu omhyllet af Em-
bryonalhinden; Finnestraalerne vare alene i Caudalen tyde-
lige, men manglede i de gvrige Finner; Ventralerne vare neppe
antydede. De 2 parallele Kamme paa Baghovedet vare
endnu ikke fremkomne, hvorimod Tenderne paa Prwoper-
culum vare tydeligt afsatte.

Hos andre fra samme Station, hvis Totall. var 12mm,
vare Straalerne antydede i Pectoralen, ligesom Analens
Pigstraaler, medens Dorsalen endnu udgjer en sammenheen-
gende Membran uden Straaler. Nakkekammen var nu ansat,
og endte bagtil med en dobbelt Torn.

Hos det sterste Yngel-Individ (Stat. 248), hvis To-
tallengde var 19mm ~vare alle Finner og deres Straaler

¢ Forh. Vid. Selsk. Chra. 1879, No. 1, p. 7.

? Nogen Distinction mellem de 2 Former kan saaledes ikke hentes
fra .dette Forhold, hvorfor Navnet ziviparus ikke er synderligt be-
tegnende.
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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.
marinus as well as S. viviparus 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 8. marinus extended in a straight
line at moment of birth about 67m; they are, however,
immediately able to swim and provide for themselves.

Off the Norwegian coast the spawning-season is in the
spring months, and generally extends from the middle of April
to the middle of May; S. viviparus, on the contrary, does not,
as a rule, produce its young earlier than July or August.
Examples of S.marinus with fully developed ova are, how-
ever, occasionally met with late in swmmer. 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 frequently
drop out; and fishermen have - observed fry swimming
friskly about in the water at the bottom of the boat,
which they will continue to do if transferred to a scoop
for examination. :

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—60™» 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 550~"), may be computed at from
100,000 to 150,000 (in an example of S. viviparus, total
length 300", T found only 18—20,000).

In the smallest specimens of the fry obtained on the
Expedition (at station 183), total length 9.57m the whole
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 combs 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 127 the rays of the pectorals and the spines of
anal were still rudimentary; the dorsal in this stage of
growth still constituted a membranous flap without a trace
of rays; the comb on the nape was now partially developed,
and terminated behind in a douple spine,

The largest individual in the fry stage of growth (sta-
tion 248), total length 197 had all the fins and their

! Forh. Vid. Selsk. Chra. 1879, No. 1, p. 7.

? This circumstance cannot therefore be regarded as a specific dis-
tinction between the two forms,  and hence the term viviparus does
not furnish & very appropriate designation.



ansatte. og med normalt Antal. Skjel mangle endnu, og

hele Legemet er transparent (paa Spiritus hvidagtigt) med

en Rakke sorte Pigmentpuncter langs Dorsalerne. Enkelte
Tander ere fremkomne paa Underkjeven; Nakkekammen
er temmelig skarp og tydelig, -og ender bagtil i en tre-
dobbelt Pig.

Foruden de nmvnte Yngel-Individer erholdtes under
Expeditionen flere Unger, der optoges med Bundskraben
eller Trawlnettet fra 120 indtil 150 Favnes Dyb paa til-
dels iskoldt Vand.

" Hos den mindste af disse Unger, hvis Totall. er 62m»
(Stat. 275), er Legemet allerede bleven livligt farvet med

3—4 brunsorte Tverpletter over Ryggen; tydeligst og bre-

dest er den newstsidste, der stiger ned paa begge Sider af

Dorsalens blgde Del; den sidste staar over Haleroden.
© Dette er den samme Fordeling af Pletter, der er gjennem-
gasende hos de yngre Individer af de fleste cottoide Fiske.
En Samling Pigmentpunkter danne en utydelig Plet paa
Gjellelaagets gvre Del (en Character, det tilkommer de
fuldt udvoxede Individer af den deciderede Kystform Seb.
viviparus, Kr.), men denne Plet forsvinder efterhaanden
hos de stgrre Unger newsten ganske Skjeelbekledningen
var fuldt udviklet. :

Disse Unger havde falgende Maal, og Straaleantal i
Analen: .
Hovedets

Total- jets .
laeggtie. Langde. Di(zzlj.i’neter. .Straaler iA.
a. 62w 18mm 6 3.8.
b. 80 - 23 - .8 - 3.8.
c. 8- 25 - 8 - 3.9.
d 134 - 41 - 15 - 3.8.
e, 143 - 42 - 14 - 3.9.
Udbredelse. S. marinus er en nordisk Art, der

har sit Tilhold ved Grgnland, Island, Spitsbergen, Novaja
Zemnmlja, samt ved Nord-Europas Kyster ned til Stavanger
og Lindesnes; paa den americanske Side gaar den sand-
synligvis ned lige til New England, omtrent under 40° N,
B. Som en mgte Dybvandsart synes den normalt ikke at
trienge ind i Nordsgen, og er derfor blot sporadisk truffen
ved Danmarks og Englands Kyster, og den gaar heller
ikke ind i Kattegat og Dstersgen.

Ved Norges Kyster pstenfor Lindesnws, og i de syd-
ligste Fjorde, samt ved Bohuslen erstattes den af den
meget neerstaaende Form 8. wiwiparus, Kr., der tillige,
ifglge Dr. Liitken, optreder ved Feergerne, men mangler
ved Danmark. I Norge gaar denne op idetmindste til
Trondhjemsfjorden.

I Nord-America synes Forholdet mellem de 2 Axter
endnu ikke at vere bragt fuldkommen paa det rene.
Medens Gill (Proc. Ac. Nat. Sci. Philad. 1863, p.
333) opferer den ved New Englands Kyster forekom-
mende Form som 8. wviviparus, ganske med Udelukkelse

Den norske Nordhavsexpedition. Collett: Fiske.

rays developed, and the number of the latter normal. The.
scales were as yet wanting; the body was evérywhere trans-
parent (preserved in spirits whitish), dotted along 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 were obtained
on the Expedition; they were taken when dredging the
bottom or trawling, at a depth varying from 120 to 150
fathoms, the water having in places the temperature of ice.

In the smallest of these young examples (station 275),

. total length 62™m 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 along 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 points
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. viviparus, Kr.); but this
spot gradually disappears with the growth of the fish, leav-
ing hardly a vestige in adult cxamples.” The scales were
fully developed.

Measurements of the young specimens, with number

- of rays in anal: —

Total  Length Diam. . .
Length. of Hiad. of l%)ye. Numb. of Rays in A.
a. 62m 18w 6 3.8.
b. 80 - 23 - .8 - 3.8.
c. 85 - 25 - 8 - 3.9.
d. 134 - 41 - 15 - 3.8.
e. 143 - 42 - 14 - 3.9.
Distribution. — S. marinus is a northern species;

it occurs off the coasts of Greenland, Iceland, Spitzbergen,
Nova Zemlja, and the shores of northern Europe, at least

. as far south as Stavanger and the Naze; in the western

hemisphere its range probably extends along the coast of

~North America, as far south as the New England States,

in lat. about 40° N. As a true deep-sea species, it can
hardly pass the North Sea; hence it occurs, sporadic-
ally, off the coasts of Denmark and Great Britain, and does
not frequent the waters of the Cattegat or the Baltic:

On the coast of Norway, east of the Naze, and in the
most southern of the fjords, as well as off Bohuslen, this
species is replaced by the closely allied S. viviparus, Kr.,
which, according to Dr. Liitken, also occurs off the Faroe
Islands; but it is not met with on the coast of Den-
mark. In 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 8. viviparus,
and does not even mention S. marinus, on the other hand,

3



af S marinus, opgiver Bean og Goode i sin nyeste
Catalog over samme Districts Fiske (Bull. Ess. Inst. vol.
9, 1879), at de af dem undersggte Individer ,correspond
most nearly with S. marinus®.

Fam. Cottidae.

Gren. Cottunculus, Coll.
Norges Fiske, Tilleegsh. til Forh. Vid. Selsk. Chra. 1874, p. 20.

Chra. 1875 (1874),

Hovedet bredt wmqformigt, forkoldsvis stort og
hojt; Legemet kort og tyndt, bekledt med cha-
Gyelle-
laagene uvcebnede, men med stumpe Knuder. Toen-
Stdelinie tilstede.
Gyeellehin-
derne ere ikke indbyrdes sammenhengende paa
Hovedets Underside.

grinartede Bentornegrupper, men uden Skjcel.

der © Kjeverne og paa Vomer.

Dorsalerne fuldstendigt sammenvozede.

4. Cottunculus microps, Coll. 1874.
Pl I, fig. H—6.

Cottunculus mic::opa,. Coll. ,Norges Fiske*, Tillegsh. til Forh. Vid. Selsk.
Chra. 1874, p. 20, PL 1, Fig. 1—3 (1874).

Diagn. Hovedet, Zegemd og Finnerne tat chagrine-
rede. Hovedets Lengde indeholdes 2%/ Gange i Totallerg-
den. Djnene forholdsvis smaa, med stor Lindse;. Interorbi-
talrummet “serdeles bredt. Praeoperculum har 4 stumpe Knu-
der, men ingen Torne; Operculum er helrandet. Paa Pan-
den 2 Par Tuberkler, der danne et Quadrat. Gjcellespalten
vid. Sidelinien uvebnet, har omtr. 10 Porer. -Straalerne ¢
Dorsalens forreste Del (Pigstraalerne) scerdeles lave, spinkle
og svage, nesten 3 Gange kortere, end de bagre Straaler.
Pectoralerne brede og lange, maa tilbage forbi Begyndelsen
af Analen. Ventralerne korte og spinkle, med stort Mellem-
rum; Analen er uden Pigstraaler. Anus ligger midt mellem
Snudespidsen og sidste Halehvirvel. Farven hvidagtig med
4 brumsorte Tverbaand, hvoraf det forreste gaar tvers over
Snuden. Appendices pyloricae 2. Sterrelsen indtil 175™

M. B.6; D.6/13—6/15; 4.10; P.15—19; V.3; C. 4/12/a.

Localit. fra Nordh. Exped. Havet sgnden- og vesten-
for Spitsbergen.

18

i

i

Bean and Goode, in their latest catalogue of the fishes of
that region ¢(Bull. Ess. Inst. vol. 9, 1879), state that all
individuals examined by them “correspond most nearly
with S. marinus.”

Fam. Cottidze.

Gren. Cottunculus, Coll
“Norges Figke,” Appendix to Forh. Vid. Selsk. Chra. 1874, p. 20

Chra. 1875 (1874).

Head brdad, ovdtc, size and height considerable;

of

rough granulations; scales wanting: gill-covers with

body short and thin, covered with -clusters

obtuse knotty protuberances, but mnot armed; teeth
m maxillaries and on vomer; lateral line obvious;
dorsals continuous, forming a single fin; branchial
membrane disconnected on the inferior surface of
the head.

4. Cottunculus microps, Coll. 1874.
' PL I fig. 5—G.

Cottunculus microps, Coll. “Norges Fiske,” App. to Forh. Vid, Selsk.
Chra. 1874, p. 20, PL 1, Fig. 1—3 (1874). :

Diagnosis. — Head, body, and fins thickly covered with
rough granulations; length of head to total length as 1to 2%/,
eyes comparatively small, with the lenses large; interorbital
space éxceedingly wide; four obtuse knotty protuberances on
the preoperculum, but no spines; margin of operculum entire;
two pairs of tubercles on the crown, arranged quadrangularly ;
gill-openings wide; lateral line smooth, with about 10 pores;
the anterior rays of the dorsal (the spiny portion) exceed-
ingly short, slender, and feeble, the rays in the soft portion
almost 8 times longer; ‘pectorals broad and long, extending
backwards beyond the origin of the anal; ventrals short and
slender, far apart; anal without spiny rays. Vent midway
between tip of snout and the last caudal vertebra. Colour
whitish, with 4 brownish-black bands, the first of which tra-
verses the snout,; pyloric appendages 2. Length reaching 175 ™

M. B.6; D.6/130r 6/15; A.10; P.15—19, V.3; C. 4/12/4.

Locality (North Atl. Exped.): — The open sea,
south and west of Spitzbergen.



Stat. 290. Stat. 362. Stat. 363.
petivoenteq. | 216 Kil. NV, |115Kil. V. Nersk-[60 Kil. V. Norsk-
crrggented. Hammerfest. | gerne, Spitsh, | gerne, Spitsb.
- 101 Favne 459 Favne . 260 Favne
Dybde. (340m), (839m). A7Hm).
Temp. paa Bunden.| + 3.5 C. — 1.0° C, -+ 1.1° C,
 Bundem. —-Sandholdigt Ler.| Blaagraat Ler. Blaaler.
Datw. 7de Juli 1R78. [14de Aug. 1878.f14de Aug. 1]78.
Antal Indiv. 1 yngre Indiv. 1 Indiv. 1 Indiv.

Bemserkninger til Synoanymien. Slagten Cotfun-
culus er ikke newr beslegtet med nogen af de gvrige ave-
tiske Cottoider. Dens enkelte (sammenvoxede) Dorsal, og
de uvabnede Gjellelaag skiller den vidt fra disse; men
Bygningen af Ventraler og Pectoraler, Tandforholdene og
Legemets almindelige Habitus er saa overensstemmende
med det characteristiske for denne Familie, at.den neppe
kan udsondres herfra. '

Hidtil er blot en enkelt Art kjendt, der opstilledes
11874 i ,Norges Fiske* efter en 15" lang Unge, optagen
paa 200 Favnes Dyb ved Hammerfest i Vestfinmarken i
Aug. s. A. Da den oprindelige Beskrivelse maatte affattes
efter dette eneste og diminutive Specimen, er det en Sely-
fglge, at den i flere Puncter maatte blivé ufuldstendig,
hvad jeg ogsaa har udtalt paa det ovenciterede Sted. Det
har derfor varet af serdeles Interesse at faa Lejlighed til
at undersgge af denne i flere Henseender merkelige Form
3 stgrre Individer; hvoraf det ene sandsynligvis er fuld-
voxent eller nmer derved; og skjent den oprindelige Beskri-
velse af det nys udklekkede Individ endnu i alle vsent-
lige Dele passer paa de udvoxede, meddeles dog her en ny,
~ hvorved ismr Slegts- og Artsdiagnosen bedre har kunnet
fixeres. Allerede Figurerne paa ovennzvnte Sted gjengive
ganske kjendeligt ogsaa de, udvoxede Individer, om de end
i flere Punkter have kunnet corrigeres, som det vil sees af
de i nmrverende Skrift meddelte Figurer.

Udmaalinger. )
a, b. c.
(8t. 200). (St. 362). (St. 363).
Totallaengde e .. . . 93w 136™ 175

Langde uden Cauda]en . . ., 13- 103 - 145 -
Lengde fra Snudespidsen t. Dorsalen 34 - 45 - 6D -
Lengde fra Snudespidsen til Anus 37 - 51 - 69 -
Lengde fra Snudespidsen til Analen 45 - 65 - 88 -
Lengde fra Anus til Analen 85 - 14- 19 -
Lengde fra Anus til sidste Hale-

hvirvel . . . . . . . .. 8- 57- T3-
Hovedets Lwngde . . . . . . 383- 48- 65 -
Hovedets Bredde . . 28 - 41 - B8 -
"Legem. 'stgrste Hgjde over Nakken 25 - 31 - 46 -
Legem. Hgjde over Beg. af Analen 12 -. 16 - 25 -
Gjwmllespaltens Hgjde . . . 19 - 28- 38
Lengde fra Snudespidsen t. Lmdsen 11 - 14- 21

. ined having been a diminutive example,

Stat. 290. Stat. 320. Stat. 363,
Eract Locality, | 210 Kil NW. | 115 Kil. W. of | 60 Kil. W. of
7" | of Hammerfest. | Norsk Islands. | Norsk Islands.
* Depth. ) -101 Fathoms 450 Eath01ns . 260 B:a_thoms
(349m), (839m), 47Hm™)
Temp. at Bottom, 4 300 c. | —10°0. —{— 110C
- Bottom. Sabulous Clay. Blmsh-grey Clay - Blue Eﬂi)_ -
Date. Tth July 1878 14th Aug 1878 | 14th Aug. 1878
Number of Specim.j1 Indiv. (young). 1 Indiv. 1 Indiv.

Remarks on the Synonymy. — The genus Cottun-
culus is not closely related to any of the Arctic Cottoids.
The dorsals, occurring continuous as a single fin, together
with the unarmed opercles, widely distinguish it from 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 Cottide.

Up to the present time one species only has been
met with, which was described in 1874, in “Norges Fiske,”
the specimen being a young fry-individual, 15" in length,
taken at a depth of 200 fathoms, off Hammerfest, West
Finmark, in August that year. The only specimen exam-
1 it naturally
follows that the description itself, to a certain extent,
was defective, which I took occasion 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, remarkable
form, one of which, probably, was a full-grown adult or, at
least, not far short of maturity. The original description
of the very-young specimen does not materially differ
from the new diagnosis here given, in which 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.
. . (8t. 290.) (St. 36G2.) (8t. 363.)
Total length . . . . . . ., . 93 186™ 17H™
Length, exclusive of caudal ., . . 73 - 103 - 149 -
Length, from tip of snout to dorsal 34 - 45 - 65 -
Length, from tip of snout to vent 37 - - 51 - 69 -
Length, from tip of smout to amal 45 - 65 - 88 -
Length, from vent to anal- . . . 85 - 14 - 19 -
Length, from vent to last caudal :
vertebra . . . . . . . 8- BHT. T3.
Length of head . . . . . . . 33-  48. 65 -
Breadth of head. . . . 28 - 41 - B8 -

Greatest height of body (at the nape) 25 - 31- 46 -
Height of body above origin ofanal 12 - 16- 25 -
Height of gill-opening . . . . 19- 28. 38.-
Length, from tip of snout to lens 11- 14- 21-



Lindsens Lengde 4 mm 5mm B mm
Lengden fra Lindsen til (xJaelle-
spalten . . 20 - 29 - 39 -
Afstanden mellem Lmdselne 9- 13- 16 -
Overkjmvens Lengde . 13- 22- 25-
Underkjevens Lengde "15- 23- 28 -
Hgjden af Dorsalens fgrste Atdelmg :
(Pigstraalerne) 3, - 5 - 6 -
Hgjden af Dorsalens anden Afdelmg
(den blgde Del) . 86 - 12 - 145 -
Leengste Dorsalstraale 12-  20- 29 -
Dorsalens Grundlinie . .. 40 - B8 - 70 -
Hgjden af Analen . . . . . . 6 - 9- 11-
Lengste Analstraale ° 10 - 16 - 21 -
Analens Grundlinie - 22 - 271 - 37 -
Pectoralens Liengde fra dens ll(,(he .
Rand : 27 - 43 - 60 -
Pectoralens Lizngde fra dens gvre
Rand <« . . . . 14- 29- 36 -
Ventralens Leaengde . . . . 8- 15- 15-
- Ventralernes indbyrdes Afstand 6 - 6 - 9 -
Caudalens Lengde . . . . 20- 31- 32-
Halerodens Hgjde . . . . . . 5,5 - 6 - 10 -

Beskrivelse. Legemsbygning. Det egentlige Legeme

er forholdsvis kort og svagt, medens Hovedet er uforholds- °

messigt stort. Den storste Hgjde falder lige over Nakken,
og indeholdes omtr. 3 Gange i Yegemets Leoengde indtil
Haleroden. Bagenfor Nakken aftager Hgjden hurtigt, og
bar ved Haleroden, der er kun lidt over en Hovedlengde
‘fjernet fra Hovedet, omtrent Hgjden af en Djendiameter.
Samtidig bliver Legemet steerkt sammentrykt fra Siderne;
iseer er Halepartiet temmelig skarpt afsat fra Kroppen, og
dets Tykkelse allerede ved Anus betydeligt mindre, end dets
Hgjde. Legemets nedre Profillinie er nwesten ret, kun
ubetydeligt indkneben bagenfor Anus; den gvre er sterkt
- nedstigende fra Nakken af, og tildels noget concav. Anus
ligger langt foran Analen, neamsten ligesaa langt fra denne
Finne, som fra Ventralernes Feaste, eller nasten midt mel-
lem Snudespidsen og den sidste Halehvirvel; hos den ny-
klzkkede Yngel (fra Hammerfest) ubetydeligt nermere den
sidste. -Analpille er ikke tilstede hos noget af de under-
sggte Individer, hvoraf idetmindste det ene var en Han,
2 Appendices py leTane ere tilstede.

Hovedet er serdeles stort, og seet ovenfra bredt mg-
formigt; dets Leangde indeholdes i Totallzengden blot 2%/,
Gange, og dets stgrste Bredde er newsten lig dets Liengde.

Gjzllelaagene ere uvebnede, og dakkede af en fwlles,
tyk Hud, ligesom Gjzllespaltens indre Bekledning er ser-
deles blgd og tyk. Praeoperculum har ingen fri Torne,
men Huden dzkker paa dets nedre Rand 4 stumpe Knu-
der, der have sig kun ubetydeligt, og som svare til de paa
dette Sted optraedende Torne eller Pigge hos de fleste gv-
rige cottoide ¥iske. Mellem disse stumpe Knuder danner
Huden rundagtige !'ordybninger, der ere fuldstendig Iuk-
kede i Bunden.

Longitudinal diameter of lens . 4 mn Homm b R
Distance from lens to branchial

aperture . 20- 29- 39 -
Distance between lenses . 9 - 13 - 16 -
Length of upper maxillary 13 - 22 - 25 -
Length of lower maxillary 15- 23- 28-
‘Height of first division of dorsal

(spiny part) 3.5 - 5 - 6 -
Height of second division of dorsal

(soft part) . 86 - 52- 145 -
Longest ray of dorsal . 12-  20- 29 -
Base of dorsal . . . . . 40- B8- 70 -
Height of apal . . . . . . . 6 - 9 - 11 -
Longest ray of anal - 10 - 16 - 21 -
Base of anal . .2 27- 37 -
Length of pectorals f10m 10\\e1

margin . .. 2T - 44 - 60 -
Length of pectomls from upper

margin . ... .. 14 - 29 - 36 -
Length of ventrals . . . . . . 8 - 15 - , 15~
Distance between ventrals 6 - 6 - 9 -
Length of caudal 20- 31 - 32 -
Height of tail at base. 5.5 - 6- 10-

General description. Structure of 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, ‘which 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 narrow 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
dorsal line rapidly descending, and somewhat concave.
Vent considerably in advance of the anal, being distant
from that fin almost as far as from the base of the ventrals,
or nearly mid-way between the point of the snout and the
terminal vertebra; in the very young specimen (taken off
Hammerfest), a trifle nearer the latter. Anal papilla wanting
in the individuals examined, one of which at least was a
male. Pyloric appendages two.

Head unusually large, and seen from above broadly
ovate; its length is contained 23/, times in the total length,

“and its greatest breath is nearly equal to its length.

The opercles are unarmed, and protected by a thick
continuous membrane; the 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, which are completely closed at the bottom.



Over Bagranden af Ojnene staa paa hver Side et
Payr kegleformige Knuder, der lige til Spidsen ere kladte
af Hovedhuden; af disse er den ydre den mindste (hos det
mindre Ex. fra Stat. 362 er den nswsten umerkelig). I
omtrent en Orbitaldiameters Afstand bagoenfor disse staa
paa hver Side en enkelt Knude, der er af Hgjde og Form
som den stgrste af de forreste. Tilsammen danne disse 4
storste Knuder et Qvadrat, hvis Bredde indeholdes omtr.
1/, Gang i deres Lizngde, og de repraesentere selvfglgelig
den samme Anordning af Pandeknuderne, som hos de fleste
gvrige Arter af denne Familie. Endelig findes ot Par
stumpere Knuder paa hver Side af Hovedet i den Linie,
der strmkker sig mellem @jets og Gjellespaltens gvre
Rand.

Qjnene ere forholdsvis smaa, men have stor Lindse;
dog er @jets ydre Begrendsning vanskelig at drage, da
Overhuden er bekledt med de samme spidse Bentorne, som
ere strgede ud over hele Hovedet, lige ind mod Lindsen.
Navnet microps er derfor kun forsaavidt betegnende, som
nasten hele Iris er skjult under denne farvede og ru Over-
hud. Dog maa Orbitas La#ngde antages at indeholdes over
9 Gange i Hovedets Lwmngde; Afstanden fra Lindse til
Lindse ‘indeholdes omtrent 3!/; Gange i Hovedlengden,
og Interorbitalrummet bliver paa Grund heraf temnelig
bredt.

Munden er bred og vid, og Mundspalten gaar tilbage
til under Midten af Lindsen. Underkjeven rager ganske
ubetydeligt frem foran Overkjeven.

Nexeseborene ere 2 Par, hvoraf de nederste ere rgr-
formigt forlengede. Overkjevens Rand, det forreste Neamse-
bor, det bagerste Nasebor, og Jjet, ligge fjernede i en
indbyrdes Afstand fra hinanden af omtr. en Lindsediameter.
Tungen er serdeles bred og tyk, og fortil fri.

Gjellehinderne have 6 Straaler; de ere ikke sammen-
voxede paa Hovedets Underside, sasledes at de danne en
tvers over denne lgbende fri : old, saaledes som hos alle
de gvrige Slegter af vore cottoide : iske (Cottus, Phobetor,
Centridermichthys, Icelus, Triglops, efc.), men ophgrer
ved den nedre Ende af liver Gjellespalte. Den indbyrdes
Afstand mellem Gjellespalterne paa Hovedets Underside er
omtrent lig Hovedets postorbitale Del, saaledes forholdsvis
betydelig.

Gjllespalten er forholdsvis vid og strakker sig fra
Pectoralens nedre Feste op til ovenfor Legemets Midtlinic.
Operculum er swerdeles stort og bredt, og dwmkker et ikke
ubetydeligt Parti af Legemet mellem Gjellespalten og Pec-
toralen; den gvre fri Rand af Operculum danner derfor
en nesten ret Linie af Lengde som en Jjendiameter.
Gjeellerne ere af normal Bygning.

Tenderne ere tilstede i Kjeverne og paa Vomer,
Men mangle pasa Palatinbenene. I Over- og Underkjeven

danne de flere Reekker; paa Vomer sidde de i 2, neppe

sammenhaengende Felter. ,
Finnerne. Straaleantallet i de forskjellige Finner viste

sig at vemre falgende:

' ' ' a b c.

Dorsalen , 20 (6 + 14);21 (6 '—}—. 15); 20 (6 4+ 14).

bones.

Above the posterior margin of the eyes, on either
side, occur a couple of cuneiform protuberances or tuber-
cles, enveloped up to the point in the skin of the. head;
the exterior is the smaller of the two (in the small
example from Station 362 scarcely obvious). Posterior to
these tubercles, on either side, distant about the length of
the orbital diameter, is an isolated tuberbcle, the same in
shape and size as the larger of the two anterior ones. The
four largest tubercles form a quadrangle, the breadth being
to the length as 1 to 1!/y; hence the disposition of these
protuberances is precisely the same as in most of the other
species of Coftide. On either side of the head 2 tuber-
cles, somewhat more obtuse, occur along the line extending
between the eye and the upper margin of the gill-opening,

Eyes comparatively small, but with large lenses; the
exterior limit of the eye, however, is difficult to determine,
the cuticle being studded, nearly to the edge of the lens, with
sharp osseous prickles, similar to those dispersed over the
entire surface of the head. Hence the name microps is
not otherwise appropriate than from the ecircumstancé of
the iris being almost entirely hidden beneath the rough and
coloured cuticle. " The diameter of the orbit cannot, how-
ever, be much less than one-fifth of the length of* the head;
the distance between the lenses is to the length of the
head as 1 to 3!/,; interorbital space consequently broad.

Mouth wide, the maxillary extending to the middle
of the eye. The lower jaw slightly projecting beyond
the upper. ‘ '

Nostrils double, each of the lower tubular. Distance
between the margin 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, the forepart detached.

Brancheostegous rays 6; the gill membrane not con-
tinuous across the isthmus 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,
Centridermichthys, Icelus, Triglops, etc.), but attached to

_ the isthmus, and terminating at the lower extremity of each

opening. Distance between the lower margin of the gill-
openings about equal to the length of the postorbital
region of the head, and hence comparatively great.

The gill-openings are comparatively wide, extending
from the base of the pectorals to some distance above the
mesian line of the body. Operculum very large and broad, '
covering a considerable portion of the body between the gill-
openings and the pectorals; upper free margin of oper-
culum, in length about oqual to the diameter of the eye,
consequently almost straight. Structure-of gills normal.
Teeth in jaws and on vomer, wanting on the palatine

Along the maxillaries they are regularly disposed
in several well-defined series; on the vomer, the arrangement
is in two quadrangular divisions, probably continuous.

Fins., — The fin-ray formula in the 3 specimens was
as follows: —

' a. b c.

Dorsal . 20 (6 + 14); 21 (6 4 15); 20 (6 + 14).



Analen 10; 10; 10.
Caudalen . 12; 12 12.
Pectoralerne 17—18; 19—19; 18—19,

Dorsalerne ere fuldstendigt sammenvoxede til en en-

kelt, der udspringer allerede over den bagre Flig af Gjelle-,

laaget, og lgber ned til omtrent i en Lindsediameters Af-
stand fra Haleroden. Dens forreste Del, der svarer til
Iste Dorsal, og som txller 6 Straaler, er sardeles lav, og
neppe over en Lindsediameter hwevet over Liegemet; Straa-
lerne ere her Pigstraaler, men yderst svage og spinkle.
Dorsalens bagre Del, der svarer til 2den Dorsal, er temme-
hig skarpt afsat fra den forste ved sine lengere Straaler,
der dog ere skraat bagudrettede, saaledes, at de aldrig
kunne rejse sig til sin fulde Hgjde. Antallet er her
14—15; de ere leddede ogklgvede, og deres stgrste Liengde
er omtr. lig Afstanden fra Snudespidsen til Qjets bagre
Rand. Begge Partier ere fuldstendigt sammenvoxede, uden
stgrre Mellemrum, end mellem de gvrige Straaler, og den
forbindende Membran er ligesaa hgj, som Finnens forreste
Del. Straalerne, hvis samlede Antal saaledes-er 20—21,
ere indhyllede i den feelles, tykke, med smaa Bentorne be-

dekkede Hud, der bekleder Legemet; iser er dette Til- -

feeldet med Pigstraalerne; hvis Antal og Bygning blot ved
Dissection kan undersgges.

Analen er forholdsvis kort, udspringer et betydeligt
Stykke bagenfor Anus, og har 10 Straaler, der alle ere
leddede, og hvoraf de farste ere serdeles spinkle. Disse
Straalers Lengde naar ikke Leengden af de tilsvarende
Straaler i Dorsalen; ligesom i denne ere de rettede skraat
bagover. Analen ophgrer i noget stgrre Afstand fra- Hale-
roden, end Dorsalen (Afstanden er nesten 2 Lindsediame-
tre); dens Grundlinie svarer omtrent til Leengden af Hove-
* dets postorbitale Del.

Pectoralerne ere i Forhold til det spinkle og korte
Legeme forholdsvis lange og brede; de begynde paa Hove-
dets Underside lidt nedenfor Gjwllespaltens nedre Ende, og

have en Grundlinie, der omtrent er saa stor, som Snudens °

Afstand fra Bagranden af Lindsen. Straalernes Antal er
'17—19, hvoraf den nederste er temmelig kort. Alle have
noget fri Spidser; hos de 4—5 nederste ere disse Spidser
temmelig lange. Alle Pectoralstraaler ere leddede, men
ikke klgvede mod Spidsen. Finnens Lengde, regnet fra dens
"nederste Rand, indeholdes 3—38!;; .Gange i Totallengden;
Spidsen naar tilbage til den 3die Straale i Analen, og med
nesten Finnens-halve Lengde forbi Anus. -

Ventralerne have 3° Straaler, hvoraf den indre er
leengst. De ere smale og spinkle, samt temmelig korte, og
alle i Spidserne fri. Deres L@ngde hos de undersggte

Individer er omtrent lig Afstanden mellem de forreste

Newsebor; tilbageslaaede ere de en halv Finnelengde fjer-
nede fra Anus. De ere skilte ved et forholdsvis betydeligt
Mellemrum, der er omtr, ligt 2/s af Finnernes egen Lzengde.

Caudalen er af middels Leangde, eller noget derover;
den er stumpt afrundet, og har 12 Straaler, der mod Spid-
sen ere spaltede i 2 teetsluttende Grene.

—— =T

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 it 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, the length of the longest
being about equal to the distance from the point of the
snout to the posterior margin of the eye; number 14—15.
The space between the two divisions, which are con-
tinuous, not greater than that between the rays, the
connecting membrane 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 the 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; it is furnished with 10 rays,
all of them articulated, those on 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 at a somewhat greater
distance from the root of the tail than the 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 compaved with the short
and slender 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 as1 to 3—38!/,; the point extends back-
wards to the third ray of the anal, and nearly half the
length of the fin beyond the vent.

Ventrals furnished with 8 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 towards the points into two
close branches. °
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Hos et noget mindre Individ, hvis Totallengde var
50™ og som var optaget Hgsten 1878 fra 180 Favnes
Dyb ved Rissen i Trondhjemsfjorden af Conserv. Storm,
og som blev mig tilsendt til Undersggelse, var Straale-
antallet fglgende: D). 19 (6 4- 13); A. 10; P. 15—17;
C.12. Individet, som opbevares i Videnskabernes Selskabs
Samling 1 Trondhjem, svarede igvrigt ganske til de gvrige
Individer (med Undtagelse af den ringe Afvigelse i Straale-
antallet), og er nermere omtalt i Forh. Vid. Selsk. Chra.
1879, No. 1, p. 11, -

Sidelinie. Denne, der var usynlig hos det 15™ lange
Typ-Exemplar, er tilstede hos de stgrre, og fremhaever sig
som en ophgjet Stribe mellem Hudens twmtte Bekledning af
Bentorne. Porerne, der blot er 10 i Antal, ere dog saa
smaa, at de kun med nogen Vanskelighed lade sig forfalge
i deres hele Rakke. Sidelinien udspringer ved Gjeelle-
laagets gvre Ende, stiger strax i skraa Retning ned mod
Legemets Midtlinie, som den naar noget bagenfor Analens
Begyndelse, og lgber derfra uden yderligere Sznkning ud
til Caudalen. 4 e

Langs Roden af Underkjeeven streckker sig paa hver
Side en Rwmkke af 3 dybe Porer; en lignende Reekke lgber
langs Overranden af Overkjeven, ligesom enkelte Porer
findes langs den nedre: Rand af Praeoperculum. Skjeg-
traade paa Kj®verne mangle. '

Hudens DBekledning. Huden er nmsten overalt tost
bekledt med Smaagrupper af yderst fine Bentorne, der
iseer paa Legemets Overside sidde saa tet, at de noesten
ikke lade nogen glat Del af Huden tilsyne. Hver Gruppe
bar her en rundagtiz Omkreds, og er sammensat af omtr.
10 Bentorne, der ere yderst lave, saa -at Huden blot faar
en ru Overflade. ILige saa tmtte og af samme Omfang ere
Tornegrupperne paa Gjmllelaagene, medens de paa den gv-
rige Del af Hovedets Overside have mindre Omkreds, og
staa mere spredte.  Ligeledes ere de noget mindre paa
Legemet nedenfor Sidelinien.

Paa det egentlige Bugparti mangle disse Ben-
tornegrupper namsten ganske hos det stgrste Individ (c), saa-
velsom paa hele Hovedets Underside; hos det nmststgrste
Individ (b, Totall. 136™") vare de langt forre og mindre
paa Bugsiden, og manglede ganske paa Hovedets Underside;
derimod vare Grupperne hos det mindste af de nyerholdte
Individer (@, Totall. 98"") tilstede overalt paa disse Le-
gemsdele lige hen til Underkjmvespidsen, og lige saa tet,
som oventil.  Hos det tidligere beskrevne Yngel-Exemplar
(Totall. 15") vare Bentornene blot komne tilsyne paa Ho-
vedets Overside, og vare i Frembrud paa Bugsiden, men
endnu ikke fremkomne paa de gvrige Legemsdele. Heraf
Synes at kunne udledes, at Ujevnhederne paa Legemets
Underside, der fremkomme tidligere, end paa Oversiden,
afslides nmsten ganske, inden Individerne have naaet sin
fulde Sterrelse.

. Paa- Finnerne gaa Bentornene ud langs Straalerne _
lige til Randen af Dorsalen; paa Pectoralerne beklzde de
hovedsagelig de gvre Straaler, ligesom paa Caudalen. Der-

Ina comparatively small-sized example (total length 50™),
taken in the autumn of 1878, at a depth of 180 fathoms, near

" Rissen, in the Drontheim Fjord, by conservator Storm, and

kindly: sent, me for examination, the fin-ray formula
may be thus stated: D. 19 (6. 4 13); A. 10; P. 15—17;
C. 12. This individual, preserved in the collection of the
Videnskabernes Selskab in Drontheim, corresponded in every
respect with the other individuals (setting aside the slight
disagreement in the number of fin-rays), and is more fully
described in Fox{‘h. Vid. Selsk. Chra. 1879, No. 1, p. 11.

Lateral Line. — The lateral line, of which there was
not even a vestige in the typical and very young specimen
(total length 15™"), 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 commences at 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 from thence straight to the caudal.

Along the base of the lower jaw, on either side, is
a row ¢f 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 Skin. — The skin is almost entively covered with
small clusters of granulations, so closely disposed, more
particularly on the upper surface of the body, as hardly to
leave any smooth portion visible. Each cluster is circular
in form, and composed of about 10 spicule, exceedingly
depressed, giving to the skin merely a rough, or slightly
prickly feel. On 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 are
somewhat smaller, too, on the body. below the lateral line.

In the 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 (D,

total length 136™") they were smaller and far less numer-

ous in the abdominal region, and altogether wanting on
the under surface of the head; on the other hand, in the
smallest of the individuals newly obtained (@, total length
93 ") they occurred everywhere on those parts of the body,
extending to the extremity of the lower jaw, and as closely
disposed as on the upper surface. The fry-specimen before .
described (total length 15™) had denticles on the upper
surface of the head only, 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 that
the asperities on the under surface of the body, which
develop earlier than on the upper, to a great extent get
worn away before thé fish has attained its full size.

On the fins, the denticles extend along the rays to the
upper margin of the dorsal; on the pectorals, they chiefly cover
the rays of the npper part, as also on the caudal. * The under



imod ere Pectoralernes Underside,
nggne, undtagen hos Expl. @, hvor ogsaa Analen var ru.
Paa Hovedet gaa Bentornene, som allerede neevnt, lige ud
paa den Hud, der bedekker Cornea, saa at blot Partiet
over Lindsen og én smal Ring omkring denne lades fri.
Leberne ere ligeledes altid glatte, selv hos det mindste af
de under Expeditionen erholdte Individer, der igvrigt
viser sig at vere bekledt med disse Bentorne saagodtsom
overalt.

Farven. 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
stgrre; hos Yngelen (fra Hammerfest) fandtes saaledes blot
et enkelt bredt, sort Baand, der steg op fra Bagranden af
Kj®verne gjennem Ojnene, og udfyldte den mellemste Del
af Hovedets Overside; et andet, noget svagere farvet Baand
gik over Dorsalens bagre Del tvers over Legemet ikke
langt fra Haleroden.

" Hos det mindste af de nye Individer (a) er tilkommet !

paa det egentlige Legeme et bredt Baand, der gaar ud fra
Roden af Pectoralerne op over Begyndelsen af Dorsalen,
ligesom et smalere gaar tvers over Haleroden. = Saaledes
er den typiske cottoide Tegning med de 3 brede verticale
Baand nedad Legemet, som fremtreeder iser hos de yngre
Individer af et Flertal af denne Families Arter, ogsaa her
tilstede. :

Hos de 2 stgrste ere Baandene noget mere utydelige;
hos b er saavel Hovedets, som Legemets forste Tverbaand
nasten ganske forsvundet, medens disse hos det storste

Individ vel ere tilstede, men opblandede med Felter af

Bundfarven.

Pectoralerne og Caudalen ere marmoreréde af afbrudte
Baand. Ventralerne ere ufarvede, ligesom hele Bugsiden
hen til Underkjevespidsen. Derimod er Underkjeven
selv, saavelsom Snuden, forsynet med uregelmm351ge storre
Pletter.

Levemaade og Fede. Denne Art har gjensynlig, lige-
som de gvrige Cottoider, sit Tilhold umiddelbart paa eller
ved Bunden. Den ringeste Dybde, -hvori noget af de hidtil
fundne Exemplarer ere erholdte, er 191 Favne, den stgrste
459 Favne. Som allerede ovenfor nmvnt,” ere alle Pecto-
ralens Straaler i Spidsen fri, og skjent disse fri Spidser
ikke ere synderlig lange, tjene de dog utvivlsomt til Under-
stottelse under Krybningen om paa Bunden. Den Tempe-
ratur, som Havbunden har havt paa de Steder, hvor de
erholdtes, har vexlet mellem + 3,50 C. og — 1,00 C,

Det stgrste af de erholdte Individer var en Han,
hvis Testes dog vare for Tiden lidet udviklede. Hos de
yngre Ind. vare Generationsorganerne endnu ganske utydelige.

Ventrikelen af det stgrste Individ, optaget paa 459
Favnes Dyb, fandtes fuldproppet af diverse Dyrelevninger,
hvoraf kunde kjendes folgende: Smaastykker af Reret af
den merkelige Annelide Spiochaetopterus typicus, M. Sars,
(beskreven i ,Fauna Littoralis Norvegiae¥, 2 H. 1856), af-

Analen og V'entralerne.
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surface of the pectorals, the anal, and the ventrals are
naked, except in the specimen @, which has also the anal
rough. On the head, the denticles, as before observed.
encroach on the 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
spiculee. The lips are always smooth; this is the case even
with the smaller specimen @, which everywhere else ap-
pears almost entirely covered with denticles.

Colour. — Whitish-grey, relieved with spots and br 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,.at 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 Cottunculus microps.

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 lower 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 Cotfats, 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 at the

bottom of the sea where this species was met with
varied from 4 3.50 C. to — 1.0° C.
The largest of the individuals was a male, with the

testicles however as yet but slightly developed. In the young
specimens, the generative organs were quite indistinct.
The stomach of the largest individual, taken at a
depth of 459 fathoms, was found distended: with the
remains of divers species of marine animals, of which the

" following admitted of being determined: — small fragments

of the alimentary canal of the remarkable Annelid species



bidte i Stykker af omtrent 8" Leengde; l.aaget og store
Stykker af Legemet af Buccinum hydrophanum, Hanc.,
medens intet Spor fandtes af Skallet, som den saaledes maa.
have itubidt og  atter udspyttet, inden Dyret blev slugt;
Smaastykkér af en af de guldhaarede Annelider, der syntes
at vere Laetmonice filicornis, Kinb.; et helt Expl. af den
af G. O, Sars beskrevne Isopode Zlyarachna hirticeps; Dele
af den i nasten alle Fiskemaver optraedende Hyperide The-
misto libellula, Mandt, samt endelig Kjeverne af en liden
Unge af en Cephalopode, maaske en Rossia. Hos det naest-
stgrste Individ, optaget fra 459 Favne, var Ventrikelen
fuldproppet af Themisto libellula, men indeholdt ingen andre
gjenkjendelige Levninger.

Udbredelse, Ligesom de gvrige arctiske Cottoider
synes C. microps ikke at have nogen serdeles,indskrenket
Udbredelse, men forekommer endnu temmelig langt mod
Syd paa Dybderne udenfor de norske Kyster. Foruden
Nordhavs-Expeditionens 3 Individer fra Havet omkring
Spitsbergen, hvoraf det nordligste optoges under 80°N. B,,
foreligger, som tidligere nwvnt, et Yngel-Individ fra Ham-
merfest i Vestfinmarken, optaget i 1874, samt en noget
storre Unge, optaget af Conservator Storm fra 180 Favnes
Dyb i Trondhjemsfjorden Hgsten 1878 (63'/,° N. B.).
en xgte Bundfisk forekommer den sandsynligvis stationeer
paa passende Localiteter langs hele den mellemliggende Del

~af de norske Kyster, og utvivlsomt ogsaa ved de gvrige
arctiske Landsdele eller i Havet mellem dem, idetmindste

paa Ishavets europeiske Side; dog bebor den vistnok blot |

de stgrre Dybder, hvor Apparaterne hidtil ikke have veeret
fuldt hensigtsmemssige til Optagelsen af saadanne Dyb-
* vandsformer.

Gren. Cottus, Lin.

Syst. Nat. ed. 12, tom. 1, p. 431 (1766).

1766.

Cottus scorpius, Lin. Syst. Nat. ed. 12, tom. 1, p. 432 (1760).

Cottus groenlandiens, Cuv. & Val. Hist. Nat, Poiss. tom. 4, p. 166 (1820).

Cottus mitchilliz, Cuv. & Val. Hist. Nat. Poiss. tom. 4, p. 188 (1820).

Cottus porosus, Cuv. & Val. Hist. Nat. Poiss. tom., & p. 408 (1831).

Acanthocottus labradoricus, (vir. Bost. Journ. Nat. Hist. vol. 6, p. 24(,
tab. 7, fig. 3 (1850).

Acanthocottus occllatus, H. R. Storer, Bost Journ, Nat. "Hist. vol. 6, p.
253" (1850).

Cottus glacialis, Rich. Last. Arct. Vog Belch. vol. 2, p. 349, tab. 23 (18')'))

" Et yngre Individ med en Totall. af 81™, en Hoved-
lengde af 27, erholdtes pad ringe Dyb ved Norsk-@erne
. Paa Spitsbergens Nordside den 16de Aug. 1878.. Intet
Indiv. optoges paa de gvrige fra Land mere fjernede Sta-
tioner , 0g Arten er utvivisomt en Kystform blandt Cottmdel ne.
"Collett: Fiske,

5. Cottus scorpius, Lin.

Den norske Nordhavsexpedition,

Som
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" Finmark, in 1874, and a young example,

Spiochetopterus typicus, M. Sars (described in “Fauna
Littoralis Norvegiz,” Part 2, 1856), about 8™ in length;
the operculum, together with large fragments of the body,
of Buccinum hydrophanum, Hanc. (no vestige could be
detected of the shell, which the fish must have crushed.and
gjected before proceeding to swallow the animal); small
fragments of one of the golden haired Annelids, apparently
Letmonice filicornis, Kinb.; an entire example of the Iso-
pod Ilyarachna hirticeps, G. O. Sars; portions of the Hy-

‘peroid Themaisto libellula, Mandt, occurring-in the stomachs

of almost all fishes; and finally the jaws of a young Ceph-
alopod, possibly a Rossia. In the specimen next in size
(459 fathoms) the ventricle was distended with numerous
individuals of Themisto libellula.

Distribution. As is the casé with the Arctic
Cottoids generally, C. microps would not appear to have a very
limited range, occurring as it does comparatively far south,
in deep water off the coast of Norway. Exclusive of the
three individuals obtained on the Expedition eff Spitzber-
gen, the most northerly in lat. 80° N., a fry-specimen
was, as before mentioned, taken near Hammerfest, West
by conservator
Storm, at a depth of 180 fathoms, in the Drontheim Fjord,
in the autumn of 1878 (lat. 63'/," 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 the -intervening tracts of
ocean, at least in the European division of the Polar Sea;
without doubt, however, its habitat lies at depths from which
the apparatus hitherto devised has not been fully adapted
for obtaining specimeuns.

Gren. Cottus, Lin.

Syst. Nat. ed. 12, tom. 1, p. 451 (1766).

. b, 1766.

Cottus scorpivs, Lin. Syst. Nat. ed. 12, tom. 1, p. 452 (1766).

Cottus granlandicus, Cuv. & Val, Hist. Nat. Poiss. tom. 4, p. 156 (1829).
Cottus mitchellit, Cuv. & Val. Hist. Nat. Poiss. tom. 4, p. 188 (1829),
Cottus porosus, Cuv. & Val. Hist. Nat. Poiss. tom. &, p. 498 (1831).

Cottus scorpius, Lin.

Acanthocottus labradoricus, Gir. Bost. Journ. Nat. Hlst vol. G, p. 247,
tab. 7, fig. 3 (1850). .
Acanthocottus ocellatus, H. R. Storer, Bost. Journ. Nat. Hist. vol. 6,

p- 253 (1850). ' _
Cottus glacialis, Rich. Last. Arct. Voy. Belch. vol. 2, p. 349, tab. 23 (1855).
A young individual, total length 81" length of head
27 was obtained off the Norsk Islands, northern coast of
Spitzbergen, Aug. 16th 1878, No example was taken at
any of the other stations farther from land; the spe-
cies is undoubtedly a littoral form of the family. '
4



* Straaleantallet var: 1 D. 9; 2 D. 16; A. 13.

Udbredelse. I Europa forekommer denne Art omtrent
uforandret fra Kanalen (48° N. B.) og Ostersgen af, og
langs Frankrigs, Storbritanniens, Danmarks, Fazrgernes,
Norges og Sveriges Kyster lige op i Ustersgen, fremdeles
ved Nord-Rusland, Novaja Zemlja, Beeren Eiland og Spits-
bergen, hvor den paa flere Stater hgrer til de hyppigst
forekommende littorale Fiske. Fremdeles er den mere eller
mindre talrig ved Islands, Grgnlands og det arctiske Ame-
kas Kyster; dog ere de Former, der bebo disse Landsdele,
af forskjellige Forfattere blevne udskilte under s=regne
Navne, hvoraf det tidligste er C. groenlandicus, opstillet i
1829 af Cuv. og Val. efter den af Fabr. i hans Faung
Groenl. meddelte Beskrivelse. Disse Arter ere dog af
Malmgren?, Liitken? o.fl. henviste til Synonymernes Rekke,
idet de samtlige gaa ind under den n®vnte vestlig-arctiske
Form af denne Art, C. groenlandicus, der maaske vil med
nogen Ret kunne opfsres som en constant Varietet af den
normale C. scorpius. ' .

Ved Nordamerikas Kyster findes, foruden den nwvnte
gstlige Varietet, der er swmrdeles talrig, ogsaa Hovedarten.
Den fgrstnevnte gaar ned til Cap Hatteras under 36° N,
B.; Hovedarten er fundet, ifglge Goode & Bean (Bull. Ess.
Inst. vol. X1, 1879) ved New Englands Kyster (Maine),
under 44° N. B.

Gren. G ymnacanthus, Swains,
Nat. Hist. Fish. Amph. Rept. II, p. 181 og 271, (1839.)

Hovedet fladtrykt og bredt, Kjeverne korte,
Legemet trindt, uden Skjel. Praeoperculum veebnet.

Teender © Kjeverne (ingen paa Vomer og Palatin-

benene). Sidelinie tilstede. 2 Dorsaler. Gjeellehinderne
sammenhaengende paa Hovedets Underside. ‘

- 6. G. pistjlliger, (Pall,) 1811.

+ Cottus gobio, Fabr. Fauna Groenl. No. 115, p. 159 (1780).

Cottus pistilliger, Pall. Zoogr. Ross. Asiat. tom. 3, p. 143, pl. 20, 1811,
trykt 1831 (1811).

Cottus ventralis, Cuv. & Val. Hist. Nat. Poiss. tom. 4, p. 104 (1829).

Cottus tricuspis, Reinh, Overs. 1829—30, Kgl. D. Vid. Selsk. Naturv.
Math, Afh. 5. Del, p. LII. Kbhvn. 1832 (1829—30).

Gymnocanthus ventralis, Sw. Nat. Hist. Fish. Amph. Rept. II, p. 271 (1839).

Phobetor tricuspis, Kr. Naturh. Tidsskr. 2. Rxekke, 1. B. p. 263 (1844).

7 Cottus intermedius, Temm. & Schleg. Fauna Jap. Poiss. p. 38 (1850).

Acanthocottus patris, H. R. Storer, Bost. Journ, Nat. Hist, vol. 6, p.
250, pl. 7 (1850).

Cottus fabricit, Gir. Proc. Amer. Ass. Adv. Sci. vol. 2, p. 411 (1850);
Proc. Bost. Soe. Nat. Hist. vol. 3, p. 189 (1850).

! Ofv. Kgl. Vet. Ak. Forh. 1864, p. 495.
? Vid. Medd. Nat. Foren. Kbhvn. 1876, p. 370.
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Number of rays: — 1 D. 9; 2 D. 16; A. 13.

Distribution. — In Europe the range of this species,
as an almost constant form, extends from the British Chan-
nel (lat. 48° N.) along the coast of France, the entire coast
of Great Britain, the coast of Denmark, the Faroe Islands,
the coasts of Norway and Sweden, the shores of northern
Russia, Novaja Zemlia, Beeren Eiland, and Spitzbergen,
where it occurs, ‘in divers localities, as one of the com-
monest of the lttoral fishes., It is abundant, too, more or
less, on the coast of Iceland and Greenland, and the Avre-
tic shores of North America. The forms inhabiting those
regions have, by some authors, been excluded as -distinct
species, the earliest synonym being C. greenlandicus, Cuv.
& Val. 1829, from the description given by Fabricius in
his Fauna Grenlandica. Malmgren?, Litken®, however,
and other .ichthyologists regard these suppositious species as
identical with the aforesaid west Arctic form of the spe-
cies, C. greenlandicus, which, perhaps, with some reason may
be regarded as a constant variety of the normal C. scorpius.

On the shores of North America, exclusive of the
aforesaid eastern variety, which occurs in great numbers,
the principal species is also met with. The vange 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. Gymnacanthus, Swains.
Nat. Hist. Fish. Amph. Rept. II, p. 181 and 271. (1839.)

Head broad and depressed: jaws short; body
without scales; preoperculum armed; teeth in jows,
wanting on vomer and palatine bones; lateral line
obvious; two dorsals; branchial membrane continuous
on under surface of head.

~

6. G. pistilliger, (Pall.) 1811,

+ Cottus godio, Fabr. Fauna Greenl. No. 115, p. 159 (1780).

Cottus pistslliger, Pall, Zoogr. Ross. Asiat. tom. 3, p. 143, pl. 20, 1811,
printed 1831 (1811). .

Cottus veatralis, Cuv. & Val. Hist. Nat. Poiss. tom. 4, p. 104 (1829).

Cottus tricuspis, Reinh. Overs. 1820—30, Kgl. D. Vid, Selsk. Naturv.
Math. Afh, 5 Del, p. LII. Kbhvn. 1832 (1829—30).

Gymnocanthus ventralig, Sw. Nat. Hist. Fish. Amph. Rept. I, p. 271 (1839).

Phobetor tricuspis, Kr. Naturh. Tidsskr. 2. Reekke, 1. B. p. 263 (1844).

# Cottus intermedins, Temm. & Schleg. Fauna Jap. Poiss., p- 38 (1850).

Acantthocottus patris, H. R. Stgrer, Bost. Journ. Nat. Hist. Vol. 6, p.
250, pl. 7 (1850). ‘

Cottus fubricii, Gir. Proc. Amer. Ass. Adv. Sci. vol. 2, p- 411 (1850);
Proc. Bost. Soc. Nat. Hist. vol. 3, p. 189 (1850).

1 Ofv. Kgl. Vet. Ak. Forh. 1864, p. 495, |
2 Vid. Medd. Nat. Foren. Xbhvn,, 1876, p. 370.
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Gymnacanthus patris, Gill, Proc. Ac. Nat. Sci. Philad. 1861, Suppl. p.
42 (1861).

Phobetor ventralis, Mahngr. Sv. Exped. till Spetsb. och Jan Mayen
1863—064, p. 249 (1867).

Gymnacanthus tricuspis, Gill, Rep. Comm. Fxsh & Flshenes, 187172
p. 800 (1873).

Gymnacanthus pistilliger, Bean, Bull. U, St. Nat. Mus. No. 15, p. 127
(1879).

Diagn. Hovedets Overside wmed chagrinartede Ben-
tornegrupper, Legemet selv nasten glat. Sidelinien glat, ret-
labende, med en Senkning ved Slutningen af 2den Dorsal,
har omtr. 35 Porer. Hovedet indeholdes nasten 4 Gange i
Totall., har et Par stumpe Knuder over Ojnene, ingen poa

. Panden eller Baghovedet. Praeoperculum har 4 Torne, ‘den

ovre lang og sterk, oftest 3-tandet, hos yngre bredt 2-delt.
Pectoralen lang, Ventralerne hos Hamnen lange. Forven
graabrun med 3 storre Rygpletter, og mere uregelmassige
Pletter nedad Siderne; Finnerne med Tverbaand. Hannen
har hvide Pletter paa Bugen, samt Analpapille. Sterrelsen
wndtil 200™ (Hannen), eller 250 (Hunnen).

M. B. 6, 1D. 11 (10 eller 12); 2 D. 15—17; A. 16—18
(19); P. 18 (19); V. 4; C. 7/11/1. Lan. lat. 35.

Localit. fra Nordh. Exped. Spitshergen.

Gymnacanthus patris, Gill, Proc Ao. Nat. Sci. Philad. 1861,
42 (1861).

Phobetor ventralis, Malmgr. Sv. Exped. till Spetsb. och Jan Mayen
1863—04, p. 249 (1867).

Gymnacanthus tricuspis, Gill, Rep. Comm. Fish., & Fisheries, 1871—72,
p. 800 (1873).

Gymnacanthus pistilliger, Bean, Bull. U. St. Nat. Mus. No. 15,7 p. 127
(1879).

Suppl. p.

Diagnosis. — Upper surface of head with groups of
granulations; body almost smooth; lateral line smooth,
passing straight to termination of second dorsal, at that point
slightly deflected, number of pores 35; length of head one-
SJowrth of total length,; two obtuse protuberances: above the
eyes, none on the sinciput or occiput; 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;
Jins traversed by transverse bands; abdominal surface spotted
with white, in the wmale, which is furnished with an anal
papilla.  Length reaching 200™" (male) or 260™ (female).
M B. 6;1D. 11 (10 or 12); 2 D. 15—17; A. 16—18 .

(19); P. 18 (19); V. 4; C. 7/11j7. Lin. lat. 35.

Locality (North Atl. Exped.): Spitzbergen.

Stat. 366.
Beliggenhed. Magdalenebay, Spitsbergen.
Dybde. 50 Favne (91m).

Temp. paa Bunden.

— 1,0° C.

Stat, 3606.

Ezxact Locality,

Magdalene Bay, Spitzbergen.

Depth.

50 Fathoms (01m).

Temp. at Bottom.

— 1.0° C.

Bunden,

‘Mgrkgraat Ler.

Bottom,

Deark-grey Loam and Shingle.

Datum,

17de Aug. 1878.

Date,

17th Aug. 1878,

Antal Individer. 8 Indiv.

Bemseerkninger til Beskrivelsen. De erholdte Exem-
plarer havde folgende Maal og Straaleantal:

Totallengde. Hovedets Liengde. 1 D. 2 D. A.
a. 75 mm 20 ™ 10: 15 17
b. 76 - 21 - 10- - 16 16
c.. 84.- 22,5 - 11 17 18
d. 99 - 26,5 - 11 16 18
e. 115 - 31 - ‘11 16 18
f. 116 - 29 - 11 16 18
g. 122 - 31 - 11 15 17
h. 123 - 82- 11 15 117

Straaleantallet varierede saaledes hos de 8 Individer
1 1ste Dorsal mellem 10 og 11, i 2den Dorsal mellem 15
0g 17, i Analen mellem 16 og 18. De 2 Dorsaler vare
hos enkelte fuldsteendigt sammenstgdende, medens de hos
de fleste vare fjernede fra hinanden ved et kort. men tyde-
ligt Mellemrum. ‘

Blot 2 af de erholdte Individer vare Hanner, og
havde en forholdsvis lang Analpapille.

Hos de 2 mindste var Hovedet endnu glat, men hos
de stgrre fandtes ovenpaa  Hovedet og paa Praeoperculum
en Samling af fladtrykte ru Bentorne, hver omgivne (hos

8 Indiv.

Numbd. of Specim.

Descriptive Observations. — Dimensions of, ~and
number of fin-rays in, specimens obtained.

Total Length. Length of Head. 1 D. 2 D. A.
. a. 75 20" 10 15 17
b. 70 - 21 - 10 16 16
C 84 - . 225 - 11 17 18
d. 99 - ' 26.5 - 11 * 16 18
e.. 115 - 31 - 11 16 18
f. 116 - 29 - 11 16 18
g. 122 - 31 - 11 15 17
h. 123 - 32 - 11 B 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 the dorsals were contiguous, in
most however separated, the space between, though short,
being distinctly obvious.

Twao only of the specimens obtamed were males, and
bad a rather long anal papilla. :

In the two smallest individuals the head was as yet
perfectly smooth; but the frontal region and the preoper-
culum of the largest were furnished with a cluster of depressed

. o



det endnu fuldkommen uskadte Individ) af en Ring af Slim-
porer. Disse’ Grupper af -Bentorne, der omtrent have en
Lindsediameters Stgrrelse; danne oprindelig blot et Par
Raxkker, hvoraf hver straekker sig fra @jet skraat bagover
til Gjellespalten; men efterhaanden bliver Antallet storre,
Mellemrummet mellem de 2 Rakker opfyldes, og hos de
storste er en stor Del af Hovedets Overside bekledt paa
denne Maade. Dog kan, ifglge Liitkens Undersggelser,
_ denne Hovedets Bekl@dning mangle endog hos udvoxede
Individer.

Hos ganske unge Individer er den gvre Torn paa
Praeoperculum forholdsvis lengere, end hos de xldre, idet
den med sin Spidse neaesten naar til den bagre Rand af
Operculum. Hos Ind. med en Totalliengde af indtil 80
er den i Spidsen endnu blot grundt tvedelt, medens den

forst hos de eldre Individer er skarpt og tydeligt tretandet; .

et udvoxet Individ (fra Vadsg i Finmarken, en Hun) har
endog den hgjre Torn 4-delt, den venstre med 5 tydelige
Taender!.

Fode. Hos et af de erholdte Individer var Ventri-
kelen udspendt af Swaastykker af Annelider (Polynog).
De Individer, som jeg i 1874 havde Lejlighed til at under-
sgge 1 Varangerfijorden i @st-Finmarken, indeholdt blot
Crustaceer, tilhgrende forskjellige Arter Gammarider og
Idotheer.

. Udbredelse. G@. pistilliger (bedre kjendt som Phobetor
ventralis eller Ph. tricuspis) er sandsynligvis endnu den eneste
sikke_rt bekjendte Art af sin Slegt, der igvrigt kun ved
Mangelen af Vomerintender adskiller sig fra Slegten Cotfus.

Dens: Synonymi er udtgmmende behandlet af Dr. Liitken i -

Vid. Medd. Naturh. Foren.” Kbhvn. 1876, p. 363. I sin
Udbredelse synes den at vare naesten ganske circumpoler,
og den vil neppe savnes paa noget ngjere undersggt Gebet
af de til Europas, Asiens og Americas Kyster stgdende
Dele af Ishavet, Alleredei 1780 blev den af Fabricius be-
skreven fra Grgnland (under Navn af Coftus gobio); senere

er den bleven bekjendt fra Kamtschatka og Beringshavet -

lige ned til Japan, samt vestover langs Asiens Nordkyst
til Kysterne af Novaja Zemlja, Spitsbergen, Finmarken i
Norge, fremdeles ved Island, Grgnland og det arctiske
America ned til Nova Scotia under 450 N. B. Paa flere

af disse Localiteter, saaledes ved Spitsbergen, er den_

serdeles talrig.

! Norges Fiske*, p. 30 (1874).

osseous granulations, 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 the upper surface
of the head is armed in this manner. According to Liit-
ken, however, this spinous covering does not always occur
even in full-grown individuals.

Very young examples have the uppermost spine on

_the preoperculum proportionately longer than individuals

in o more advanced stage of growth, the tip of the point
almost reaching to the posterior margin of the operculum.
In examples with a total length of 80mm this spine, at the
point, is still obtuse bipartite, maturer individuals only
having it sharp and distinctly trifurcate; in an adult spec-
imen -(a female, from Vadsg, in Finmark) the spine on the
right side was furcated with four, that on the left with
five well-defined denticles.!

Food. — In one of the specimens examined the
stomach was distended with small fragments of Annelids
(Polynoé). The ventricles of the individuals I had the
opportunity - of examining in 1874, in the Varanger Fjord,
East Finmark, contained only remains of crustaceans,
Gammaride and Idothee.

Distribution. — Up to the present time G. pistilliger
(better known as Phobetor ventralis or Ph. tricuspis) is the
only well determined species of its genus, the sole cha-
racter distinguishing it from the genus Cotfus being
the absence .of vomerine teeth. Its synonomy has been
exhaustively treated of by Dr. Liitken, in Vid. Medd. Na-
turh, Foren. Kbhvn. 1876, p. 363. In its distribution it
would appear to be almost circumpolar, and will hardly
fail to be met with throughout any region of the Arctic
Ocean off the shores of Europe, Asia, and America. As
far back as 1780, Fabricius described the species (under
the name of Cottus gobio) as occurring on the coast of
Greenland; more recently it has béen met with off Kam-
tschatka and Bering's Straits, as far east as Japan, and, in
a westerly direction, along the mnorthern coast of Asia,-as
far as Novaja Zemlja, Spitzbergen, Finmark, Iceland,
Greenland, and Arctic America, and southwards, off Nova
Scotia, in lat. 459 N. In many of these localities, e. g.
on the coast of Spitzbergen, it is exceedingly numerous.

! “Norges Fiske,” p. 30 (1874).



Gren. Centridermichthys, Richards.
Zool. Voy. Sulph. Fishes, p. 73‘(1843).

Hovedet forholdsvis fladirykt og bredt, Legemet
trindt, glat eller granuleret. Pracoperculum veebnet.
Teender i Kjeverne, paa Vomer og paa Palatin-
Sidelinie tilstede. 2 Dorsaler. Gyaellehin-
derne sammenhangende paa Hovedets Underside.

benene.

7. Centridermichthys uncinatus, (Reinh.) 1833—34.
(PL L fig. 7).
Cottus uncinatus, Reinh. Overs. 1833—34, Kgl. D. Vid. Selsk. Naturv.
Math. Ath. 6. Del, p. XLIV, Kbhvn. 1837 (1833—34).
leelus uncinatus, Kr. Naturh. Tidsskr. 2. Reckke, !. B., p. 263 (1844).
Centridermichthys uncinatus, Giinth. Cat. Fish. Brit. Mus. Vol. 2, p. 172
(1860).

Diagn. Legemet overalt glat, ligesom Sidelinien; den
sidste bestaaende af omtr. 18 Porer. Hovedet indeholdes 3! [2
Gange i Totall. Djnene scerdeles tetstanende og store, indeholdes
omtrent 24| Gange ¢ Hovedlengden. Praeoperculum har 2
Torne, den gvre kloformig krummet og serdeles skarp. Et
Par stumpe Knuder paa Baghovedet. Bundfarven hvidagtig

med graabrune Pletter, der hos de Yngre oftest ere 3 nedad -

Ryggen, men mere uregelmessige hos de Aldre. Anal-

Dbapille mangler. Storrelsen indtid 100 ™.

M. B. 6. 1D.7—8; 2 D. 13 (12 eller 14); A. 11;
P, 18—19 (20—21); V. 4; C. 4/11js. Lin. lat. 18.

Localit. fra. Nordh. Exped. Havet mellem Nordcap
og Spitsbergen.

Stat. 262. | Stat. 270, | Stat. 290, | Stat. 323.{Stat. 326,
0 Kil @] 579 Kil. | 210 Kil | 180 Kil. | 100 Kil.
Beliggenhed. |"rord s ‘|9, Beeren|NV. Han-| SO. Beer. | S. Spits-
* | Eiland. | merfest. | Eiland. | bergen.
 Dubd 148 Fawne|147 Favne(191 Favne]223 Favne{123 Favne
Joee. @71m). | (269m). | (349m). | (408m). | (225m).
_Témp. ». Bunden |+ 1,9°°Cl—0,4° C|4 3,00 C.[+ 1,5° C.{4 1,6° C.
, Grgnligt | Sandhol- E:ungraat Mgrkt
Bunden. Ler. Ler. |digt Ler.| Ler. Ler
Datran 97de Juni| 2den Juli| 7de Juli | 30te Juli|3die Aug.
e 187K, 1878, 1878, 1878. 1878,
Antal Indiv, | 1 Indiv. | 3 Indiv. | 4 Indiv. | 1 Indiv. | 3 Indiv.

Bemerkninger til Synonymien. Slmgten Centriderm-
ichthys, opstillet af Richardson i Zool. Voy. Sulph. Fishes
D. 713.(1848) for et Antal cottoide Fiske fra det arctiske
Nord-America “samt Nordost-Asiens Kyster, adskiller sig
alene ved Tilstedevaerelsen af Tewnder paa Palatinbenene
fra den typiske Slegt Cottus. Hidtil er alene” en enkelt
Art, C. ‘uncinatus, (Reinh.), funden i Europa; denne op-
stilledes af Reinhardt sen. fra Grgnland i 1833 under Nav-
net Coftus wuncinatus.

. Den korte Diagnose, hvormed Reinhardt ledsagede
SIn nye Art, er indtil de seneste Aar bleven uden Tilleg
glentaget, saaledes i 1844 af Krgyer (Naturh. Tidsskr. 2den

Gren. Centridermichthys, Richards,
Zool. Voy. Sulph. Fishes, p. 73 (1843).

Head comparatively depressed and broad: body
plump, smooth or granulated: preoperculum armed;
leeth in  jaws,
Lateral line obvious: two dorsal fins;
membrane continuous on the under surface of the head.

on wvomer, and - palatine bones.
branchial

7. Centridermichthys uncinatus, (Reinh.) 1833—34.
(Pl L fig. 7.)
Cottus wncinatus, Reinh. Overs. 1833—34, Kgl. D. Vid. Selsk. Naturv.
Math. Afh. 6. Del p. XLIV, Kbhvn. 1837 (1833—34).
Icelus uncinatus, Kr. Naturh. Tidssk. 2. Reekke, 1. B. p. 263 (1844).
Centridermichthys uneinatus, Giinth. Cat. Fish. Brit. Mus. Vol. 2, p. 172
(1860).

Diagnosis. — Body and lateral line smooth, the latter
consisting of 18 pores; length of head to total length as 1
to 8/, eyes exceedingly close together, and large, longitudi-
nal diameter to length of head as 1 to 24[;; two spines on
preoperculum, the upper wungueal, hooked, and exceedingly
sharp; two Dlunt obtuse protuberances on the occiput; ground
colowr whitish, with greyish brown spots, - generally three in
young examples, varying more i adults. Anal papilla want-
ing, length reaching 100™". :

M. B. 6. 1D.7—8; 2 D. 13 (12 or 14); A. 11;
P. 18—19 (20—21); V. 4; C. 4/11js. Lin. lat. 18..

Locality (North Atl. Exped.): — The open sea,
between the North Cape and Spitzbergen. ‘
Stat, 202.|Stat. 275, Stat. 290, | Stat. 323, | Stat. 320.
" o Kil. EJ370 Kil. E.| 210 Kil. {180K. SE.[100 Kil. 8.
Exact Locality. of of Beeren INW.Ham-| Beeren Spitz-
Vardg. { Eiland. | merfest. | Eiland. | bergen.
 poen 148 Fath | 147 Fath. | 191 Fath. | 223 Fath. | 123 Fath.
eput. @71m). | (269™). | (849m). | (408m). | (225m).
Temp. at Bottom. :{— 1.9°C. | — 0.4° G4 3.5° G —-:_1.:')0 C.l4 1.6° C.
i I oo B e e
Bottom. Clay. Clay. Clay. |grey Clay.| Clay.
Date 27th June| 2nd July | 7th July | 30th July | 3rd Aug.
1878, 1878, 1R78. 1RTR, 1878,
Numb. of Speeim. 1 Indiv, | 3 Indiv. | 4 Indiv. 1 Indiv. | 3 Indiv.
Remarks on the Synonymy. — The genus Cent-’

ridermichthys, etablished by Richardson in Zool. Voy. Sulph.
Fishes, p. 73 (1843) for divers Cottoid fishes occurring in
the Arctic regions of North America and off the north-
eastern shores of Asia, is distinguished from the typical
genus Cottus solely by the presence of teeth on the palatine
bones. Up to the present time, but a single species, C.
uncinatus, (Reinh.), has been met with in Europe; it was
first described by Reinhardt sen. from the coast of Green-
land, in 1833, under the name of Cottus uncinatus.

The brief diagnosis given by Reinhardt has been copied,
till but a few years since, without addition, by Krgyer in
‘1841 (Naturh. Tidsskr. 2. Rekke, 1. Bind), and by Giin-



Rakke, 1ste B.), og 11860 af Giinther (Cat. Fish. Brit. Mus.
vol. 2), hvilke begge ikke kjendte Arten af Autopsi. I
1868 anmeldtes den at Professor Esmark fra Finmarkens
Kyster (Forh. Skand. Naturf, 10de Mgde), ligesom Dr.
Liitken i 1876 gav en Del Bemsrkninger om Arten i
Medd. Nat. Foren. Kbhvn. for samme Aar. Nogen udfgr-
ligere Beskrivelse er, saavidt vides, ikke fremkommet, uden
i 1874 i Forfatterens Afhandling ,Norges Fiske“ (efter
Exemplarer fra Norge), ligesom den hidtil ikke har veret
afbildet. Jeg gjengiver derfor her Artens Beskrivelse, sam-
menholdt med de nytilkomne og vel vedligeholdte Exem-
plarer fra Nordhavs-Expeditionen.

Beskrivelse. Legemsbygning. Fra alle de gvrige
nordatlantiske Cottoider kan C. uncinatus i Regelen let

kjendes ved sin af faatallige og store Porer dannede Side- .

linie, der is@r hos yngre Individer er igjnefaldende, i For-
bindelse med hele Legemets Glathed, idet dette ikke viser
Spor af Protuberantser eller Granulationer. Serdeles cha-
racteristisk e fremdeles den krogformige Klo paa Praeo-
perculum, medens Palatintenderne forst blive tydelige hos
de noget stgrre Unger.

Legemet har igvrigt den for den nwmrstaaende Slegt
Cottus almindelige Form, idet Hovedet er temmelig. flad-
trykt, og det egentlize Legeme er fortil naesten trindt,
bagtil mere sammentrykt.

Hovedet er bredt segformigt, og indeholdes hos de
udvoxede omkring 3!/, Gange i Totallengden, eller lidt
over 2'j; Gange i Legemets Liengde uden Caudal. jnene
ere serdeles tetstaaende, saaledes, at Benbroen mellem
Orbitae blot er en Brgkdel af Lindsens Diameter. De ere
tillige overordentlig store; deres Lizengdediameter er saaledes
betydeligt stgrre, end Snudens Leengde, og udgjer omtrent
24/s af Hovedets Leengde.

Stgrrelsen af Crystallindsen er en mearkelig Variation
-underkastet, idet denne, som bekjendt, plejer at veere con-
“stant af samme Stgrrelse hos ligestore Individer af samme
Art. Medens saaledes hos det stgrste af de under Expedi-
tionen erholdte Individer, hvis Totall. var 83", Lindsen
havde en Diameter af 2,5™ var den hos et yngre Individ,
hvis Totall. var blot 68", omtr. 3,5™; andre udviste
Overgange mellem begge. Nogen Forskjel i Legemsbyg-
ningen forgvrigt kunde ikke opdages; heller ikke stod denne
*Variation i noget bestemt Forhold til Dybden, idet netop
det stgrste Individ var taget paa det grundeste Vand (123
Favne), og det mindre paa en kun ubetydeligt storre Dybde
(148 Favne).

Tenderne ere temmelig fine, og tilstede (foruden i
Kj®verne) tillige paa Vomer og paa Palatinbenene. Hos
Unger med en Totall. af under 20™ ere Vomerin- og Pa-
latinteenderne endnu ikke fremkomne. Gjellehinderne ere
sammenhengende paa Hovedets Underside; Antallet af
Gjellestraaler er 6. . ‘

Kjeverne ere omtrent af samme Langde; dog bevir-
ker den tykkere Overlebe, at Overkjeven synes ubetydeligt
leengere, end Underkjmven. :

mnot yet developed.

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 Mgde); and in
1876 Dr. Liitken communicated sundry observations on the
species in Medd. Nat. Foren. Kbhvn. for that year. No
full description however had, we believe, appeared previous
to that given in “Norges 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 North Atlantic Expedition, is given below.

General Description. Structure of the Body. — C.
uncingtus 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 protuberances 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.

In other respects the form and structure of the body
corresponds with that of the ‘allied genus Coffus, the head
being considerably depressed and the body roundish, the
posterior part somewhat compressed.

Head broad, ovate; length to total length, in adult
examples,. about as 1 to 3!/, or, to length of body, exclu-
sive of candal, a trifle more than as 1 to-2!/s. 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 24/5 of the length of the head.

The size of the crystal lens, gemerally constant in
individuals of equal dimensions belonging to the same
species, varies remarkably in C. uncinatus. In the largest
of the specimens obtained on the Expedition, total length

83 the diameter of the lens was 2.5™, whereas in a
younger example, total length not more than 68" it
reached 3.5 ™; others represented the transition stages. No

other difference could be detected in the form 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 vomer and palatine
bones, and in the jaws. In young examples, total length
less than 20™", the vomerine ‘and palatine teeth were
Branchial membrane continuous on
under- surface of head; brancheostegals 6.

Jaws equal in length, the upper, however, appearing
to be- somewhat longer than the lower, from the thickness
of the upper lip. -



Praeoperculum har 2 Torne, den nederste kort, nedad-
rettet, og lidet fremtreedende; den gverste lang og krog-
formigt bgjet indad, overordentlig spids og sterk, samt fra
oven og neden noget sammentrykt; med sin Spidse naar
den ikke tilbage til den gwre Flig af Operculum. I fuld-
kommen uskadt Stand er denne kloformige Torn lige ud
til Spidsen bekledt med Hud, der ganske udfylder dens
indre concave Del. Ved Grunden af den store Torn findes
paa Forsiden en mindre, der dog hos uskadte Individer
neppe lader sig iagttage, uden ved Fglelsen. - Operculum
har en enkelt Torn nedentil, men ender oventil i en bled
og afrundet Ilig, nedenfor hvilken der skjuler sig en lav,
men skarp Torn.. Mellem det forreste og bagre Par Neese-
bor findes et Par korte opstaaende Torne, og paa Bag-
hovedet et Par lignende, der ere bagudrettede, men som

alle ere, ligesom de gvrige Torne, lidet fremtredende af
Huden, '

Sidelinie, Porer og Hudtraade. En Rwxkke af 5—6
Porer straekker sig fra det forreste Par Newsebor paa hver
Side bagover under @jet, og standser omtrent ved Bag-
kanten af Orbita. Lignende Reakker strmkke sig paa
Undersiden af Underkjeven.

Sidelinien er hos de yngre Ind. dannet af store og aabent-
stasende Porer, hvis Antal sjelden overstiger 18, skjgut det
ikke altid er det samme paa begge Sider. Hos de @®ldre Ind.
- ere Porerne mindre, men deres oprindelige Omkreds kan
endnu sees som afbrudte, lidt ophgjede Ringe. Hos Yngel
med en Totall. af under 12" er Sidelinien endnu usynlig,
men allerede, hvor Legemet har naaet en Lengde af

153™  ere omtrent 5—6 Porer flemkomne paa Legemets
forreste Del.

Af Hudtraade paa Hovedet findes en yderst
kort paa Bagranden af Overkjeven, umiddelbart foran
Mundvinkelen, altsaa paa samme Punkt, hvor en lignende
er tilstede hos Cottus bubalis og C. lilljeborgii. Hos alle
uskadte Individer findes endvidere en enkelt Traad ved den
gvre Rand af Orbita, der ikke (som hos Icelus hamatus) er
haandformig ﬁadtlykt men tilspidset; denne gaar let tabt
Ved Bergring. :

aneme. Straaleantallet synes idethele at vere en
forholdsvis ringe Variation underkastet, sammenlignet med,
hvad der finder Sted hos Icelus hamatus og flere andre
Cottoider.

Iste Dorsal har 7 eller 8 Stxaa.lel, der begynde umid-
delbart over Pectoralernes gvre Feste, og ende noget bagen-
for Anus. Den har ingen betydelig Hgjde, idet denne
sjeldent overstiger Hovedets halve Langde.

2den Dorsal har 13 Straaler,
12 eoller 14, og begynder uden Interdorsalrum bag lste
Dorsal; den har noget stgrre Hgjde, end denne, og naar
med Spldsen af sine lmngste Straaler i omtr, en halv Orbital-

diameters Afstand fra Roden af Caudalen, eller undertiden
kortere,

hos .enkelte Individer

~are not always equal in number on both sides.

Two spines on preop8rculum, the lower short, inclin-
ing downwards, and but slightly 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 the integument, which fills up and con-
ceals the inner groove. At the base of the large
spine, on the anterior side, occurs a smaller one, which,
however, in well-preserved examples can hardly be observed,
save by the touch. Operculum furnished below with
a single spine; above, it 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

which, however, in common with the other spines, are
directed backwards, and project but slightly above the.
integument.

Lateral Line, Mucous Po7 es, and Cirri. — A.row of b or
6 pores extends from the anterior nostrils, on each side,
backwards under the eye, terminating in close proximity
to the posterior edge of the orbita. 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,
In more
mature individuals the pores are smaller; their original
circumference being, however, 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 as
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 similar cirrus occurs in Coftus bubalis and C.
lilljeborgii. In perfect specimens a cirrus is also observed

. on the superior margin of the orbits, tapering to a point

(not thin and riband-shaped as in Icelus hamatus); being

‘very slenderly attached to the skin, greaf care must be

taken to preserve it uninjured.

Fins. — In C. wncinatus the number of fin-rays is
apparently subjected to but slight variation as compared
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 extremity of the base
of the pectorals, and terminates at a short distance behind
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,
so far, '

sometimes not quite



Analen har 11 Straaler, og begynder umiddelbart bag

Anus; den har Hgjde og Udstrakning omtr. som 2den Dor-:

sal, og slutter i en neppe kjendelig storre Afstand fra Cau-
dalens Rod, end denne.

Pectoralerne, der telle 18 Straaler, undertiden 19—21,
ere bredt afrundede, som hos Slegten Coffus,; i Spidsen
ere de nedre Straaler fri og noget fortykkede. Tilbage-
slaaede naa de med Spidserne langt forbi Anus, eller
(hos de udvoxede Individer) ved eller noget forbi Begyn-
delsen af 2den Dorsal. .

‘ Ventralerne ere forholdsvis lange, og naa med sine
fri Spidser naesten til Anus. De have 4 Straaler.

 Caudalen har 11 leddede Straaler, der i sin ydre
Fjerdedel ere klgvede. Paa hver Side af de leddede Straa-
ler findes 8—4 uleddede Stattestraaler, der dog kunne
veere nesten rudimenteere, '

Farren. Denne viser hos de yngre Individer den
sedvanlige .Fordeling af 3 graabrune Tverbaand tversover
Legemet, hvis Bundfarve er hvidagtig; det mellemste af
disse Tverbaand, der udgaar fra Grunden af 2den Dorsal,
er bredest, og har omtr. en Orbitaldiameters Bredde. Hos
eeldre Individer ere Tverbaandene ikke saa skarpt tegnede,
idet de ofte indeslutte Felter af den lyse Bundfarve, lige-
som ogsaa Mellemrummene mellem dem kunne vare saa

opfyldte af Smaapletter, at Tverbaandene blive ganske

utydelige. :
Finnerne, hvis Grundfarve er hvid (iszr hos de ®ldre),
ere forsynede med skarpttegnede, skraatigbende Tverbaand;
svagest tegnet er Analen, hvis Tverbaand oftest ere utyde-
lige. Igvrigt er saavel Finnernes, som Legemets Farve-
tegning ikke ubetydeligt varierende hos de forskjellige In-
divider. ' : ‘ :

Sped Yngel, hvoraf jeg har et stort Antal fra Var-
angerfjorden med en Totall, af indtil 10™, have en ret
characteristisk Farvetegning, idet et sort Baand strakker
sig rundt Nakken og Struben som et Halsbaand; paa Si-
derne af Legemet gaar dette mgrke Parti ud som en bred
Stribe.

Forplantning, ete. Yngletiden for denne Art falder
sandsynligvis i Juli og August, da flere af de erholdte In-
divider havde Bugen steerkt udspilet af Rogn. Et af disse
(fra Stat. 275), der erholdtes den 2den Juli, og som havde
en Totall. af 69™. havde omtr. 32 Rogn i hvert Ovarium;
-disse Rogn havde en forholdsvis betydelig Sterrelse, idet
deres Diameter var omtr. 2™. Foruden disse 64 Rogn,
der alle vare jevnstore, og syntes at vere fuldmodne,
fandtes et Antal yderst fine Rognkorn, der vare -forblevne
uudviklede, -

’ Individernes Stgrrelse varierede hos de fleste mellem
66 og 83", og de maa, da de viste sig forplantningsdygtige,
have veret fuldvoxne eller ner derved. Dr. Littken har

underspgt et Exemplar fra Grenland (i Muszet i Kbhvn.),

der havde en Totallzngde af 100"
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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 at 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 somewhat thick., Direc-
ted backwards, the points extend some distance past the
veént; or (in full-grown specimens) a short distance beyond.
the commencement of the second dorsal.

The ventrals are comparatively long, the free points
extending almost to the vent; number of rays 4.

The caudal is furnished with 11.articulated rays,
cleft in their outer fourth. ‘On either side of the
articulated rays occur 3—4 auxiliary rays without ar-
ticulation, which, however, in some examples are almost
rudimentary. :

Colowr. — Young individuals exhibit the normal di-
stribution: 3 greyish brown transverse bands across the
body. ground-colour whitish; the middle band, commencing
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 patches of the ground-colour;
the intermediate space, too, is blurred with such a multi-
tude of spots and macules as to be frequently almost con-
fluent with the bands. ’

The fins, the ground-colour of which is whitish, are
(more particularly in mature examples) marked with well-
defined, oblique transverse bands; 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 from the Varan-
ger Fjord (total length 10™), 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 &, — The spawning season of this
species_is probably in the months of July and August, the
abdomen in several of the specimens obfained having been
found distended with roe. One (Station 275), taken July
2nd, total length 69", had about 32 ova in each ovary;
these ova were comparatively of large size, the diameter
being about 2. Exclusive of these ova, 64 in number,
all of which were large and apparently mature, 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 have been full-grown, or very
nearly so. Dr. Liitken has examined an individual from

_the coast of Greenland (preserved in the Zoological Mu-

seum, Copenhagen) with a total length of 100"



Ventrikelen indeholdt hos de underspgte Individer fol-
gende: Hos 3 Indvider fra en Dybde af 191 Favne (Stat.
290), hvor Bunden bestod af sandholdigt Ler, indeholdt Ven-
trikelen hos det ene Anneliden Notomastus latericeus, M. Sars;
hos det andet ligeledes en Annelide, Chloraema pellucidum,
M. Sars;
Mollusker, som (ifglge Bestemmelse af Dr., Friele) vare Velu-
tina undata, Brown, og Yoldia intermedia, M. Sars. Et
Individ fra Stat. 275 (fra 147 Favnes Dyb) havde Ventri-
.kelen fyldt med forskjellige smaa Annelider, hvoraf kunde
kjendes en Clymene og en liden Polynoe, der dog ikke lode
sig nermere bestemme.

Samtlige disse Dyr  ere Bunddyr, og Arten lever
utvivlsomt, ligesom de gvrige cottoide Former, umiddelbart
paa og ved Bunden, hvad der ogsaa fremgaar af dens Le-
gemsbygning. )

Udbredelse. Centrid. uncinatus er en arctisk Art,
der sandsynligvis optreder paa den noget grundere Hav-
bund paa de fleste Steder: mellem Grgnland, Spitsbergen,
Novaja Zemlja og Norge.

Sydkyst (Nennortalik i Juhanehaabs Distrikt). Senere er
den fra: og til nedsendt til Musaeet i Kjgbenhavn fra Gren-
land, men synes, ifglge Dr. Liitken, ikke at forekomme
tah‘igt her. At den ikke indsamledes under den ongelske
Nordpol-Expedition i 1875—176 i de nordgrenlandske Fai-
vande mellem 78° og 83°, synes forklarligt, naar man be-
* tragter densforholdsvis sydlige Udbredelse i Europas arctiske
Egne. . Den er nemlig hidtil ikke fundet under Jnogen af
" de talrige Expeditioner omkring Spitsbergen; det nordligste
Punkt, hvor den hidtil vides lagttagen, er paa den ovenfor
nevnte Stat. 326, under 75° 31/, eller omtr, midtveis mel-
lem Beeren Eiland og Spitsbergen; imidlertid tor det med
Sikkerhed forudsettes; at den naar op til de sydligste Dele
af denne @gruppe. Mellem Spitsbergen og Norges Kyster
synes den at vare jevnt udbredt over Havbunden, hvor

denne heever sig op til et Par Hundrede ‘Favnes Dybde,-

hvorimod den ikke "erholdtes «paa de vestenfor liggende
storre Dyb; mod Ost gaar den idetmindste til Novaja
Zemlja, hvor et Par Individer erholdtes ved Seselhundbug-
ten, under Heuglins Expedition i 1871, hvilke afgaves til
Universitetsmusseet i Christiania af Expedmonens Delta,ger,
Cand. Aagaard,

Ved Jan Miyen erholdtes intet Individ under Nord-
havs-Expedltlonens (v'lstnok ikke serdeles talrige) Skrab-
ninger omkring denne @ i 1877 heller ikke er den ‘hidtil
fundet ved Island. -

Langs Norges Kyster optreeder den paa forskjellige
" Punkter fra Varangerfjorden og Nordksp af, og ned til Sta-
vangerfjorden, som det synes, ikke serdeles sparsomt. Den
sidstnavnte Localitet (59°) er det sydligste Punkt, hvor
Arten hidtil er observeret, men den -vil sandsynllgvls 0gsaa

vise sig at bebo Bankerne udenfor Orkngerne og Shet-

Den norske Nordhavsexpedition, Collott: Fiske, '

det tredie havde Ventrikelen fyldt med smaa -

Oprindelig blev Arten beskreven .
af Reinh. sen. i 1833—384 efter Exemplarer fra Grgnlands -
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- ern part of that group of islands.

The wventricles of the speéimens examined were on
dissection found to contain marine animals of the following
species: — Of 3 individuals taken at a depth of 191 fath-
oms (Station 290), bottom argillaceous clay, I found a
Notomastus latericeus, M. Sars, in the stomach of one; in
that of the second, an example of another Annelid, Chlo-
reema pellucidum, M. Sars; that of the third was full of
small mollusks, belonging (as determined by Dr. Friele)
to the species Velutina undata, Brown, and Yoldia inter-
media, M. Sars. An individual taken at Station 275 (depth .
147 fathoms) had its ventricle full of divers small Anne-

* lids, among which a Clymene and a small Polynoé admitted

of being determined.

These animals are all of them bottom-species, and
C. uncinatus, in common with the other Cottoid forms, un-
questionably has its habitat either directly on, or very
near to, the bottom, a circumstance ‘also explained by the
structure of its body.

Distribution. — Centr. uncinatus is an Arctic species,

. -occuring, where the bottom is compara,twel) shallow, in most

localities  between (reenland, Spitzbergen, Nova Zemlja,
and Norway. The species was first described by Reinhardt
sen., 1‘833———34, from specimens taken on the south 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. Its not having been
taken on the English Polar Expedition (1875—76) off
‘North-Greenland, in lat. between 78° and 83° 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 to the
present time, it is known to have been. obselved is
Station 326, mentioned above, in lat. 75° 31" N., or about
mid-way between Beeren Eiland and Spltzbelgen we may.
however safely regard its range as extending to the south-
Between Spitzbergen
and the coast of Norway 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
bundred fathoms; further west, at greater depths, it has
not been met with: Tn an easterly direction the species
occurs at least as far as Nova Zemlja, where two exam-
ples were taken on Heuglin’s Expedition in 1871, in Seal
Bay, by Dr. Aagaard.

Off the coast of Jan Mayen no individual of this spe-
cies was obtained on the Expedition when dredging (uot
very frequently, it is true) round that island, nor has it as
yet been observed on the coast of Iceland.

- On the Notwegian coast it occurs in divers locahtles
from the . Varanger Fjord and the North Cape as far south
as Stavanger; and _apperently not as a rare species. The
last-mentioned locality (in lat. 59° N.) is the most south-
erly point at which the species has been observed; prob-
ably, however, it will be found to inhabit the banks

D



. landsgerne, saavel som Fergerne, Island og mod Pst det

kariske Hav.

. Ved de a.menkanske Kyster synes dep atter at fore-
komme talrigt, og at gaa seerdeles langt mod Syd. Den
optraeder saaledes i stort Anfal paa. Dybderne i Massachu-
sefts Bay ved New England-Staterne under 41° N. B.
(Goode & Bean, 1879).

Gren. Lecelus, Kr.
‘Natirh, Tidsskr. 2 Rakke, 1 B. p. 261, Kbhvn, 1844—45 (1844),

Hovedet forkoidsvz'..s sammentrykt.. Legemet for-
" 4l trindt, bagtil sterkt sammentrylkt. Huden tildels
granuleret, og forsynel med en Rokke Bentorne langs
Ryggen; Sidelinien ligeledes med skarpe Bentorne.
Teender (som hos Centridermichthys) tilstede ¢ Kjce-
. verne, paa Vomer, og paa Palatinbenene. Pragoper-
2 Dorsaler. Gjallehinderne sammen-
~ heengende paa Hovedets Underside.

culum veebnet.

8. Icelus hamatus, Kr. 1844.
 PL I, Fig 8.

f Cottus bicorniz, Reinh. Overs. 1839, Kgl. D. Vid. Selsk. Natwrv. Math.
Afh. 8 Del, p. LXXV, Kbhvn. 1841 (1839).

Icelus hamatus, Kr. Naturh. Tidsskr. 2 Reekke, 1 B. p. 253 og 261 (1844).

f Centridermichthys bicornis, Gunth Cat. Fish. Brit. Mus ‘vol. 2, p. 172
(1860).

¢ Icelus bicorntis, Gill, Proc. Acad Nat. Sci. Philad. 1861, Suppl. p. 42 A

(1861).
Teelus furciger, Malm, Forh. Skand Naturf. 9 Méte 1863, p. 410 (1863).

Diagn. Legemet oventil teet granulemt, ligesom Hove-
det. Tornene langs Ryggen og i Sidelinien fint tandede; ofte
findes tillige en kortere Tornercekle langs Analen, samt spredie
Bentorne langs Siderne. Hovedet indeholdes 3'/;—4 Gange
¢ Totall. Djnene store og tetstanende, indeholdes omtr. 3 Gange
i Hovedlongden. Praeopercudum har 4 Torne, den sverste
med Klovet Spidse; 1 Par Knuder over Ojnene, 2 Par paa
Panden. Sidelinien fortil hajtliggende, men bajer skraat nedad
~over Pectoralen,; senere ret. Iste Dorsalstranle dobbelf. Far-

ven hvidlig gul med uregelmemssige brunsorte Pletter paa

Hovedet og Legemets Overside (hos de yngre 3 storre Ryg-
pletter); en distinct mork Plet under Ojet, og en lignende
ved Roden af Pectoralen. Hannen med Analpapzlle Stor-
relsen indtil 115™ (Hun). :

M.B.6. 1D.8—9 (7); 2 D.18—20 (17); A.13—15(16);

P 17—19; V. 4; C. 5/12/5. Lin. lat. indtil 45.
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lying off the Orkney and Shetland Islands, also the shores
of the Farde Islands, the coast of Iceland, and the Kara Sea.
~On ‘the .coast of North America it would appear to
be a common fish, occurring abundantly — and here too
fir south — in Massachusetts Bay, on the coast of New
England, in lat. 41° N. (Goode and Bean, 1879).

Gen. Icelus, K.
Naturh. Tidsskr. 2 Reekke, 1 B. p. 261, Kbhvn, 1844—45 (1844).

Head Acompm'atzfvely' compressed; fore part of
body plump, lind part compressed; skin granu-
lated in places, armed along the dorsal ridge with
@ row of osseous spines; sharp spines, too, along the
lateral line; teeth (as in Centridermichthys) in jaws,

- on the womer, and on the palatine bones; preoper-

culum armed; 2 dorsal fins; branchial membrane
continuous on under sugface of head.

8. lcelus hamatus, Kr. 1844,
PL I, fig. 8.

? Cottus bicornis, Reinh. Overs. 1839, Kgl. D. Vid. Selsk. Naturv. Math.
. Afh, 8 Del, p. LXXV, Kbhvn. 1841 (1839).

Icelus hamatus, Kr. Naturh. Tldsskr 2 Reekke, 1 B. p. 253 and 361 (1844). .

# Centridermichthys bicornis, Giinth, Cat. Fish. Brit. Mus. vol 2, p. 172
- (1860).

# Icelus bicornis, Gill, Proc. Acad. Nat. Sei. Ph]]ad 1861, Suppl. p 42
(1861).

Icelus furciger, Malm, Forh, Skand, Naturf. § Méte 1863, p. 410(1863)

Diagnosis. — Upper surface of body and fzead covered,
‘with rough granulations; spines along dorsal ridge and lateral
line slightly denticulated, frequently a shorter row occurs
along the anal, and spines, irreqularly disposed on the sides.
Length of head to total length as 1 to 3'(;—4, eyes large
and closely set, longitudinal diameter %/, of the length of the

" head. Preoperculum with. 4 spiries, point of wuppermost bi-

Sfurcate. Onme pair of obtuse protuberances above the eyes,
two pairs on the front. Lateral line in fore part of body
high up the side, deflected downwards over the  pectorals,

|l from thence straight; first ray of first dorsal double. Colour

whitish-yellow, on the head and wpper surface of the body
maculated with irreqular brownish-black spots (in young
examples 3 large dorsal spols); a distinct darkish spot under
the eye, another at base of pectorals. The male with an
anal papilla. Size reaching 115™™ ( female)

M.B.6; 1D.8—9(7); 2 D.18—20 (17); A.15—15 (16);
P. 17,_“19 V. 4; C. 5/12/n. Lin. lat. up to 46.
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Looalit. fra Nordh. Exped. Jan Mayen; Spits- Locality (North Atl, Exped) — Jan Mayen and
bergen. Spitzbergen.
Stat. 223. ‘Stat. 224, Stat. 360. Stat. 223. Stat, 224.; Stat. 366.
. : Magdaleneb . . . dal B
Beliggenhed. Jan Mayen, Jan Mayen. S"iﬁ tssi)gi‘lge:) Ezact Locality. Jaih Mayen. Jan Mayen. Mgig)it‘; be(;(; en‘?«)’ )
. 70 Favne 95 Favne 50 Favne i ) 70 Fathoms. 95 Fathoms, 50 Fathoms.
Dybde. - (128m). (174 m), (01 ), ; Depth. (128 m), (rdmy, (91 ).
Temp, paa Bunden. —0,6°C. — 0,6°C. —1,00C. Temp. at Bottom.| . — 0.6°C. — 0,6“’ C. —1.0°C.
Sort Sand Sort Sand . o " Black Sand | Black Sand - -
Bunden. og Ler. og Ler. Mgrkgraat Ler. - ~ Bottom. and Clay. and Clay. Dark-grey Loam.
Datum. 1ste Aug. 1877.|1ste Aug. 1877.[17de Aug. 1878. Date, 1st Aug. 1877.| 1st Aug. 1877.|17th Aug. 1878,
Antal Indin, 1 Indiv. 1 Indiv. 1 Indiv. Numb, of Specim.| 1 Indiv. 1 Indiv. 1 Indiv.

Bemerkninger til Synonymien. Slaegteﬁ Ieelus,
opstillet i 1844 af Krgyer (Naturb., Tidsskr. 2 Rekke,
Iste B.) for ovennsvnte; hidtil eneste bekjendte Art, dan-
ner ved sine Reakker af skarpe Bentorne langs Ryggen og
1 Sidelinien blandt de arctiske Cottoider en Tilnermelse til
Slegten Triglops, med hvem den ogsaa har tilfeelles det
noget sammentrykte Hoved; i Tandbygning er den n@rmest
overensstemmende med Centridermichthys.
ligt beskreven allerede af Krgyer paa ovennmvnte Sted, og
hereftor er dens Diagnose i Griinthers Cat. Fish. Brit. Mus.
. vol. 2 (1860) affattet.
delte- Bem@rkninger vedrgrende dens Optraeden, saaledes
ved Spitsbergen og de norske Kyster af Malmgren (Ofv.
Kgl. Vet. Ak. Forh. 1864), af Esmark (Forh, Skand. Na-
turf. 10de Mgde 1868), og af Collett (Norges Fiske 1874),
ligesom Dr. Liitken bLar behandlet dens Synonymi ete. i
1876 (Vid. Medd. Naturh. Forh. Kbhvn., 1876, p. 380).
Den er afbildet, (men ikke tilfredsstillende) i Gaimards Plan-
- cheveerk til Corvetten la Recherche’s Reise (Voyage Scand.
Lap. ete. pl. 1). Endelig har Malm i 1877 (Goteb. och
Boh. Fauna, p. 393) givet udferlig 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 Tilstedeverelsen af en Rikke Bentorne ogsaa
langs. Analen adskiller sig fra I hamatus, en Character,
der dog ikke viser sig constant, men synes at viere af
ganske individuel Natur.

Be'maal?kninger til Beskrivelsen. De under Nord-
havs-Expeditionen erholdte Individer havde falgende Maal:

a. (Hun), b. (Hun), c. (Han),

Spitsbergen. Jan Mayen. Jan Mayen.
Totallengde . 43 mm 49 mn GLrm
Lengde uden Caudal . * 86 - 40 - 50 -
Hovedets Lengde . 11,5 - 15 - 19 -
Djets Lengdediameter 4 - 5 - 6 -

Flere af de ydre Characterer ere hos demne Art i
en merkelig (Grad varierende, saaledes Hudens mere eller
mindre rigelige Bekledning med Bentorne, de sidstes Byg-
ning i Reekkerne langs Ryggen og i Sidelinien, ligesom
ogsaa Sideliniens Leaengde; endelig er Straaleantallet. temme-
lig lidet constant. :

Artex_l er udfer-.

Senere. ere af flere Forfattere med-

‘vol. 2 (1860). _
‘nished by several authors on its occurrence, by Malmgren,.

. the. space furnished with osseous denticles;
, structure of these spinules in the rows along the dorsal

Remarks on the Synonymy. — Among the family

_of the Aictic Cottoids the genus Icelus, established, in 1844,

by Kuroyer, for the only species then and yet known,
approximates the genus Triglops in the rows of sharp-
pointed osseous spines extending along the dorsal ridge and
lateral line, another salient character common to both being
the somewhat compressed head. In the structure of the
teeth it bears greatest.resemblance to Centridermichthys. The
first to give a full description of the species was Kroyer
(vide list of synonyms), and from the above description Dr.
Griinther has compiled a diagnosis in Cat. Fish., Brit. Mus.
Observations have been subsequently fur-

off Spitzbergen and the shores of Norway (Ofv. Kgl. Vet.
Ak. Forh. 1864); by Esmark (Forh. Skand. Naturf. 10de
Mgde 1868); and by Collett (Norges Fiske 1874); a paper
by Dr. Liitken, treatmg of the synonomy of the.species
&c. appeared, too, in 1876 (Vid. Medd. Naturh. For.
Kbhvn., 1876, p. 380). Icelus hamatus is figured, but
somewhat imperfectly, in the series of plates to Gaimard’s
Narrative of the voyage of the “Recherche” (Voyage Scand.
Lap. ete., pl. 1). ‘Finally, Malm furnished i 1877 (Goteb.
oth Boh. Fauna, p. 393) a detailed description of the form,
from Bohuslen, described by him as I furciger, which is
distinguished from .Z. hamatus 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.

Descriptive Observations. — The individuals obtained

on the Expedition measured as follows: — °

a: (female) b. (female) c. (male)
Spitzb. Jan Mayen. Jan Mayen.

" Total length . . 43 49 mn G1me " e
Length exclusive of caudal 36 - 40 - -~ 50 -
Length of head . 1156 - 15 - 19 -7
Longitudinal diameter of eye 4 - 5 - 6 -

Many of the external characters in this species vary
to a remarkable extent if different individuals, for instance,
the form and

ridge and the lateral line; the length of the lateral line;
and the number of fin-rays.

D¥
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‘Medens saaledes den Ramkke af disse Bentorne, der
lgber langs Ryglinien, altid synes at straekke sig uafbrudt
lige til Roden af Caudalen, og det saaledes her er vasentlig
de enkelte Tuberklers Bygning, der varierer med flere eller
feerre Tender, med.lengere eller kortere Spidser, kan . Si-
delinien undertiden veere manglende i sin sidste Del, uden
at dette begrundes i Individets unge Alder. Medens 2
unge Hanrer' fra’Stavangerfjorden i Norge (59°), optagne
fra 100 Favnes Dyb i’ 1872, have Sidelinien fuldt udviklet
lige til Haleroden med 35—37 Torne, skjgnt Individernes
Totallengde ikke er over 838", er Sidelinien ufuldstzndig
hos alle de 3 storre, der erholdtes under Nordhays-Expe-
ditionen ; hos det mindste standser den henimod Slutningen
af Analen og har ialt 27 af disse benede Tuberkler; hos
de 2 aeldre der have 33 Tuberkler, standser den noget
bagenfor Analens Slutning. Det stgrste Antal fandt Krayer,
der angiver 41—42 for sine Typ-Exemplarer, og Malm,
som hos sin I furciger, hvis Totallengde blot var 51~
fandt 45. I hvilken Grad disse benede Tuberkler selv
variere i sin Bygning, har allerede Esmark gjort opmerk-
som paa i sine ovenngvnte Bemserkninger i det 10de Natur-
forsker-Mgdes Forhandlinger.

Intet af Nordhavs-Expeditionens "3 Individer havde

Spor af den Raxkke benede Tuberkler langs Analen, som
.ofte er tilstede hos Individer af Middelsstarrelse {ved de
scandinaviske Kyster, ligesom denne ogsaa fandtes (ifglge
" Dr. Liitken) hos det ene af Kroyers: Typ-Exemplarer fra
Grgnland. En lignende Rakke udviste et Exemplar fra
Spitsbergen, som jeg i 1879 havde Leilighed til at under-
soge i Riks-Musmet i Stockholm. Disse Individer repree-
sentere Malms 1. furciger.

At ligeledes den gvre gaffeldelte Torn paa Praeoper-
culum kan veere ganske eller nwsten udelt (hvilket er Re-
gelen hos ‘ganske unge Individer),.har tidligere veeret gjort
opmerksom paa. Dette var saaledes Tilfeldet paa den ene
Side af et af Nordhavs-Expeditionens stgrre Individer.

~ Straaleasitallet “findes ligeledes at variere ikke ubety-
deligt, hvad der fremgaar af nedenstaaende Fremstilling af
de forskjellige Forfatteres Angivelser.

1 D.| 2D. A
9 |20 |16 Grenland (Kr. 1844); Typ-Expl.
8—9| 19—20 | 15—16 | Spitsbergen 1861 (Malmgr. 1864).
-8 |18—19]14 Gronland (Malmgr. 1864), -
9 17 13—14 | Norge 186672 (flere Expl. C.1874).
8 |19 18 . |Norge 1866—72 (C. 1874),
-9 19—20 | 14—15 | (flere Bxpl. Liitken 1876).
9 20 15 Bohuslen 1861 (Malmgr. 1877).
8 18 13 Spitsbergen 1868 (C.).
8 120 15 Spitsbergen 1868 (C.).
7 19 13 Spitsbergen 1872 (C.).
8 19 15 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
pumber of the teeth and the length of the points, the
terminal part of the lateral line is sometimes wanting
altogether, which cannot be accounted for by the immaturity
of the individual. Two young male examples from the Sta-

-vanger Fjord, in Norway (in lat. 59°N.), taken at a depth

of 500 fathoms, in 1872, had the lateral line fully devel-
oped' to the root of the tail, number of spines 35—37;
and yet the total length did not exceed 387", whereas in
all three of the larger specimens, obtained on the Expe-
dition, the lateral line is more or less imperfect; in the
smallest, furnished with 27 osseous spines, it breaks off a
short distance from the termination of the anal; in the two
maturer examples it has 33 tubercles, and terminates a little
beyond the posterior extremity of the anal. The largest
number of tubercles yet observed is 41—42, in XKroyer's
typical specimens, and 45 in Malm's I. furciger (total length
only 517). The, extent to which the tubercles vary in
structure has been pointed out by Professor Esmark, in a
paper read before the 10th General Meeting of Na,tula,hsts

No one of the three specimens taken on the Expe-
dition exhibited traces of -the series of osseous tubercles
along the anal fin frequently observed ig half-grown
examples from the shores of Scandinavia, and which, ac-
cording to Dr. Liitken, occurs in one of Kroyer's typical
specimens from Greenland. An example from Spitzbergen
which I had the oppertunely of examining in 1879, in the
Riks Museum at Stockholm, was furnished with a similar
series. These individuals represent 1. furciger, Malm.

That the upper spine on the 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 mnoticed before. This distinction
was observed in a specimen taken on the Expedition.

The very considerable variation in the number of the
fin-rays is apparent from the subjoined table, comparfng
the formulae given by the different authors.

1D.{ 2D | A

9 |20 16 Greenland (Kr, 1844); typ. spec.
8—9| 1920 | 15—16 | Spitzbergen, 1861 (Malmgr. 1864).
8 18—19| 14 Greenland (Malmgr. 1864).

9 |17 13—14 | Norw.1866—T72(sever. spec. C.1874).
8 19 |13 Norway 1866—72 (C. 1874).

9 |19—20]| 14—15|(several specim. Liitken 1876)."

9 |20 15 Bohuslen 1861 (Malmgr. 1877).

8 |18 13 Spitzbergen 1868 (C.).

8 20 15 Spitzbergen 1868 (C.).

7 19 13 Spitzbergen 1872 (C.).

8 19 15 Spitzbergen 1872 (C.).




Nordhavs - Expeditionens Individer havde fglgende

Straaleantal :
1 D. 8; 2 D.19; A. 15. Spitsbergen 1878.
1 - 8; 2 -.20; - 15. Jan Mayen 1877.
1 - 8;2 -°20; - 15. Jan Mayen 1877.

Iste Dorsal har saaledes 8 eller 9, sjelden 7 Straa-
ler; af disse er den fgrste altid klgvet til Grunden, et
Forhold, der er ganske merkeligt, og som jeg ikke hidtil
har fundet omtalt. De gvrige ere alle enkelte. 2den Dor-
sal, der taller 18—20, sjelden 17 Straaler, er hgjere, end
Iste Dorsal; omtrent den 6te Straale er den lengste. Alle
Straaler ere her enkelte. Anpalen, der har 13—15, eller
hos enkelte Individer 16 Straaler, har omtrent den 8de
Straale lengst.

. Pectoralerne have alle - 'noget fri Spidser, iser de ne-

derste, der tillige, som det er Regelen hos de cottoide Fiske,
ere noget fortykkede; den Tde eller 8de Straale fra neden
af er den lengste. Caudalen er tydeligt emargineret, med
‘afrundede Hjerner. '

Til Kroyers og Malmgrens detaillerede Beskrivelser
af Arten kan yderligere. fgjes, at der, hvad allerede af Es-
mark er bemarket, hos uskadte Individer findes 3 sardeles
fine Hudtrevler paa Hovedet. " Den stgrste af disse sidder
ovenfor Jjets bagre Rand, og er fladtrykt, samt haandfor-
mig fryndset i Randen; de gvrige ere enkelte, korte Hud-
trevler,
den mindste Bergring, lhivorfor de i Regelen kun findes hos
forholdsvis swrdeles faa af de i Musxerne opbevarede In-
divider.

. Medens fremdeles Bundfarven hos Indmdet fra Spits-

belgen var temmelig lys, nwesten hvidagtig, og viste de re- -

.gulere 4 Tverpletter over Ryggen swmrdeles tydehgt vare
de i 1878 ved Jan Mayen erholdte- Individer oventil saa
* rigeligt forsynede med brunsorte.Smaapletter og Streger,
at Bundfarven var nesten ganske skjult, og Tverpletterne
kun utydeligt markerede. Dette tor maaske antages at
- staa i Forbindelse med de Bundforholde, under hvilke In-
dividerne levede; ved Jan Mayen bestod Bunden af vul-
kansk sort Mudder, hovedsaﬂehg af Lava; ved Spitsbergen
var der Lerbund.

Udbredelse. 1. lamatus herer til de i den arctiske
Zone hyppigt optredende Arter, og gaar (tilligemed Cottus
quadpricornis) sandsynligvis lengere mod Nord, end nogen
anden af de hidtil kjendte Cottoider. Fra Grenland 'er
den oftere nedsendt til Muszet i Kjsbenhavn; i Vest-
' Grﬂnland er den af den engelske Nordpol-Exped. (1875—76)
fundet at veere en af de almindeligste Fiske mellem 80 og
82° N. B., og gydefwrdige Individer fandtes her i August.
I Fjordene i @st-Grpnland er den af Germania- og Hansa-
Expedmonen i 1869 fundet i 2 Smaa, Indmder under

73° N. B.

I et temmelig stort Antal er den fremdeles indsamlet

under de svenske Polar-Expeditioner 1861—72 ved Spits-

bergen, hvor den neppe har manglet paa noget under-

" Alle ‘ere serdeles lgstsiddende; og gaa tabte wed
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~ Atlantic Expedition :

_margin of the eye;

Number of ﬁn-r.ays in examples obtained on the North

1 D. 8; 2 D. 19; 4. 15,

1 - 8; 2 - 20; - 15. Jan Mayen 1877,

1 - 82 - 20; - 15 Jan Mayen 1877.

The first dorsal has accordingly, as a rule, 8 or 9
rays, rarely 7; the first ray is invariably furcate to the
base, a feature truly rvemarkable, and which I have not
met with mentioned in any description of the species; the
rest are all simple. In 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, sometimes 16 rays;
longest ray about the eighth.

Points of pectoral rays all somewhat detached, in
particular the undermost, which, too, as is mostly the case
with Cottoid fishes, are somewhat thick; the seventh or eighth
counting from below, the longest. Caudal emarginate, with
rounded edges: :

A specific character not found enumerated in the
detailed descriptions by Kroyer and Malmgren, but men-
tioned for the first time by Esmark, 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
the rest are short, simple civri.
They are all 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 Jan Mayen were streaked and maculated to that extent
with interjacent brownish-black stripes and spots as to con-
ceal almost entirely the colour of the ground; and the -
transverse bands were very indistinct. The character of the
bottom may possibly have had something to do with this;

Spitzbergen 1878,

- off the coast of Jan Mayen the bottom consists of black

eruptive mud; off Spitzbergen of clay.

Distribution, — 1. hamatus is a common species in
the Arctic zone, and probably occurs (in company with
Cottus quadricornis) further north than any other of the
Cottidee yet known. From Greenland specimens have been
frequently sent to the Museum in Copenbagen; off the

" coast of West Greenland it was found on the English

North Pole Expedition (1875—176) to be one of the fishes
occurring in greatest abundance between lat. 80°-—82° N,
and .individuals about to spawn were met with here in the
month of August. Onp the eastern coast of Greenland it
was taken on the Germania and Hansa Exped:tlon 1869,
in lat. 75° N,

. A considerable number, too, were obtained on the
Swedish Expeditions in 1861 and 1872, off Spitzbergen;
indeed it can hardly fail to have been observed in every
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sogt Pupkt omkring denne @gruppe.

- rognfulde Individer i August Maaned.
er den hidtil blot erholdt under Nordhavs-Expeditionen.
_'Den findes ikke omtalt fra Island, men optreder langs
Norges Nord- og Vestkyst lige ned i Kattegat under 58°
N. B, altid paa det noget dybere Vand (ikke under 20
Favne). Bt enkelt Individ (I furciger, Malm) er fun-
det paa den svenske Kyst (Gullmarfjirden) ved Bohuslen
i 1861,

-Ogsaa. her fandtes

_-Ved Americas Kyster er den hidtil ikke omtalt son- .

. denfor Grgnland.

 Gren. Trigiops, Reinh.

Overs. 182930, Kgl. D. Vid. Selsk. Nat. Math, Afh. 5 D.
p. LII, Kbhvn. 1832 (1829—30).

Hovedet af middels Storrelse, bedwklet af en
granuleret Hud; Kjeeverne spinkle. Praeoperculum
svagt veebnel, Operculum wuden Torne. Sidelinien
med Benplader; Legemet medenfor denne bedakket
af skraatlabende, bagtil tandede Hudfolder. Toen-
der © Kjeeverne og paa Vomer.
Poctoralernes Straaler ere medtil neesten fri, og noget
Jorlengede.

9. Triglops pingelii, Reinh. 1838.
Pl 1, Fig. 9—10. A
. Tnglops pingelis, Reinh, Kgl D. Vid. Selsk. Nat.>Math. Afh. 7 Del
p. 114 og p. 118 (1838).

Triglops pleyrostictus, Cope, Proc. Acad. Nat. ScxﬁPhll 1865, p. 81,
Noten (1865).

Diagn.
lengden. Snuden kort; @jnene store, indeholdes tkke fuldt
3 Qange ¢ Hovedlengden. Pracoperculum har 4 svage Torne.
Legemet ovenfor Sidelinien granuleret, og med en Rekke Ben-
torne langs Grundenaf Dorsalerne. Sidelinien hjtliggende,
med en Senkning under Iste-Dorsal. Sidernes {tandede Hud-
Solder serdeles talrige. Farven blegt hvidgul med brunsorte
Twverpletter; hvoraf 4 ere storre, <eller med afbrudte wregel-
massige Lengdepletter. Hannen har en lang AnalpapzlE
Storrelsen indtil 200™ (Hannen)

M. B. 6. 1D. 10—12 (13); 2 D. 94—25 (23 dl. 26);
A. 24—95 (83—26); P. 17—21; V. 4; C. 10/12/10.
© Lin. lat. 47—49 (456-—46).

Ved Jan Mayen

2 adsk:lte Dorsaler.

Hovedet indeholdes omtr. 8], Gange |i Total-

- gramulated skin;. jaws slender,
culum  slightly armed;

well investigated locality there. Examples having the ab-
domen distended with roe also occurred theére in August,
Off the coast of Jan Mayen, the only individuals hitherto
observed 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, extﬁending as far south as the Cattegat,
in lat. 58° N., invariably at some depth (mot less than
20 fathoms). A solitary example (I fm ciger, Malm) was
observed off Bohuslen in 1861.

On the shores of North Ameuca it is not mentioned
as extending further south than Greenland.

G‘ren. Trlglops, Remh

" Overs. 1829—30, Kgl D. Vid. Selsk. Nat. Math Afh 5 D.
. p. LII, Kbhvn, 1832 (1820~30)

Head of 'modemfe length, enveloped in a rough,
unarmed. Preoper-
operculum without  spines.
Lateral line with osseous plates. Body covered below
with oblique membranous folds, dentate along the
posterior margin; dorsals 2, disconnected. Teeth
in jaws and on vomer. Pectoral rays in lower part

of fin almost free, and somewhat elongated..

9. Triglops pingelii, Reinh. 1838.
: PL L, fig. 9—10.
Triglops pingeliz,$Reinh.; Xgl. D. Vld Selsk. Nat. Math. Afh. 7 Del
p. 114 & p. 118 (1838). -

T'riglops pleurostictus, Cope, Proc. Acad. 7‘Iat Sci. Phil. 1865, p. 81,
Note (1865).

Diagnosis. — Length of head to total lenyth as 1 to
3[s; snout short. Eyes large, longitudinal diameter not quite
!y of the length of the head. Preoperculum with four
slender spines. Body above lateral line granulated, a- series
of osseus spines extending along base of dorsals. Lateral
line high up the side, bending downwards under first dorsal.
The dentate membranous folds exceedingly numerous. Colour
pale whitish-yellow, relieved with transverse spots of brownish-
black, 4 larger than the rest, or with disrupted longztudmal
patches, trregulary disposed.  The male has a long anal

" papilla. Length reaching 200™ (male).

M B 6. 1D. 10—-12 (13), 2 D. 24—26 (23—26);
A. 24——25 (88—86); P. 17—21; V. 4; C 10/12/10
Lin. lat. 47—49 (46—46).



Localit.

fra Nordh. Exped. Jan Mayen; Spits-
bergen, :
Stat. 223, , Stat. 237, Stat. 366.

. . . Magdalench
 Beliggenhed. Jan Mayen. Jan Mayen. lst;)gi‘ t:‘bg;lgez.}”
Dubd Tl 70 Favne 263 Favno | 50 Favne
yoac. (128 ™), (481m), (91 m),

Temp, pac Bunden. — 0,6°C. —0,3°C. —1,0°C.
Bunden, Sor o | Dogpend | Movkgraat Ler
"~ Datum. Iste Aug. 1877. [ 3dic Aug. 1877. [19dc Aug. 1878,
Antal Indiv, 1 Indiv. 1 Indiv. 1 Indiv.

Bemseerkninger til Synonymien.

1832) efter et Exemplar fra Grgnland; men - fgrst i 1838
blev den i samme Tidsskrifts 7de Bind meddelt sit Axrts-
navn. Den viser
Slegten Trigla, saaledes 1 Tandbygningen, Hovedets Form,
de fintandede Skraalinier nedad Legemets Sldel, og de
nedtil steerkt fri Pectomlstlaalex

T. pingelii er den eneste hidtil sikkert békjendte Art

af “denne Slaegt. Ligesom det var Tilfzldet med Centrid.
uncinatus, blev den af Reinh. kun ganske kort characteri-
seret; derimod gav Krgyer i 1844 (Naturh. Tidsskr..2den
R. iste B.) efter det i Kbhvns. Museum foreliggende Ma-
teriale en udfgrligere Diagnose af saavel Slegt, som Art,
og efter disse ere (tiinthers 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 Spitshergen; senere er den gjentagne Gange bleven

kortelig omtalt fra Norge, ligesom Dr. Liitken har nsrmere.

omhandlet de i Muswet i Kbhvn. opbevarede Exemplarer
fra, Gregnland i1 Vid. Medd Naturh. Foren Kbhvn for
Aaret 1876.

Af Kréyer er den bleven afbildet i Gaimards Plan-
cheverk (Voy. Scand. Lap. etc. 1838—40, Poiss. pl. 19,
men denne Atbildniflg er i flere Henseender ufuldkommen.
En udferligere Beskrivelse -af T. pingeliz er hidtil intet-
steds bleven leveret. ‘ '

Beskrivelse. .
til, ligesom Hovedet, tet bekledt med fine Granulationer,
og nedenfor Sidelinien med tandede Hudfolder; blot Gjeelle-
membranen er nggen. Pectoralérne og @jnkne ere forhgldsvis
s@rdeles store. Hannerne ere kjendelige ved-sin overor-
dentlig store Analpapille, der ved Grunden omtrent har en
.Lindsediameters Tykkelse, og er rettet noget fremad; dens
Leengde udgjer omtrent en Orbitaldiameters Bredde. Halen
er temmelig lang og uddragen, og Haleroden er forholds-
vis lay,

Sleegten T'riglops -
opstilledes af Reinh. sen. allerede i Overs. for 1829—30,.
Kgl. D. Vid. Selsk. Nat, Math. Afh: 5 B, p. LII (Kbhvn'

i flere Henseender en Tilnermelse til .

Legémsbygning. Hele Legemet er oven- .
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— Jan Mayen

‘Dr.

of the plates to Gaimard’s

- tioms;
'bra‘nchlal membrane only smooth. Pectorals and eyes com-
. paratively large.

Locality (North Atl. Expedition):
and Spitzbergen.
Stat. 223. Stat, 237. Stat. 366,
Ezxact Locality. Jan Mayen Jan Mayen. Mé‘gﬁg{)e;zg?y‘
Depth. 70 Fathoms 263 Fathoms 50 Fathoms
- pet (128 m). (481 ™). O1™).
Temp. at Bottom. —0.6°C. —0.3°C. —1.0° C.
’ Black Sand Brown Sand -
Botton. and Clay. and Clay. - |Dark-grey Loam.
Dat. 1st Aug. 1877 |3rd Aug. 1877. | 19th Aug. 1878,
Numbd, of Specim. 1 Indiv. . 1 Indiv. ' 1 Indiv,

Remarks 6n the Synonymy. — The genus T¥iglops
was first established by Reinhardt sen., in Kgl. D. Vid,
Selsk. Nat. Math. Afh. Overs. for 1829—30 5 B. p. LII
(Kbhvn. 1832),from a specimen taken on the coast of Green-
land; it did not however receive it§ specific name before
1838, in the 7th volumne 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 Ceéntrid. uncingtus, its generic characters were
but briefly set forth by Reinhardt sen.; on the other hand,
Kroyer, in 1844, from materials in the Zoological Museum
at Copenhagen, gave -a detailed diagnosis both of the
genus and the species, which is the source whence Giinther
has furnished his diaghosis in Cat. Fishe# Brit. Mus.
vol. 2 (1860), as the British Museum had no example of
the species. In 1864 Malmgren obtained a specimen from
the coast of Spitzbergen; since then it has been repeatedly
mentioned as occurring off the Norwegian coast; and in 1876
Litken troated of the specimens preserved in the Zoo-
_ logical Museum of Copenhagen in Vld Medd. Naturh.
Foren. Kbhvn. for that year.

The species has been figured by Kloyer in one
: work (Voy. Scand. Lap. ete.’
1838—40; Poiss. pl. 1); but this representation is in
several respects faulty. A detailed description of T. pin-
geliz has not as yet been furnished.

General description. -Structure of the Body. — Body,
.and head, closely studded with minute granula-
dentate membranous folds below the lateral hne,

above,

Male individuals easily distinguished by
the remarkable size .of the anal papilla, which projects

. \élightly forward; its thickness at base about equal to the '

transverse diameter of the lens, and its length, to the
diaméter of the orbit, Tail rather long and elongate,
slender at base. ‘



Hovedet har en forholdsvis kort, men temmelig til-
spidset Snude, og den tewt chagrinerede”Hud er fast be-
kleedende Craniet; tykke Laber, som hos Coftus, Centriderm-
ichthys og Gymnacanthus, findes ikke, og Kj®verne synes
derfor ‘temmelig spinkle. I Totallaengden indeholdes Hove-
dets Leengde omtr. 3%/; Gange.

Ojnene ere serdeles store, og Orbita’s Diameter len-
gere, end Snudens Lengde. Hos det storste af de under
Expeditionen erholdte Individer (Totall. 108™) indeholdes
Snuden n@sten 2 Gange i Leengden af Orbita, men hos de
yngre er Qjendiameteren noget mindre. I Hovedlengden
indeholdes Jjet fra 23/, til 3 Gange. Interorbitalrummet
er distinct, og har en Bredde, der omtrent er lig Lindsens
Diameter. :

Tander ere tilstede i Mellem- og Underkjeven, samt
paa Vomer, men ere yderst fine; Palatinbenene er tandlgse.

2 Par Nwsebor findes; det gverste Par er beliggende
temmelig nzr Orbitalranden, det nederste: omtrent midt
mellem denne og Randen af.Overkjeven. Kjeverne ere
omtr. af samme Leengde; hos enkelte Ind. synes Underkjee-

.ven at vare ubetydeligt lengere, end Overkjmven.”

Gjellestraalerne ere 6, eller (ifglge Liitken og Kroyer)
undtagelsesvis 7 i Antal.

Huden. Hudtraade paa Hovedet, saaledes som hos
flere af de gvrige Cottoider, har jeg ikke kunnet opdage
hos denne Art. Derimod streekker sig (tydeligst hos de
yngre Individer) Tundt Orbita en. tet Rekke smaa Hud-
papiller (omtrent som hos Gobierne); nedtil stgder denne
Kreds mod en horizontal Rekke, der strakker sig fra Neese-
borene til den gvre Rand af Praeoperculum

Hovedets Vebning er mindre sterkt udviklet, end
hos de fleste «gvrige beslegtede Former. Praeoperculum er
tandet, men Tewnderne ere lave, og ikke synderligt frem-
tredende af Huden. Deres Antal er 4, -og deres Stilling
er den hos’ Cottoidgrne almindelige, idet den gverste peger
opad og bagud, de gvrige nedad. Operculum er uvabnet,
og. ender méd en afrundet Flig.

Den skarpe og-bagudrettede Torn, der hos de fleste
cottoide Fiske findes paa hver Side af Snuden, stgttende
sig til Nzesebenene, er ogsaa tilstede hos T'riglops; hos en
Unge fra den norske Kyst var den ene af dem klgvet i
Spidsen.” Ungerne have fremdeles paa Panden de smdvan-
lige 2 Par skarpe Bentorne, men disse ere nasten umzr-
kelige hos de eldre.

Hovedets chagrinartede Bekledning straokker sig hos

#ldre Individer ud over Jjets gvre Del, men mangler altid -
paa Hovedets Underside; hos smaa Unger hvis Totallengde

er under 30 7m,

ganske glatte,
Det, egentlige Legeme har alene det ubetydelige Parti

af Bugen mellem Ventralerne og Anus glat; ovenfor Late-

ere dog endnul Gjellelaagene nesten

rallinien er Legemet granuleret, ligesom Hovedet, ‘og neden-

for denne, samt paa Struben, forsynet med de eJendommellge
skraatlpbende bagtil tandede Hudfolder.
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to the Cottoids, the uppermost oblique,

Head furnished with a rather short, but compara- -
tively sharp-pointed snout, and the rough granulous skin
firmly attached to the cranium; lips not thick and fleshy (as in
Cottus, Centridermichthys, and Gymnacanthus), giving to
the jaws a somewhat slender appearance. Length of head-
to total length-about as 1 to 3%/,

Eyes remarkably large, the diameter of the orbit
exceeding the length of the snout. In the largest specimens
obtained on the Expedition (total length 108™), 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 2%/,—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 Lut~
ken) exceptionally 7.

Skin. — Of membranous filaments, such as occur in
divers of the other Cottide, I have 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 margin 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 -above
the skin; number, 4, position and arrangement that common
pointing’ upwards
and backwards, the rest downwards. No arming is obser-
ved on the operculum, which terminates in a membran-
ous flap. ' :

The sharp spine, inclining backwards, which in most
Cottoid fishes occurs on either side of the snout, projecting
from the nasal bones, is also observed in Triglops; a young
example, taken 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, granulous skin of the head extends, in

. mature individuals, beyond the upper part of the eye, the

under surface of the head is invariably smooth; in yery
young examples (total length under 30™~), ‘however, the
opercles 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 lateral 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 dentate membranous folds.



Sidelinien dannes af en sammenh®ngende Reekke tan-
dede Benplader, hvis Antal, der svarer til Hvirvelantallet,
er 47—49, eller undertiden et Par fmrre; den ligger i sit

hele Lgb noget ovenfor Legemets Midtlinie, gjor en ube-.

tydelig Szenkning ned under 1ste Dorsal, men hever sig
atter, og lgber herefter *lige’ ud mod Caudalen.
af Icelus hamatus, hvor de Udvoxedes Characterer endnu ikke
ere fuldt udviklede, kumne ligestore Unger af T¥iglops
kjendes ved Sideliniens Lgb, idet denne hos Irelus danner
en opad convex, hos Triglops en opad concav Bue under
Iste Dorsal.

Ovenfor Sidelinien streekker sig en Roekke Bentorne
langs hele Grunden af Dorsalerne, der taber sig omtrent
ved Midten af 2den Dorsal. Hos de yngre Individer ere
disse Bentorne hgjere og skarpere, end hos de wldre, hvor
de tildels ere lidet fremtredende af Hudens chagrxnelede
Parti.

De skraatlgbende Hudfolder danne oprindelig [FOrt-
swttelser af Sideliniens Benplader, og bedakke fuldkommen
Legemets Sider nedenfor denne. Ikke altid fortsetter den
samme Hudfold sig uden Afbrydelse lige ned til Ventral-
‘linien, men nye af forskjellig Leengde begynde og ophgre

nesten overalt, snaledes at deres Antal nedad 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 hgeledes Stru-
ben bekledt.

Det Tidspunkt, da disse characteristiske Tverstriber,
samt Tornerekkerne udvikle sig hos Ungerne, synes at vere
noget varierende. Sandsynligvis blive Hamnnerne tidligere
vebnede, end Hunnerne. Saaledes har jeg undersggt Un-
ger (fra Norge), der sandsynligvis have varet Hanner, hvis
Totallaengde har veeret mellem 26 og 30"'"', og som alle1ede
havde saavel Tverstriberne, som Tornersekkerne antydede
eller i Frembrud; derimod var et andet Individ fra Spits.
bérgen (erholdt under den svenske Expedition 1 1864),
 hvis Totall, var 37" og som jeg i 1879 havde Lejlighed
til at undersgge, endnu glat overalt; Sidelinien var her synlig
som en Reekke hvidagtige, parvis stillede Papiller, der stand-

. sede for Slutningen af 2den Dorsal, men intet Spor viste

sig “af . Tvérstriberne; den gvre Tornersekke var ligeledes
"blot antydet ved blsde Papiller, der endnu knapt vare
ossificerede eller vabnede. Dette sidste Individ var sand-
synligvis en Hun. )

Finnerne. De 2 Dorsaler ere adskilte ved et Mel-
lemrum, der dog ikke plejer at veere stgrre, end Lindsens
Diameter. Alle Straaler ere spinkle og skjsre som Glas,
saaledes at Finnerne ofte ere mere eller mindre defecte.
Iste Dorsal er hgjere, end 2den, og har 10 til 13 Straaler;
2den Dorsal har 23 til 26 Straaler. Analen, der har den
samme Lengde og Bygning, som 2den Dorsal, har, det
‘samme Straaleantal, som denne sidste Finne; begge disse
slutte i betydeliz Afstand fra Caudalen. Pectoralernes
Straaleantal ligger mellem 17 og 21. Caudalen, der nmsten
er ret afskaaret i1 sin bagre Rand, eller svagt emargineret,

har, foruden pas hver Side et Antal korte Stettestraaler,

Den norske Nordhavsexpedition. Collets: Fiske,

Fra Unger-
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This individual was probably a females

The lateral line consists of a continuous series of

_dentate osseous plates, corresponding in number (47—49,

sometimes one or two fewer) with the vertebree; 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 position, it passes straight
to the caudal fin. Young individuals of Zeelus hamatus, which
bave not as yet the adult characters fully developed, may
be readily distinguished from young examples of T'riglops
by the upward sweep of the lateral line under the first

«dorsal, which in Icelus is convex, in Triglops concave.

Above the lateral line.is a series of osseous Spines,
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 everywhere,
and -hence-the total number of folds greatly exceeds that
of the osseous plates on-the lateral line. Xach of these
membranous folds is dentate, or rather serrate along its
posterior margin; they extend to the caudal fin; similzu‘
transverse folds cover the throat.

The exact stage of growth at which these character-
istic transverse stripes and series of ossecus 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 30™", in which both the
transverse stripes. and the series of spines were either
rudimentary or in course of development, whereas an
example from the coast of Spitzbergen (taken on the
Swedish Expedition in 1864), total length 37m 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 papillee, terminating near

~ the extremity of the 2nd dorsal; but of transverse stripes

no vestige was perceptible; also the upper row of spines in
the rudimentary stage was marked out with soft and tumid
paplllae, which as yet exhibited little or no trace of arming.

Fins. — 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 majorityl of examples, are in a
more or less mutilated 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 oor-
responding to that of second dorsal, also furnished with
23—26 rays; both these’ fins placed at a considerable di-
stance from caudal; number of rays in pectorals varying
from 17 to 21. Posterior margin of caudal square, fur-

- nished on. either side with a number of short -auxiliary

6



11, eller oftest 12 ordinzre Straaler, der i Spidserne ere

klgvede.  Ventralstraalernes Telling er forbunden med
nogen Vanskelighed paa Grund af Straalernes Tmthed og
dybe Klgvning; Antallet er 4. Hos det stgrste af de un-
der Expeditionen erholdte Han-Individer fortsetter Mem-
branen 'sig som en bred Brem langs Ydersiden af denne
Finne. o o
De under Nordhavs-Expeditionen erholdte Individer
havde fglgende Straaleantal: )

a. (Hun) 1D.12; 2D.24; 4.24; C. 10/12/10; P.21; V. 4.

b. (Han) — 10; — 24; - 24; --10/12/6; - 18; - 4..
c. (Hun) — 10; — 26; -.26; - 10/12/10; - 21; - 4.

Farvetegning. Denne er temmelig varierende, og
synes at forandre sig noget under Vaxten. Medens de

unge Individer oftest have paa den hvide eller svagt gul-
“agtige Bundfarve 4 storre, skarptbegrendsede Pletter, hvor-
til senmere stgde andre og mindre nedad Legemets Sider,
blive disse Pletter hos de stgrre Individer oplgste til korte
langslgbende eller skraa Baand, der kunne vere afbrudte,
og delte i mindre Pletter, Denne sidste Farvetegning
have begge de under Expeditionen erholdte Hanner, medens
Hunnen har den mere overensstemmende med Ungernes.
Af Finnerne have Dorsalerne, Pectoralerne og Caudalen,
tydelige Tverbaand.

"Storrelse.  De storste Individer, der hidtil ere fundne
af denne Art, opbevares i Mus®et. i Kjsbenhavn, og ere
fra Grenland. -Ifglge Dr. Litken (1. c. p. 378) har af
disse en Han naaet en Totallengde af 145", en Hun
endog 200™™, -og denne Forskjel mellem Kjennene synes
at vere gjennemgaaende,

De 3 under - Expeditionen erholdte Individer havde
folgende Maal:

“a. Hun, 'b. Han, ¢ ‘Hun,

Jan Mayen. Spitsb. Jan Mayen.
Totallengde., . . - 7O mm 9() mm 108 mm
Lengden uden Caudal 60 - 79 - 93 -
Hovedets Lengde . 20 - 24 - 29 -
Bjets Diameter. 7- 15 - 1.

De ved de norske Kyster hidtil fundne Individer
have i Regelen veret smaa, og deres Totallengde aldrig
overskredet 102f"”‘. .

Levemaade ogp Fede. Som alle Arter af denne Gruppe
er Triglops pingeliz henvist til at leve neerved eller umiddel-

-bart paa Bunden, hvilket allerede fremgaar af Pectoraler-:

nes Bygning, hvis nedre Straaler ere mere eller mindre
fri. Hos unge Individer er ‘det dog blot Straalernes yder-
ste Spidser, der rage ud over Membranen; men Indsnittet
mellem dem tiltager med Alderen, og hos de udvoxede ere
de nederste Straaler skilte nesten til Grunden, de nermest
paafglgende noget mindre. Ialt deltage 7—8 Straaler heri,
og samtidig ere disse bekledte med en tykkere Hud, og til-
‘lige livligere farvede, end de gvrige 13—14, ligesom de
gverste af dem ere noget lengere, end deé tilgrendsende
normale Straaler. Herved fremkommer en Tilnzrmelse til
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| 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. Tn the largest of the
male specimens obtained on the Expedition the membrane
extends as a wide border along the outer margin of this fin.
Number of rays in the specimens taken on the North
Atlantic Expedition: — .
a. (female) 1D.12; 2D.24; A4.245 C.10/12/10; P.21; V. 4.
b. (male) — 10; — 24; - 24; - 10/12[6; - 18; - 4,
c. (female) — 105 — 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 other
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 «with are preserved in the Zoological Museum
at Copenhagen; they were sent from Greenland. Accord-
ing to Dr. Liitken, one male has attained a total length
of 145™m, a female 200" even; and this difference in size
between the sexes would appear to be characteristic.
Measurements o} the three specimens obtained on the
Expedition: —

a. Female. . Male. ¢. Female.

Jan Mayen. Spitzb. Jan Mayen,
Total length TQmm 9Qmm 108mm
Length excl. of caudal 60- 79 - 93 -
Length of head 20 - 24 - 29 -
Diameter of eye 7+ 7.5 - 11 -

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- all other species
of this Arctic group, Triglops pingeliz 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
pierced 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-
teristic 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 are of somewhat



det Krybe- og Fgleorgan, som er hgjest udviklet hos Sleg-
ten Trigla, hvor . Straalernes absolute Frihed tilsteder en
Bevagelse af denne Finnedel i alle Retninger, saaledes at
disse Fiske i Virkeligheden kunne krybe henad Havbunden,
medens Straalernes Spidser under famlende Beveagelser ned-
stikkes i Gruset.

Triglops pingelis forekommer blot paa 'det noget dy-
bere Vand, og gaar neppe hgjere op, end til 16—20 Favne.
Den stgrsteé Dybde, hvor denne Art hidtil er fundet, beboe-
des af den store Han fra Nordhavs-Expeditionen, der opto-
ges paa 263 Favnes Dyb. Alle de under denne Expedition
erholdte Individer bleve fundne i den iskolde Area, hvor
Temperaturen paa Bunden var under 09.C.

I Ventnkelen af det stprste Individ, en Han fra Jan
" Mayen, fandtes blot et middelstort Exemplar af Themisto
" Uibellula, Mandt; hos den mindre Hun (fra Spitsbergen)
Dele af en Annelide (Polynoé), samt af en Crustacé. En
fuldt udviklet Hun fra Gjeesveer ved Nordcap, med en To-
tallengde af 1027 det stgrste Individ af denne Art, der
hidtil er fundet ved Norges Kyster, indeholdt blot Levnin-
ger af Crustaceer, nemlig Dele af en Hippolyte og af en
Pandalus. '

Legetiden foregaar maaske om Vinteren, idet Genera-
tionsorganerne hos Expeditionens Individer ikke for Jje-
blikket befandt sig i fuld Udvikling.
nen indeholdt saaledes endnu uudviklede Ag; Antallet af
disse var i hvert Ovarium mellem 250 og 300, saaledes
lalt 5—600.

Udbredelse. 1TV. pz'néelii har Udbredelsé felles med
de fleste gvrige europmisk-arctiske Cottoider, og forekom-
- mer sandsynligvis overalt paa passende Localiteter mellem

Grgnland, Novaja Zemlja, Island, Fergerne, og Norges

Kyster. Ved Grgnland synes den ikke at veere sjelden, og
flere Exemplarer ere herfra indlgbne til Muswmet i Kjgben-
havn, ligesom den i August 1876 erholdtes under den
engelske Nordpol-Expedition i Vest-Grgnland under 79° 29’
N. B

R | Nord-America gaar den, ligesom et Flertal af rent

arctiske Fiske, forholdsvis langt lengere mod Syd, end i Bu-

ropa, og er saaledes erholdt i Massachusetts Bay udenfor
New England under 42° N. B. TUnder de svenske Ex-
peditioner til Spitsbergen er den funden ved denne Jgruppe
allerede i 1861; ifglge Dr, Liitken er den ligeledes funden
ved Fergerne og Island, og Nordhavs-Expeditionen har,
som ovenfor neevnt, erholdt den ved Jan Mayen. Endelig
forekommer den langs Norges Kyster fra Varangerfjorden
ned til- Stat eller Christiansund (61/s°), men synes intet-
steds her at forekomme i noget betydeligt Antal. -

pvarierne hos Hun- .
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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 gravel,
the fish appears to.creep over the bottom.

Tr. pingelit 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 Xxpedition in-
babited the cold area, where the temperature at the bottom
was below 0° C,

In the ventricle of the largest specimen, a male from
Jan Mayen, was found only a moderate-sized example of
Themasto libellula, Mandt; in that of the smallest, a female
(from Spitzbergen), fragiments of an Annelid ( Polynoé) and
of a crustacean. The stomach of a full-grown female, from
Gjesver, near the North Cape, total length 1027m the
largest example of this species hitherto taken in Norway,
contained only fragments of crustaceans, viz. of a Hippolyte

4and 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 600.
Distribution. — Triglops pingeliv has the range
common to .most of the other Arctic Cottide in Europe,
occurring probably in all favourable localities between
Greenland, Novaja Zemlja, Iceland, the Faroe Islands, and
the coast of Norway., 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 Zoological Mus-
eum in Copenhagen; it was taken, too, in 1876, on the
Enghsh North Pole Expedition, off the west coast of Green-
land, in lat. 79° 29’ N.

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. 42° N. On the Swedish Expeditions to
Spitzbergen, in 1861, it was obtained off that group of
islands; according to Dr. Liitken, it has also been met
with off the shores of the Farte Islands and the coast of
Iceland; and on the North Atlantic Expedition, as previ-
ously stated, it was met with on the coast of Jan Mayen.

‘Finally, it occurs along the Norwegian coast, from the

Varanger Fjord as far south as Stat or Christiansund
(61° 30" N.), but nowhere, it seems, as a common species.
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Fam. Agonidae.

Gren. Agonus, Schneid.
Bloch, Syst. Ichth., (ed. Schneid.), p. 104 (1801).

10. Agonus decagonus, Schneid. 1801.
Pl II, Fig. 11—12.

+ Cottus cataphractus, Fabr. Fauna Groenl. No. 112, p. 155 (1780).

Agonus decagonus, Schneid. Bloch, Syst. Ichth. p. 105 (1801).

Aspidophorus decagonus, Cuv. & Val. Hist. Nat. Poiss, tom. 4, p. 223
(1829). , .

Aspidophorus spinosissimus, Kr. Naturh. Tidsskr. 2 Resekke, 1 B. p.
250 (1844).

Aspidophorus malarmoides, Deslongch. Mém. Soc. Lin. Norm. tom. 9,
p. 167 (1853). _

Leptagonus spinosissimus, Gill, Proc. Acad. Nat. Sci. Philad. 1861, p.

167 (1861). :

Archagonus decagonus, Gill, Proc. Acad. Nat. Sci. Philad. (tcste Liitk.)

Diagn. Legemet smalt, dets storste Bredde indeholdes
8, Hovedets Leaengde 5 Gange © Totall. Det gjenmemsnitlige
Antal af Skjolde er: mellem Dorsalerne 4 Par; fra Nakken
til 1ste Dorsal 5 Par, indtil 2den Dorsal 17 Par; mellem
Ventralerne og Analen 12 Par. Foran Ventralerne findes
23—25 Skjolde. Pectoralens Lengde ubetydeligt sterre, end
Hovedets. Skjegtraadene 5 paa hver Side, (4 enkelte 7 Mund-
vigen, 1 Klovet fortil i Underkjeven).- Sidelinien har 23—
25 Porer. Et Par korte Torne paa Snuden, et Par Knuder
over Qjnene, og e Par storre Knuder paa Panden. Farven
graagul, med 2—3 storre graabrune Twerpletter; Pectoralen
" og Caudalen henimod Spidsen brunsorte. Hanmen har len-
gere Veniraler, end Hunnen.. Storrelsen indtil 210™,

M B 6;1D.6(5el.7); 2D.6—7(8); A. 7 (6€l.8);
P 14-16; V. 8; C 2/11j2. Lin. lat. 25—26.

' Localit. fra Nordh. Exped.: Havet mellem Nordcap
og Spitsbergen.

Stat. 323. Stat. 326, Stat. 338, Stat. 363.
© 180 Kil. S.0.| 105 Kil, N, Svydea 60 Kil. V.
Beliggenhed. | Beeren Ei- | Beeren Ei- S ’tyb P Norskgerne,
: _ land. land. piisbergen. Spitsb.
Dybde 223 Favne | 123 Favne | 148 Favne | 260 Favne
: (408 ™), (225 ™), (267 ™), 475.m).
Temp.p. Bunden.| --15°C. | +16°C. —1,1°C} 4+1,19C.
Bunden. | BriNETSt | Morkt Ler. | Stenbund. | Blasler.
Datum. 30teJuli1878.|3dieAug. 1878] 6teAug. 1878.114de Aug.1878
Antal Indiv, 1 Indiv. 6 Indiv. 1 Indiv. "1 Indiv.

Bemeerkninger til Synonymien. En udfprlig Be-

skrivelse er givet, foruden af Cuvier og Valenc. (Hist. Nat,
Poiss. tom. 4), af Krgyer i Naturh., Tidsskr. 2 Rakke
.1 B., som i 1844 beskriver saavel det udvoxede Individ
(Aspidophorus decagonus), som Ungen (Aspidophorus spi-
nosisstmus) som separate Arter, og afbilder begge i Gai-
mards Reise-Vark (Voyage Scand. Lap. ete. 1838—40,

Fam. Agonide..

Gen. Agonus, Schneid.
Bloch, Syst. Ichth., (ed. Schneid.), p. 104 (1801).

10. Agonus decagonus, Schneid. 180L.
PL II, fig. 11—12.

4 Cottus cataphractus, Fabr, Fauna Greenl. No. 112, p. 155 (1780).
Agonus decagonus, Schneid. Bloch, Syst. Ichth. p. 105 (1801).
Aspidophorus decagonus, Cuv. & Val. Hist. Nat. Poiss. tom. .4, p. 223

(1829). ,
Aspidophorus spinosissimus, Kr. Naturh. Tidsskr. 2 Reekke, 1 B. p.
250 (1844).

Aspidophorus malarmoides, Deslongch. Mém. Soc. Lin. Norm. tom. 9,
p. 167 (1853).

Leptagonus spinosissimus, Gill, Proc. Acad. Nat. Sci. Philad. 1861, p.
167 (1861).

Aok )
A g g

, Gill, Proc. Acad. Nat. Sci. Philad. (teste Liitk.)

- Diagnosis. — Body slender, greatest breadth to total
length as 1 to 8, length of head as 1to5. Normal nwmber
of shields: between the dorsals 4 pairs, from nuchal region
to 1st dorsal 5 pairs; to commencement of 2nd dorsal 17
pairs; between the ventrals and the anal 12 pairs. Anterior
to ventrals 28—25 shields. Length of pectorals slightly
exceeding that of head. Five cirri on either side (4 af
the angle of the mouth, 1 cleft, out on the lower jaw).
Lateral line with 23—25 mucous pores. One pair of short
spines on snout; above the eyes one pair of knotty protuber-
ances, and a pair, of larger size, on the front. Colour
greyish-yellow, relieved with 2—3 large transverse spots of
greyish-brown; points of pectorals and caudal brownish-
black; ventrals longest in male. Length reaching 210™.

M. B 6 '1D.6 (5r7); 2 D. 6—7 (8); A.7(60r8);
P. 14-16; V. 3; C. 2/1i2. Lin. lat. 23—25.

Locality (North Atl. Exped.): — The open sea,
between the North Cape and Spitzbergen. .

Stat. 323. Stat. 320. Stat. 338. Stat. 363.
180 Kil. S. E.| 105 Ki]. N. 60 Kil. N. -
Exact Locality.! Beeren Ei- | Beeren Ei- go‘}tﬂ% Cape, Norsk Isl.
: land. land. PIZDEIGEN. | Qpitab,
Denth 293 Fathoms | 123 Fathoms | 146 Fathoms | 260 Fathoms
P T (408 ™), (225 ™), (267 ™), (475 ™).
Temp. ot | 500 | 41600 | —110C | F1a0C
Brownish- | Rocky :
Bottom, grey Loam. Dark Clay. Bottom. Bluxslvl.Clay.
Date. 30thJuly1878.{3rd Aug.1878.[6th Aug.1878.[14thAug.1878
. Numb.of Specim.| 1 Indiv. 6 Indiv. 1 Indiv. 1 ‘Indiv.

Remarks on the Synonymy. — A full description

of  this species has been given by Cuvier and Valenc.
(Hist. Nat. Poiss. tom. 4); also by Kroyer (Naturh. Tidsskr.
2 Rzkke, 1 B.), who, in 1844, described the full-grown
fish (Aspidophorus decagonus) and the immature form
(Aspidophorus spinosissimus) as two species, both of which
he subsequently figured for Gaimard’s work (Voyage Scand.



pl. 5). Yngelen er yderligere beskreven (efter norske In-

divider) af Forf. i 1874 i ,Norges Fiske“ p. 40, ligesom .

Dr. Liitken efter Materiale i Kjobenhavns Musseum  har
givet verdifulde Bidrag til Kundskaben cm demne og de
nerstaaende Arters Synonymi og Variabilitet. i Vid. Medd.
fra Naturh. Foren. Kbhvn 1876, p. 382.

Bemeerkninger til Beskrivelsen, Straaleantallet i
de verticale Finner* var hos Nordhavs-Expeditionens Indi-
- vider en ikke ubetydeliz Variation underkastet, idet dette
vexlede i Iste Dorsal mellem 5 og 7, i 2den Dorsal og i
Analen mellem 6 og 8.

Total-  Hovedets
leengde. Laengde. 1D. 2D A F
a, 14Q mm 27,5 mm 5; 7; 7; 15—15.
b. 141 - 21 - . 6; T1; 1, 14—14.
c. 147 - 30 - 5; 6; 7; 15—15.
d. 152 - 295 - *  6; 5, . 1T, 14—14.
e. 152 - 29 - 6; 8; 8; 14—15.
f. 156 - 29 - 6, ST 15—15.
g. 168 - 31 - 6; T 1; 14—14.
h, 174 - 33 - 5 6; 1 14—14.
1. 178 - 33 - 7; 7; 6; 15—15.
‘Hos grgnlandske Individer bhar Dr. Liitken, ifglge

den ovenfor citerede Afhandling, fundet Sfraaleantallet at
vere: 1 D. 6 (); 2 D. 6—-7; A. 7 (5—8); P. 16
(15): Hos 3 Yngel-Individer fra Varangerfjorden fandt
jeg: 1 D. 5—6; 2 D. 7; A. 7—8. Maaske have de
gronlandske Individer regulert 1 Straale flere i Pectora-
lerne, end de, der bebo de spitsbergenske Farvande.

Antallet af Legemets Benskjolde varierede hos de 9

Individer indén fslgende Grendser: Langs Ryglinien fra
Nakken til Halen var oftest 44, undertiden 41—43 Skjolde;
langs Buglinien oftest 39—40, undertiden. 38 eller 41
Skjolde. ’

Fra Nakken til 1ste Dorsal fandtes i Regelen 5 Par
Skjolde, fra Nakken til 2den Dorsal 17 -Par. (2 Expl.
havde 6 Par indtil Iste Dorsal, saaledes ialt 18 Par, og
6t Individ havde paa den ene Side 5, paa den anden Side
6 Skjolde, saaledes indtil 2den Dorsal 17—18).

_Gruppen foran Ventralerne talte 22—25 Skjolde,
hvoraf enkelte vare ganske smas.

Mellem begge Dorsaler vare 4 Par Skjolde. (Hos 1
Individ var der blot 3 Par, hos et andet 3!/; 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
Pa,r)

Sidelinien er ganske tydelig efter hele sin Laengde
Porernes Antal varierede hos de 9 Individer mellem 23
0g 25; i Begyndelsen staa de forholsvis tet, omtrent ved
hvert Skjold, men bagenfor Spidsen af Pectoralerne ere Af-
standene lzngere.
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Lap. etc. 1838—40, pl. 5).

pairs of shields;
~ examples were furnished with 6 pairs from nape to Ist

The fry of this fish (from the
Norwegian coast) have been further treated of by the present
author in 1874 (vide “Norges Fiske,” p. 40); and Dr. Liitken
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.

Descriptive Observations. — The number of Tays
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.

Total Length

Length,  of Hgad: 1D. 2D. A F
a. 140mn 27.Hmm 5, T1: Ty  15—15.
b. 141 - 27 - 6; T, 1,  l4—14.
c 147 - 30- 5; 6; 1; 15—I15.
d. 152 « 29.5 - 6; 5; T 14—14,
e - 152 - 29 - 6; ~ 8, 8; 1415,
£ 156 - 29 - 6; T7; 7;  15—15.
g. 168 - 31 - 6, 7, T, 1414,
h. 174 - 83-. By 6; T, l4—14.
i 178 - 33 - 7, T, 6; 1515,

In examples from the coast of Greenland the num-
ber of fin-rays, according to Dr. Liitken, was as follows:
— 1D. 6 (5); 2 D.6—T7; 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;
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: along 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 dorsa'l, in most of the specimens, 5
from nape to 2nd dorsal 17 pairs (2

dorsal, or, in all, with 18 pairs, and one individual had 5
shields on one side and 6 on the other, or, in all, 17—18).
The groyp situated in front of the ventrals comprised
22—25 shields, some of which 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 5 pairs). :
Between the ventrals and the anal the number of
pairs is commonly 12 (one individual had 13, another only
10 pairs).
Lateral line distinctly obvious in its entire length.
The number of pores varied in the 9 individuals from 23
to 25; the first in the series were arranged comparatively
close, one at every shield almost, but, posterior to the
extremities of the pectorals the interspace is greater.



. Legemet er betydeligt slankere og mere langstrakt,
end hos A. cataphractus; den stgrste Bredde, der falder
over Nakken, indeholdes omtr. 8 Gange i Totallengden.

Af Skjegtraade har demne Art paa hver Side b; i
Mundvigerne sidde 2 i. Over-, og 2 i Underkjeven; den 5Ste
sidder langt fortil i Underkjeven. Den sidste er altid
klgvet, de gvrige ere enkelte.
indre Traad i OverkJaeven klgvet, et andet Individ.havde
. Underkjevens forreste Traad ikke dobbelt, men endog
5-klgvet).

Ligesom det er Tilfeldet med flere Cottoider, synes
ogsaa hos denne Art Kjgnnene at vaere ganske ulige repre-
- senterede i Antal. Af de 9 erholdte Individer var nemlig
blot det ene (¢) en Han, hvad-der strax fremgik af de
forlengede Ventraler. Medens de 2 Straaler, der danne
denne Finne, hos alle de gvrige vare af lige Leengde, og
saa korte, at Finnens -Lengde ikke synderlig oversteg en
Qjendiameter, havde hos dette ene Individ den ydre Straale,
der var betydeligt lengere, end de indre, en Laengde af
17mm  eller omtrent 2 Pjendiametre,

Farven var i det vasentlige ens hos alle.  Bundfar-

ven er gulgraa, og forsynet med 2—3 stgrre Tverpletter, .

der danne Antydmng til Baand, men idethele ikke ere
serdeles skarpt markerede. Det forreste af disse ligger
over Roden af Pectoralen, det andet (ofte utydeligt) over
* Slutningen af 1ste Dorsal, det 3die over Midten af 2den
Dorsal. Mellem disse findes mindre, utydeligt begreendsede
Petter og Skygninger. Finnerne ere. ud mod Spidsen
brunsorte; iser er dette Tilfeldet med Pectoralen og Cau-
“dalen. Undersiden af Legemet er uplettet graagul. Paa

- Hovedet gaar en temmelig bred, sort Streg fra Spidsen af .

Snuden gjennem Gjet, og fortswtter sig bagover paa Prae-
operculum.

. Levemaade og Fgde. ‘Den synes at vere en afgjort
Dybvandsart; de under Expeditionen erholdte Individer opto-
ges fra en Dybde, der laa mellem 123 og 260 Favne, medens et
Par Yngel-Individer fra Varangerfjorden (1874) erholdtes
fra det noget grundere Vand (50-—-120 Favne). Som oven-
for nwevnt, erholdtes et af Nordhavs-Expeditionens Indivi-
fra den iskolde Area, hvor V'lndets Temperatur var un-
der 0° C.

T Ventrikelen af et af Individerne fandtes Amphi-
poder, veesentlig Themisto libellula, Mandt, og enkelte Indi-
vider af Erythrops goésii, G. O. Sars.

Udbredelse. A. decagonus er allerede af Fabricius
omtalt fra Grenland i 1780 i hans Fauna Groenl. (under
Navn af A. cataphractus), og den er senere gjentagne Gange
nedsendt fra disse Landsdele til Muszet i Kjgbenhavn, Paa
samme Side af Atlanterhavet  gaar den idetmindste ned til
Newfoundland. K¥remdeles er den, ifglge Dr. Liitken, er-
holdt ved Island. - Ved Spitsbergen er den maaske ikke

(1 Individ havde ogsaa den.
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" than is the case with A. cataphractus;

The body is much more slender and elongate in form
) 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, at 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 lower jaw not doubly,
but quintuply cleft.

As is the case with several species of Cottoids,
the sexes appear to be veny unequally represented in
A. decagonus. with regard to number. Of the 9 individuals
obtained, one only (¢) 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

‘the exterior ray, which was considerably longer than the

tnner, had a length of 17mn

about equal to twice the
diameter of the eye. '

The colour 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. In 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 the caudal.
The under surface of a uniform greyish-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 specimens obtained on the Expedition
were brought up from a depth of 123—260 fathoms; three
individuals in the fry stage of growth, from the Varanger
Fjord (1874), were taken in shallower water (50—120
fathoms). 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.

In the stomach of one of the individuals examined
were divers Amphipods, chiefly Themisto libellula, Mandt,
and examples of Erythrops goésii, G. O. Sars.

Distribution. — A. decagonus was mentioned, as
occurrigg on the coast of Greenland, as far back as 1780,
by Fabricius, in bis Fauna Greenl. (the' name given it
being A. cataphractus), and since then specimens have been
repeatedly sent from those regions to the Zoological Museum
in Copenhagen. On the shores of North America its range
extends at least as far south as Newfoundland. According
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_ s@rdeles sjelden, idetmindste paa Dybderne udenfor denne
Qgruppe. Endelig er den fundet ved Finmarkens Kyster
-saavel gstenfor Nordeap (i Varangerfjorden), som i Vest-
Finmarken (Lyngen); den er i Norge hidtil ikke fundet
sgndenfor 70° N. B.

Fam. Cyélopteridae.

Gen. Eumicrotremus, Gill.
Proc. Ac. Nat. Sci. Philad. 1864, p. 190 (1864).

Legemet neesten kugleformigt, med kort Hale,
og bekleedt med store, comisk tilspidsede Bentuberk-
ler. .1ste Dorsal distinct, af Bygning som 2den
Dorsal; de evrige Finner, samt Sugeskiven, som hos
Gyeellespalten  scerdeles  liden, dens
Hgjde mindre, end Gjets Diameter, beliggende hojt
ovenfor Pectoralernes Feeste. Sidelinie tilstede. Flere
Reelker fine Teender i K;cevm ne.

Cyclopterus.

11. Eumicrotremus spinosus, (Mull) 1776.

Pl II, Fig. 13.

Cyclopterus spinosus, Miill. Prodr. Zool. Dan. p, IX (1776)

Eumzc'rohemus spinosus, Gill, Proc. Acad. Nat. SCI Philad. Sept. 1864,
p. 190 (1864).

Cyclopterus orbis, Ginith, Cat. Fish. Brit. Mus. vol. 3, p. 158 (1861).

Dingn. Hovedet . stort, indeholdes 9'/y—8 Gange i

Totallengden. 2 Par tubeformige Neesebor. Sugeskiven stor,

indeholdes lLidt over 4 Gange i Totallengden. Anus ligger
nermere Sugeskiven, end Analen.  Bentuberklerne have bredt
rundagtig Basis, ere tat chagrinerede, og danne 5—6 uregel-
massige Lengderekker; Trakten om Anus, samt Finnerne
ere nagne. Sidelinien hajtliggende, har omtrent 13 Porer.

Huleroden lav, indeholdes blot [y Gange ¢ Gjets Diameter.

Sterrelsen indtil 160mm

1D.6—7; 2 D. 10—12 (13); A. 10—12;. P. 93—25;
C. 10—11. Lin. lat. 13.

Looalit. fra Nordh.-Exped. ‘Spitsbergen.

Beliggenhed. ' S%:?ﬂ%lg%%’n.
Dybde. 129 Favne (236™).
. Temp. paa Bunden. — 1,2° C.

Bunden. Stenbund og Mudder.
19de August 1878,

1 Indiv.

Datum.

Antal Individer.

‘very rare,

-to 2s—3; 2 pairs of tubular nostrils;

to Dr. Liitken it has also been met with off the coast off
Iceland. On the coast of Spitzbergen' it is not, perhaps,
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 the Varanger Fjord) and in West Finmark. .
(Liyngen), but has not hitherto been met with fu1the1 south

“than 70° N.

Fam. Cyclopteridee.

Gen. Eumlcrotremus, Gill,
Proc. Ac. Nat. Sci. Philad. 1864, p. 190 (1864)

Body almost: globular, studded with large osse-
ous tubercles, cuneiform in shape and pointed. First
dorsal distinct, similar in structure to second dorsal;

ithe other fins and the ventral 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.

-Eumicrotremus spinosus, (Miill.) 1776.
PL I, fig. 13.

Cyclopterus spinosus, Miill. Prodr. Zool. Dan. p. IX (1776).

Eumicrotremus spinosus, Gill, Proc. Acad. Nat. Sci.’ Philad, Sept. 1864,
‘p. 190 (1864).

Cyclopterus orbis, Giinth. Cat. Fish. Brit. Mus. vol. 3, p. 168 (1861).

11.

Diagnosis. — Head large, length to total length as 1
ventral disk large,
its diameter slightly exceeding one-fourth of the extreme length

_ of the body, vent nearer the disk than the anal; the osseous

tubercles, disposed in 6—6 irregular longitudinal rows, are
closely granulated, and broad of the base; the region environing
the vent and the fins is smooth; lateral line, consisting of
about 13 pores, high wup the side; root of tail slender, its
height being two-thirds only of the dmmeter of the eye Length
reaching 160mm-

1 D 6—7; 2 D. 10—12 (13); A. 10—12; P. 23—25;

C. 10—11. Lin. lat. 13.

Locality (North Atl. Exped.): — Spitzbergen,
The Isfjord,

Egact Locality.

Spitzbergen.
Depth. 129 Fathoms (237m).
Temp. at Bottom, — 120 C.

Rock and Mud.
10th August 1878
1 Indiv.

Bottom.

Date.

Numb. of Specim.
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Bemeerkninger til Synonymien. Opfgrelsen af denne
Art under en swmregen Slegt synes tilstrakkeligt at kunne

begrundes ved Bygningen af Gjellespalten, der er reduceret’

til en trang Aabning hgjt over Pectoralernes Rod, samt
.ved den normalt byggede Iste Dorsal, der ikke er omhyllet
af den tykke Bekl®edning, der, som hos Slagten Cyclopterus,
bringer denne Finne til nwsten at forsvinde under Lege-
mets almindelige Omrids.
Overgang til Lipariderne, baade paa Grund af Gjzlespal-
tens Form og Stilling, og fordi Tenderne danne tydelige
Raxkker i Kjeverne.

Som en anden Art af samme Slegt har Dr. Giinther
i 1861 opstillet Cyclopterus orbis, beskreven efter et enkelt
*Individ med en Totallengde af 22 eng. Linier (omtr. 57™")
fra Beringshavet. Denne adskiller sig fra E. spinosus
hovedsagelig blot ved et ringere Antal Straaler i 2den
Dorsal og i -Analen, idet dette hos Dr. Giinthers Individ
(Cat. Fish. Brit. Mus. vol. 2 p. 158) var blot 9 i begge

de nwvnte Finner.:

Da, Universitets-Musaet i Christiania nylig har mod-

taget et velconserveret Exemplar af denne Form fra samme
Trakt (Kamtschatka), har jeg kunnét anstille en ngje Sam-
menligning mellem begge Former, og tror efter denne ikke
at kunne opfgre C. orbis som en fra E. spinosus distinct
“Art. Totallengden af dette sidste Exemplar var 70",
hvoraf Hovedets Lzngde var 227"; @jets Diameter 7"""
0g ungorde saaledes /s af Hovedlengden?. Interorbltal-
rummet var 13", Sugeskivens Lengdediameter 15™, Straa-
leantallet var falgende: 1 D. 7; 2 D. 10; A. 10; C. 11;
P. 24. ,

‘Da E. spinosus (ifslge Giinther) kan have 10 Straa-
ler i Analen, og 11 i 2den Dorsal, synes sikre Distinctions-
Characterer ikke at kunne hentes af dette Forhold, og da
beller ikke de gvrige Characterer kunne sees i nogen vie-
sentlig Grad at vere forskjellige fra E. spinosus, synes det
‘rettest at henfere C. orbis som synonym under denne Art,
der saaledes er den eneste hidtil kjendte i sin Slegt.

Allerede i 1776 blev Arten af O. F. Miller tildelt

sin forste forelgbige Diagnose efter et Individ, nedsendt
fra Grgnland gjennem Fabricius. I 1780 blev den udfor-
ligere beskreven af Fabricius selv i Fauna Groenland.
(No. 93,.p. 134), og senere i 1798 af samme Forf. i Na-
turhistorie-Selskabets Skrifter (4de B. 2 Afd. p. 77). Fuld-
stendig Beskrivelsé er endvidere givet i 1847 i Naturh.
Tidsskrift (2 Rekke, 2 B. p. 262) af Krgyer, som ligele-

- des 1 1891 har afbildet Arten i Gaimards Plancheverk

(Voyage etc. 1838—40, Poiss. pl. 4). Senest er den i
1861 af Dr. Giinther beskrevet i Catal. Fish. Brit, Mus.
(vol. 3, p. 1b7); samme Forf. har i 1877 i Proc. Zool.

! Near Dr. Giinther i sin Diagnose af E. spinosus anfgrer &jet som
udgjgrende '/, af Hovedets Lewngde, er dette ikke Tilfieldet hos

Nordhavs-Expeditionens Individ, hvis Hovedlengde er 25™m og Jjets .

‘Diameter 9™, saaledes, at den sidste udgjgr lidt over Y, af Hoved-
leengden.

Fumicrotremus danner en bestemt

p. 1.

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
Cyclopterus, well nigh conceals this fin beneath the contour of
the body. REumicrotremus, both from the form and position
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 Liparidide.

_ As a second species of the same genus, Dr. Giinther,
in 1861, etablished Cyclopterus orbis, describing it from
a single specimen, having a total length of 22 English
lines (about 57™m), taken in Bering's Straits. C. orbis 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 comparing the two forms, and
am of opinion that C.orbis can not be classed as a separate
species, distinct from E. spinosus. The total length of this
individual was 70™; length of head 22m™m; diameter of eye
7mm  or about one-third of the length of the head;!' inter-
orbital space 137; longitudinal diameter of ventral disk
157, The fin-ray formula was as follows: — 1 D. 7;
2D10A10011P24

E. spinosus, oan, according to Dr. Gunthel, 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. spinosus, C. orbissmay, 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, O. F. Miiller gave the first
preliminary diagnosis of the species, from a specimen sent
from Greenland by Fabricius. - In 1780 it was more fully
described by Fabricius himself, in his Fauna Greenland.
(No. 93, p. 134), and subsequently, in 1798, by the same
author (Naturhistorie-Selskabets Skrifter, 4 B. 2 Afd.
A full description also appeared in 1847,
by Kroyer (Naturh. Tidsskr, 2 Rwkke, 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. Gﬁnther, in 1861 (Catal.
Fish. Brit. Mus. vol. 3, p. 157); and in 1877 the same

! In Dr. Giinther's diagnosis of E. spinosus, the diameter of the eye
is stated to measure one-fourth of the length of the head; this
was mnot the case, however, in the individual obtained on the
North Atlantic Expedition, the length of the head having been 25mm,
and the diameter of the eye 9m», or a fraction more than a third.
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Yngelen.

Bemserkninger - til Beskrivelsen. Totallengden af
det under Expeditionen erholdte Individ var 79", hvoraf
Hovedets Lengde var 25mm,
tuberkler beklede Legemet.saa tmt, at deres Grundlinier
paa Siderne af det egentlige-Liegeme i Regelen bergre hin-
anden; paa Halen ere de alle mindre. Paa de 5 forste
Straaler af 1ste Dorsal sidder paa hveir Side hen mod
* Spidserne en liden, chagrineret Bentorn. Endvidere er Grun-
den af Pectoralerne paa Ydersiden bekledt paa samme
Maade, som Legemet og Hovedet.

Straaleantallet var: 1 D, 7; 2 D, 12; A. 12; P.23;

C. 10.

Tilstedeveerelsen af en Sidelinie- synes ikke at veere .

omtalt i noget af de ovenfor anfgrte Skrifter, og Kroyer
navner udtrykkelig, at den mangler. En Sidelinie er ikke-
destomindre tilstede, og Porerne ere overalt tydelige, - om
end ikke swrdeles store!. Den udspringer-ved Gjellespal-
tens gvre Ende, er i Begyndelsen temmelig hgjtliggende,
men bgjer under 2den Dorsal skraat nedad mod Legemets
Midtlinie, som den naar i omtrent !/y Hovedlengdes Af-
stand fra Haleroden, og Igber herfra ret ud mod Caudalen.
Antallet af. Porer er paa den ene Side 13, paa den
anden 14, .

Udbredelse. 1 Modswtning til Cyclopterus lumpus
synes denne at vare en Dybvandsart, der blot forekommer
paa 60—200 Favnes Dyb (eller derover). Den hgrer til
de Arter Fiske, som ere fundne lengst mod Nord. Fra
Grenland, hvor den er talrig, er den, som ovenfor nevnt,
allerede kjendt fra forrige Aarhundrede gjennem Miiller
og Fabricius, og :
pol-Expedition paa flere Punkter af Vest-Grgnland op til
mellem 79 og 80° N. B. Fremdeles er den, ifglge Faber,
funden ved Island (Fische Isl. p. 54, 1829); ved Spitsber-
gen er den ligeledes, som det synes, hyppig, og er her
funden af Kroyer allerede i 1838, og senere af alle de
efterfglgende Expeditioner i disse Farvande. Den er hidtil

ikke fundet ved det europmiske Continent, men forekommer

sandsynligvis -ogsaa her ‘paa passende Dybder  af Ishavet.
Da, som ovenfor nmvnt, Cyclopterus orbis fra Beringshavet
neppe kan opfattes som en fra Eumicrotremus spinosus skilt
Art, er den saaledes i sin Udbredelse maaske circum-
poleer, '

! Sandéynligvis er den oftest utydelig hos Individer, der have ligget
leenge i Spiritus, men vil i Regelen atter vise sig, om.Individet op-
blgdes en Tid i Vand,

Den norske Nordhavsexpedition. Collett: Fiske.

294) givet i Treesnit Afbildninger af

De conisk tilspidsede Ben- . |

fandtes sidst i 1875 af den engelske Nord-
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author figured the fry of the species on wood. (Proc.
Zool. Soc. of London, p. 294).

Descriptive Observations. — The total length of
the individual taken on the Expedition was 79™; length
of head 25", The cuneiform osseous tubercles are so
closely disposed over the body that their basal lines, in
the lateral region, are as a rule contiguous; on the tail,
these tubercles are all considerably smaller. The 5 first
rays in the first dorsal are furnished on either side towards
the point with a small granulated spine. Moreover, the
base of the pectorals, exteriorly; is invested with .a teg-
ument similar to that covering the head and the body.

Number of fin-rays: — 1 D. 7; 2 D. 12; A. 12;
P. 23 C. 10,

The occurrence of a lateral line does not appear to
have been observed by any of the naturalists whose works
are cited above; nay, Kroyer emphatically declares it to
be wanting. A lateral line nevertheless there'is, and the
pores, though not particularly large, are distinctly percep-
tible.! It commences at the upper extremity of the branch-

ial opening, extending from thence nearly straight till

a little below the 2nd dorsal, where it suddenly bends down-
wards, striking off obliquely to the mesial line, which it meets
at a point distant about half the length of the head from
the origin of the tail, and. then passing straight to the

- caudal. Number of pores 13—14.

Distribution. — Unlike Cyclopterus lumpus, this
would appear to be a deep-sea species, occurring at a
depth of from 60 to 200. fathoms (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 Miller and Fabricius, having
been’ latest met with on the English North Pole Expedition,
1875, .in divers localities on the western shores of Green-
land, as far north as 79° and 80° According to Faber,
(Fische Isl. p. 54, 1829) it inbabits the coast of Iceland;
off Spitzbergen it is likewise said to be numerous, having
been observed in those regions by Kroyer, in 1838, and
since then on all subsequent Arctic Expeditions. Up to
the present time it has not been met with off the con-
tinent of Europe, but occurs probably here too at the
right depth. Cyclopterus orbis, from Bering's Straits, being,
as before observed, hardly entitled to rank as a species

. distinet from &. spiosws, it is perhaps circumpolar in its

range.

! Probably it is more or less obliterated in specimens preserved
for any length of time in spirits, but will again become obvious if
the skin be sufficiently moistened with -water.

-
{



Fam. Liparididae.

Gren. Liparis, Cuv.
Régne Anim. éd. I, tom. 2, p. 227 (1817),

12.

Cyclopterus liparis, Lin. Syst. Nat. ed. 12, tom. 1, p. 414 (17606).

Cyclopterus lincatus, Lepech. Nov. Comm, Acad. Petr. tom. 18, p. 522
(1774).

? Cyclopterus musculus, Liacép. Hist. Poiss. tom. 4, p. 685 (1798).

Liparis vulgaris, Flem. Hist. Brit. Anim., p. 190 (182R). -

Liparis.barbatus, Ekstr. Kgl. Vet. Akad. Handl. 1832, p. 168 (1832).

Liparis lincata, Kr. Naturh, Tidsskr. 2, Rekke, 2. B., p. 284, 1846--49
(1847).

Liparis stellatus, Malm, Férh, Skand. Naturf. 9de 1\Iot<, 1863, p. 412
(1863).

? Liparis grctica, Gill, Proc. Ac. Nat. Sci. Philad. 1864,

Liparis lineatus, (Lepech.) 1774,

p. 191 (1864).

Diagn. Hovedet mipdre, end Legemets “storste Hajde,
og indeholdes 4 Gange ¢ Totall. Ojnene smaa, indehol-
des 5 Gange i Hovedets Lengde. Analen bedwkker s (hos
Ungerne. '[5) af Coudalens Rod; Dorsalen maar til (hos Un-
gerne lidt udover) samme.
meter. Underkjeven kortere, end Overkjeven. Sugesiiven
stor, wdgjer *[s (hos Ungerne '[;) af Totall., eller Halvdelen
af . Hovedets Leengde. Pectoralen med en dyb Indskjering,
og de nmedre Straaler atter forlengede. Caudalen tvert af-
rundet, indeholdes 8 .(hos Ungerne7) Gange ¢ Totall. Anus
beliggende madt mellem Sugeskiven og Analen. Farven va-
rierende; ensfarvet, plettet eller stribet. Lwngden indtil 130mm
(og dermer)

M. B. 7. D.832—42; A. 26—38; P.32—42; C. 10—11"

TLocalit. fra Nordh. Exped. Spitsbergen.

— Stat. 366.
. Norskgerne Magdalenebay
Beliggenhed. Nord-Spitsberéen. Nord-Spitsberge,n,
Dybde. Ubetydélig. F,O(()El‘?:;ne
Temp. paa Bunden, — — 1,00 C.

‘Bunden, — Morkegraat Ler.
Datum, 1hde Aug. 1878. 17de Aug. 1878.
Antal Indiv. 3 Indiv,

1 Indiv.

~ Bemserkninger til Beskrivelsen. De 3 farst er-
holdfe Individer tilhgre den Farve-Varietet, som jeg i en
tidligere Afhandling? har benmvnt var. 7, arcticus, og som
sandsynligvis gaar ind under den af Gill i Proc. Acad. Nat.
Sci. Philad. 1864 opstillede L. arctica. Denne Farve-

! Pstersgen: D. 32—35; A. 28 (Malmgr.).
Norge: D. 34—38; A. 28-—31 (C.).
Spitsbergen: D. 36—40; A. 29—34 (Malmgr.).
Spitsbergen: D. 38—42; A. 31—38 (Nordh.-Exped.).
Grgnland: D. 41—43; A. 33—37 (Malmgr., Gill).

? Forh. Vid. Selsk. Chra. 18749, No. 1, p. 44,

- Snuden lengere, end Djets Dia-
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- 1864).

Fam. Liparididee.

Gen. Liparis, Cuv.
Régne Anim. éd. 1. tom. 2, p. 227 (1817,

12. . Liparis lineatus, (Liepech.) 1774.

Cyclopterus liparis, Lin, Syst. Nat., ed. 12, tom. 1, p. 414 (1766).

Cyclopterus lineatus, Lepech. Nov. Comm Acad. Petr., tom. 18, p. b22
(1774).

? Oyclopterus musculus, Laccp. ‘Hist. Poiss. tom 4, p. 685 (1798).

Liparis vulgaris, Flem. Hist. Brit. Anim. p. 190 (1828).

Liparis barbatus, Ekstr. Kgl. Vet. Akad. Handl. 1832, p. 168 (1832).

Liparis lineata, Kr. Naturh. Tidsskr. 2 Riekke, 2. B. p. 284, 1846—40
L (1847).

Liparis stellatus, Malm, Forh., Skand. Naturf. 9 Mote, 1863,

_ (1863).

? Liparis arctica, Gill, Proe. A(, Nat. Sci. Philad. 1864, p. 191 (1864).

p. 412

Diagnosis. — Le@th of head less than depth of body,
and equal to one-fourth of total length; eyes small, diameter
one-fifth of the length of the head,; anal covering one-fourth
(tn young examples one-third) of the base of the caudal; dorsal
extending back to this point (in young examples a little beyond
it); length of snout greater than diameter of eye; lower
jaw shorter than wpper; wventral-disk large, equalling one-
eighth (in young - examples one-seventh) of total length, or
half the length of the head; pectorals with a deep incision,
lower rays elongate; caudal slightly convex, length to total
length as 1 to 8 (in young examples as 1 to 7); vent placed
midway between ventral-disk and anal. Colowr varying; wuni-
Jorm, spotted, or striped. Length reaching 130mm
M. B. 7; D. 32—42; A. 26—38; P.32—42; C. 10—11*

Locality (North Atl. Exped.): — Spitzbergen.

Stat. 366,

* Norsk Qer,
North ‘Spitzbergen.

Magdalene Bay,

Ezact Locality. North Spitzbergen.

H0 Fathoms
(91 m).

— 1.0° C.

Depth. Trifling.

Temp. at Bottom.

Botton, — Dark-grey Clay.
Date. 1Hth Aug. 1878 17th Aug. 1878,
Numbd. of Specim. 3 Indiv. I Indiv.

Descriptive Observations. — The three first of these
individuals belong to the variety which I designated in a
former paper,?® var. ¢, arcticus, and which probably is com-
prised in Gill's L. arctica (Proc. Acad. Nat. Sci. Philad.
This variety, more numerous it would appear off

! The Baltic: D. 32—35; A. 28 (Malmgr.).
Norway: D. 34—38; A. 28—31 (C.).
Spitzbergen: D. 36—40; A, 29—34 (Malmgr.).
Spitzbergen: D. 38—42; A. 31—38 (North Atl. Exped..
Greenland: D. 41—43; A, 33—37 (Malmgr., Gill).

? Forh. Vid. Selsk. Cln'a. 1879, No. 1, p, 44.



varietet, der synes at vere den paa Spitshergen, eller idet-
-hele i det rent arctiske Gebet hyppigst optredende Form
af Arten, er nwsten ensfarvet uden stgrre Pletter eller
Striber. Bundfarven, som er graagul, er nasten skjult af
yderst fine, twtstilléde, brune Punkter; hos de yngre ere
disse iseer udbredte over Finnerné og paa Legemets Sider,
som derved erholde en brunlig Afskygning, ligesom hist og

her, saaledes som paa Bugen, Bundfarven kan optrede
uplettet
'Disse Individers Maal og Straaleantal var folgende:
Totallengde.  Hovedets Lengde, . D, A,
a. 45" - 12mm 41; 34.
b. 49 . 135 - 38; 31.
c. 104 - 24 - 40; 32.

Det 4de Individ, der er det stgrste, og noget defect,
idet Huden tildels er afrevet, ligesom Caudalen mangler,
har jeg i min forelgbige Oversigt! troet at burde henfare

under L. tunicatus, Reinh., vesentliz paa Grund af et .

stgrre Straaleantal i Analen og Pectoralen, samt den sidst-
naevnte Finnes betydelige Langde, idet Spidsen naar lidt
forbi Begyndelsen af Amnalen.  Sandsynligvis udgjer det
dog blot et stort Individ af L. lineatus, og gaar blandt de
1 den ovenfor anfgrte Afhandling nevnte Varieteter nmrmest
ind under war. ¢, subfuscus. Af denne Varietet har Uni-
versitets-Museet allerede flere mindre Exemplarer fra Var-
angerfjorden i Norge.

Dette sidstnaevnte Individ, der var en Hun med et
overordentlig stort Antal fine Rogn i Ovarierne, havde fgl-
gende Maal: Totall. 122m (omtr.); Hovedets Leengde
33mm,  Straaleantallet var: D, 42. A4, 38, P. 39—42,

Bundfarven, der er lyst graagul, er omtrent ligesaa
steerkt fremtreedende, som de smaa uregelmassige Pletter
(under en Orbitaldiameters Stgrrelse), der er jevnt fordelte
over den. Hist og her ere Pletterne lidt sammenhengende,
uden dog at danne Linier; de horizontale Finner ere der-
imod stribede paa tvers. Huden er overordentlig lgst ved-
hengende, skjont Individet var vel conserveret,

Paa Gjellerne af dette Individ snyltede et Exemplar
af en stor Lerneide (sandsynligvis Haemobaphes cyclop-
terina, Fabr.).

Fode. Ventrikelen af det ene Individ fandtes fyldt
med smaa Crustaceer, nemlig en Caprella septemtrionalis,
Kr., samt flere Individer af Protomedeia fasciata, Kr.; den
sidste Amphipode fandtes ligeledes hos et af de unge Indi-
vider, T Ventrikelen af det storste Individ fandtes Dele
af en stgrre Annelide, Pectinaria awricoma, (Mill.).

—_—_—

! Forh, Vid. Selsk. Chra. 1878, No. 14, p. 30.

example of a Lernean parasite

Spitzbergen and throughout the Arctic regions generally
than any other form-of the 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 com-
paratively young individuals these.minute spots are dis-
persed in particular over. the fins and along the lateral
region of the body, which they blur with a brownish tinge;
and here and there, too, as on the abdominal surface.

- the ground-colour occurs uniformly spotless.

Principal dimensions, and number of fin-rays: —

Total Length, Length of. Head. D. A,
a. 45 mm 12 mm 41 ’ 34'
b. 49 - 13.5 - 38;  31.
c. - 104 -- 24 - 40; 32.

The fourth specimen jis much the largest, but some-
what mutilated, portions -of the skin having been torn off;

the caudal, too, i$ wanting; in my preliminary report!
‘I have veferred it to L. tunicatus, Reinh., chiefly
by vreason of the greater number of fin-rays in the

and from the very considerable
length of the latter fin, the points of which extend a
short distance past the origin of the anal. Probably, how-
ever, this specimen was merely a large-sized individual of
L. Uneatus, and should in that case rank under wvar. c,
subfuscits, mentioned in the paper cited above. Of this
variety the University Museum is already in possession of
several smaller specimens from the Varanger Fjord. '

This, the last of the individuals, a female, having
in the ovaries large quantities of minute ova, measured
as follows: — Total length 1227 (about); length of
head 33™; number of finrays: — D. 42; 4. 38; P.
39—42, )

The ground-colour, a uniform light greyish-yellow,
and the small irvegularly disposed spots (somewhat less in
diameter than the length of the orbit) cover about an equal
extent of surface. In places,” the spots exhibit a tendency
to approximate, without however forming lines; the
horizontal fins, on the other hand, are distinctly m‘uked
with transverse stripes. The skin is remarkably lax, not-
withstanding the individual was in all 1espects aw ell-ple-
served specimen,

On the gills of this

anal and the pectorals,

individual occurred a large-
(possibly Hemobaphes
cyclopterina, Fabr.). '

Food. — The stomach of this one specimen was
found distended with small crustaceans, viz. a Caprella
septemtrionaglis, Kr.,, and divers examples of . Protomedeia
Sasciata, Kr.; the latter Amphipod was likewise detected in
the ventricle of one of the: young specimens, The stomach
of the largest individual contained fragments of a large
Annelid, Pectinaria auricoma, (Mill).

! Forh. Vid." Selsk. Chra. 1878, No. 14, p. 30.
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Udbredelse. Da Artsbegraendsningen hos  denne
*Sleegt endnu i flere Henseender er usikker, kan Udbredel-
sen af L. lineatus endnu ikke med Ngjagtighed opgives.
Flere Omstendigheder tyde dog paa, at den har en for-
holdsvis vid Udbredelse; foruden at den under en Mang-
foldighed af Farvevaricteter forekommer fra @stersgen og
England af, og langs den svensk-danske og hele den norske
Kyst op til Spitshergen, hvor den endnu under 80° N. B.
naar en frodig Udvikling, foreckommer den desuden ved Is-
land, Grgnland, oz Nordamericas Kyster ned til New
" England-Staterne, idet den er funden, ifslge Goode & Bean,
i Massachusetts Bay., Mod st gaar den idetmindste ind
i det hvide Hav (hvorfra den beskreves af Lepechin alle-
rede i 1774).

13. Liparis bathybii, Coll. 1878, (n. sp.)
Pl II, Fig. 14.

Liparis (Paraliparis) bathybii, Coll. Forh. Vid. Selsk Chra. 1378, No.

14, p. 32 (1878). o

Diagn. Hovedet kort og rundt; dets Lengde lig Le-
gemets storste Hajde, og indeholdes 5'|; Gange i Totall. Djet
(Orbita) stort; dets Leengdediameter -indeholdes 3'[, Gange ¢
Hovedets Leengde, og omtrent 13[s Gange i Interorbitalrummets
Bredde.  Dorsalen og Analen bedakke 23 af Caudalen.
Snuden kort, ubetydeligt lengere, end Orbita. Pectoralens

ovre og medre Parti adskilte ved et Mellemrum, der er-.

opfyldt of 3—4 rudimentere Straaler. (Ojnene, Sugeskiven,
og Beliggenheden af Anus ubekjendt). Farven sandsyn-
ligvis overalt brunsort. Sterrelsen hos det undersogte Individ
(en Hum) 208mm

M. B.7. D.59; A 51, P. 1334)3; C. 8.

'Localit. fra Nordh. Exped. Havet vestenfor Beeren
Eiland.

Distribution. — The specific limits of this genus
being as yet in many respects undetermined, the exact,
range of Liparis lineatus cannot be given. Divers circum-
stances lead us however to infer that the species is widely
distributed; besides occurring — with regard to colour in
numerous varieties — in the Baltic, on the shores of
Great Britain, and on the Swediéh, Danish, and Nor- .
wegian coasts, as far north as Spitzbergen,, where, in
lat. 80° N. it attains a high dezree of development,
the species likewise inhabits: the shores of Iceland and

"Greenland, its range extending from thence along the North

American coast, as far south as New England, having been
observed in Massachusetts Bay. L. lineatus has been met
with as far east as the White Sea, the first to describe
it as occurring there having been Lepechin, in 1774,

1. Liparis bathybii, Coll. 1878, (u. sp.)
' PL II, fig. 14.

Liparis (Paraliparis) bathybii, Coll. Forh. Vid. .Selsk. Chra. 1878, No.
14, p. 32 (1878).

Diagnosis. — Head short and globular; equal in
length to the depth of the body, and is to total length as 1
to '5‘/._{; eyes (orbite) large, their longitudinal diameter being
to the length of the head as 1 to 3., and towidth of inter-
orbital space about as 1 to 1%fs; the dorsal and anal
JSins covering two-thirds of the caudal, snout short, but
slightly exceeding the diameter of the orbit; the wupper and

V. lower divisions of the pectorals are separated by a space fur-

nished with 3—4 rudimentary rays (concerning the eyes,
the ventral disk, and the position of the vent nothing is known).
Colour brownish-black.  Length of body in the specimen

 examined (female) 208mm-

M. B. 7; D. 59; A. 51; P. 13)3(4)/3; C. 8.

Locality (Worth Atl. Exped.): — The open sea,
west of Beeren Eiland.

Stat. 312,

Stat, 312,

Beliggenked, - 168 Kilom, V, Beeren Eiland.

Ezxact Locality.. 108 Kil. W, of Beeren Eiland.

- Dybde. 658 Favne (1203m),

Depth, 6hH8 Fathoms (1203m),

Temp, paa Bunden. — 1,20 C.

Temp, at Bottom. — 1.2°C,

Bunden,

Datum. 22de Juli 1878,

Bottom, Brown and Green Clay.

22th July 1878,

Date.

Antal Individer. 1 Indiv. ~

Bemeerkninger til Synonymien. Det erholdte Indi-
vid fandtes ved Trawlnettets Undersggelse i en smrdeles
medtagen Tilstand indeklemt mellem Stene og Ler, saaledes,
at det kun med den storste Vanskelighed lod 'sig lgsne.
Hudern, der sandsynligvis har siddet ganske lgst, var nasten
.overalt frareven, eller hangte i lgse Fryndser; dette har i

Numb, of Specim.

1 Indiv.

Observations on the Synonymy. — The specimen
obtained was brought up with the trawlnet in a very
mutilated condition, being jammed in between stones and
clay, in such a manner that the greatest difficulty was
experienced in extricating it. The skin, which in all pro-
bability was very lax, had been torn off over the whole
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flere Henseender varet uheldigt, fornemmelig fordi Pecto- !

ralerne ere af en swregen Bygning, som det havde varet af
serdeles Interesse at komme til fuld Klarhed aqm. Frem-
deles. manglede hele Sugeskiven, medens dog dens Plads
sandsynligvis endnu kan sees; og da Bugen paa Siderne
og nmrmest Analen var opreven, kan- heller ikke Beliggen-
heden af Anus med Sikkerhed angives.  Endelig. vare @j-
nene udfaldne ; derimod vare saagodtsom alle Finnestraaler
bibeholdte, ligesom Legemet igvrigt paa intet Sted var af-
brudt eller defect. Den efterfglgende Beskrivelse tiltrenger
derfor i hgj Grad at suppleres, ihvorvel den maaske i det
viesentlige vil vise sig at vare correct. '

Endskjent sadledes Individet mangler et af de for
Familien veesentligste Organer, nemlig Sugeskiven, kan det

dog pan Grund af Legemets almindelige Bygning ikke be-

tvivles, at .det tilhgrer Liparidernes Familie, medens det
ikke er klart, hvilken af de hidtil beskrevne Arter det
kommer nwermest.

Til Underslegten -Careproctus, Kr., kan forhaanden-
varende Art ikke vel henregnes, uagtet den har det hos denne
optraedende betydelige Antal Straaler i Dorsalen. og Ana-
len, samt det relativt lille Hoved.  Hos Careproctus reinhardi
ere de mellemste Pectoralstraaler vistnok korte, men dog
fuldstendig normalt udviklede; Legemet aftager hos denne
Art hurtigt i Hgjde bag Nakken, og ender i en lang og
smal Hale. Hos L. bathybii ere de nederste Pectoral-
straaler nwsten af samme Leingde, som de gvre, men ad-
skilte fra disse ved et Mellemrum, der er opfyldt af nogle
faa og ganske rudimentmre Straaler. Leégemshgjden er
fremdeles den samme omtrent fra Nakken indtil Analens
Begyndelse, og senere ligeledes forholdsvis hgj lige til hen-
imod Halespidsen, der aftynder jevnt og hurtigt. Endelig
findes intet Spor af, at,Aanaabningen har siddet 1 kort
Afstand fra Sugeskiven, idet Partiet bagenfor det Punkt,
hvor denne sidste har siddet, er uskadt indtil henimod
Analen; Analaabningen maa saaledes have ligget forholds-
vis langt tilbage, maaske neesten henimod Analens Begyn-
delse. :

Det er on Selviglge, at Charactererne for, den nye Art
ikke med det forhaandenvierende Materiale lade sig tilfreds-
stillende udvikle. Dog synes ‘Pectoralernes Bygning at
veere saa vaesentlig afvigende fra, hvad der finder Sted hos
‘de gvrige kjendte Liparider, at Oprettelsen af en ny Under-
slegt vistnok alene af Hensynet hertil kunde forsvares; hertil
komme andre mindre veesentlige Afvigelser, ligesom det er
sandsynligt, at disse yderligere ville forgges med et fuld-
stendigere Materiale. For det Tilfwlde, at et nyt Slegts-
navn - skulde blive ngdvendigt, har jeg allerode i den
forelghige Oversigt over Expeditionens Fiske .(1878) som et
saadant foreslaaet Navnet Paraliparis,

" exhibit any other traces of mutilation.
-seription, therefore, stands greatly inneed of supplementary

surface almost, or depended in loose strips. This proved
in several respects most unfortunate, chiefly, however, owing
to the peculiar structure of the pectoral fins, which it
would have been of considerable interest to have deter-
mined. - The ventral disk. too, was wanting, but the spot
where it occurs could, I think, be detected; and the
abdomen having been crushed, the position of the vent can-
not be given,  Both the eyes, too, were gone, whereas the
fin-rays were nearly all perfect; nor did the body proper
The following de-

revision, though, perhaps, in all essential particulars, it will
be found correct. . ) ,
One of the organs characteristic of the family, viz.
the ventral disk, is indeed wanting in the specimen acquired,
yet from the general structure of the body there can be
little doubt that it belongs to the family Leparidide,
whereas it is by no means clear to which of the species
as yet described it presents the: closest resemblince.
Under the sub-genus Careproctus, Kr., the species in
question cannot be classed, notwithstanding it is charac-
terised, in common. with the species of the former, by a
large number. of rays in the dorsal and anal fins, and a
head proportionately small. In Careproctus reinhardi, the inter-
mediate rays in the pectorals, though short, exhibit a devel-
opment in every respect normal; in this genus, too, the body
posterior to the nape 'decreases rapidly in height, termin-
ating in a long and narrow tail.. L. bathybii has the low-

est of the pectoral rays nearly: equal in length with the

uppermost, but separated from the latter by a space on
which are disposed a few.rays, quite rudimentary. More-
over, the depth of the body is very nearly the same from
the nuchal region to the commencement of the anal, the
posterior portion likewise being proportionately deep almost

. to the tip of the tail, which rapidly becomes ‘slender and

tenuous. Fimally, there was no trace of the vent having
been in close proximity to the ventral disk, the vegion
posterior to the point where the latter was .situated having
been wholly uninjured to within a short distance from the

anal fin; hence the vent must lie comparatively far behind,

perhaps in close proximity to the anal.
/From a specimen in so mutilated a condition, it is
obvious that the characters of the new species cannot all

-of them be accurately determined. Meanwhile, the struc-

ture of the pectoral fins is to that extent divergent from
that distinguishing the other known forms of the family
of Suckers, that, for this reason alone, the introduction of
a new sub-genus may be defended; other less important

“deviations also occur, the number of which will doubtless
- be found to increase with further examination of perfect

examples. ' To meet the case of a mew generic designation
becoming needful, I took occasion, in my preliminary report
(1878), to suggest the name Paralipgris.



Udma,almger.
Totallen gde. . . 208 ™
Lengde til Enden af bldSt(, Haleh\n\el . 189 -
Sterste Hgjde ved Begyndelsen af Dorsalen 37 -
Hgjde ved Begyndelsen af Analen . 33 -
Hovedets Lengde . ' 37 -
Hovedets stgrste Hgjde . 30 -
Hovedets Tykkelse over Ixmdeme 24 -
Overkjevens- Liengde 17 -
Mellemkjwevens Langde . 13 -
Snudens Leangde . . 10 -
Lengdediameter af Orbita . 11 -
Hovedets postorbitale Del . 17 -
Tnterorbitalrummets Bredde 17 -
Snudespidsen til Begyndelsen af Dorsalen 42 -
Snudespidsen til Begyndelsen af Analen . 70 -
Analen til Halespidsen . 138 -
Leangste Straale 1 Dorsalen 22 -
Lieengste Straale i Analen . 22 -
Pectoralstraalernes stgrste Leaengde . 27 -
Caudalens Loengde ' 19 -
Halerodens Hgjde -2 -

Beskrivelse. Legemsbygning. Legemet er temmelig
langstrakt, med kort og rundt Hoved, og swrdeles. bred
Pande; dets Hgjde er storst over Nakken, hvor denne er
lig Hovedlengden. = Bagenfor Nakken vedbliver Hgjden
omtrent uforandret, indtil over Begyndelsen af Analen;
senere aftager den, iseer i Halepartiets ydre Dele, succes-
~ sive til Halespidsen.

Hovedet indeholdes ‘i Totalleengden 5!/, Ga,n"e Fra
Nakken af er Hovedets Profillinie sterkt bgjet, og skraaner
jevnt nedad indtil foran @jnene; herfra gaar Profillinien
stejlt ned indtil Mundspalten.

. I Totalliengden indeholdes:
Legemets Hgjde, samt Hovedets Leengde . . . . 3,54
Snudespidsens Afstand fra Dorsalen . 4,88,
Snudespidsens Afstand fra Analen . 2,92.
Gjellelaagene ere uvmbnede; Bagranden af Pmeopel-
culum ender i en flad Spidse, der imidlertid neppe har
veeret synlig over Huden. Operculum er yderst lidet, og
bestaar (efterat Huden er fersvundet) vesentlig af et kort,
noget opadbgjet og krummet Benparti, der er sammensat
af 3 smale Benstraaler. :
Gjeellespalten er behggendc. som hos de gvrige Llpa-
rider, hgjt oppe mod Nakken ovenfor Pectoralerne, og har
et Tversnit, der er mindre, end en halv Orbitaldiameter.
Gjellehindens Straaler ere 6, der med sine gvre Spidser
naa op til Gjellelaagets nedre Rand. De ere forholdsvis
lange og krumme, mod Spidsen sxrdeles tynde, og ende hel
med en nwmsten umwmrkelig Fortykkelse. -
Blot det ene Par Nasebor kan' hos det mutilerede
Individ med Sikkerhed paavises. Dette er beliggende neer
“ved Jjets Rand, i omtrent en halv Qjendiameters Afstand
fra Mellekaae\ en.

-rather elongate; head short and globular;

less than half the length of the orbit,

Measurements.
Total . length . . 208 mm
Length to .termination of last caudal veltebxa . 189 -~
Greatest height at commencement of dorsal. 37 -
Height at commencement of anal 33 -
Length of head . 37 -
Greatest depth of head . .o 30 -
Thickness of head across the cheeks . 24 -
Length of upper jaw 17 -
Length of intermaxillary . . 13 -
Length of snout . 10 -
Longitudinal diameter of 01b1t ‘ ... 11 -
Postorbital region of head. I
Interorbital space ’ ; . 17 -
From tip of snout to commencement of d01sa,1. 42 -
From tip of snout to commencement of anal 70 -
From anal to tip of tail 138 -
Longest ray in dorsal 22 -
. Longest ray in anal . 22 -
Greatest length of pectoral rays. 27 -
Length of caudal . T £
Depth of tail at base . . . . . . . . . . 2 -

Structure of the Body. — Body
front remark-
ably wide; extreme depth at nape, where it is equal
to the length of the head; posterior to the nape, the depth
continues the same till a little above the anal, from thence
steadily diminishing, more especially in the exterior caudal
region, to the tip of the tail. .

Length of head to total length as 1 to d!'/s; from
the nuchal region the marginal line of the head extends
in a sharp curve, bending gradually downwards till a little
in front of the eyes, and from thence striking off abruptly
to the cleft of the mouth.

The total length contains —

General Description.

Depth of body and length of head 5.54
Distauqe of snout from dorsal . 4.88
Distance of snout from anal. 2.92

No arming on gill-covers; posterior margin of preoper-
culum terminating in a flat point, which, however, could
hardly have been observable above the skin; operculum
exceedingly small, consisting (the skin being entirely gone)
chiefly of a curved bony part, composed of three narrow
0Sseous rays.

The gill-opening, as in the other buckers placed
high up towards the nape, its transverse dmme_tel being
Brancheostegous
rays 6, the uppermost points extending to the inferior
margin of the gill-cover; these rays are comparatively long
and curved, towards the points exceedingly slender, ter-
minating with a scarcely perceptible inspissation.

One pair of nostrils only could be accurately. deter-
mined in this mutilated specimen; their position is near
the margin of the eye, and distant about half the diameter
of the orbit from the intermaxillary.



‘Pseudobranchier ere ikke tilstede. Gjwllernes Antal
er det normale 8!/,, Det linieformige Infraorbitalben er
normalt udviklet, :

Orbitae ere forholdsvis store, -med Hgjdediameteren

_ ubetydeligt korteré, end Leengden; den sidste indcholdes i
Hovedlengden nasten 3!/, Gange. Interorbitalrummet er
fladt eller svagt convext, og nwmsten lig Hovedets halve
Lengde. (Jjnenc ere, som ovenfor nwvnt, hos det under-
sggte Individ udfaldne).

Tenderne ere tilstede i Mellemkjeverne og i Under-
kjeven. De ere yderst fine, og ordnede i regelmmssige,
skraatlgbende Tverrzkker; fortil i Underkjeven findes om-
trent 10 Twender i hver saadan Rakke. - ‘

Skulderbeltet ender oventil i en temmelig spids Torn,

_der ‘maaske .hos det uskadte Individ har vist sig som en
lav Knude over Nakken. Det til den indre Rand af Cora-
coidbenet fastede ribbenformede Benstykke (Atlas’s Hewema-
pophyse-Del) cr efter sin hele Leengde smalt, ‘seerdeles langt
og spidst, og strekker sig lige ned mod Bugranden, uden
dog at danne nogen lukket Bue med det tilsvarende paa
den anden Side. '

Anus’s Beliggenhed kan, som tidligere neevnt, ikke med
fuld Sikkerhed angives, da Individet er skadet i Bugen.
Dog er det 'san.dsynligt, at det har ligget temmelig ner
Analen, idet et forholdsvis langt Parti bagenfor (den mang-
lende) Sugeskive er helt, og uden at vise Spor af Anal-
aabning. '

Sugeskiven er, som’ ovenfor nwmvnt, afreven. Dog
antydes dens Beliggenhed ved et Hul paa Bugen noget
bagenfor de nedre Pectoralstraaler. Skiven har ikke vweret
serdeles langt fremrykket (saaledes som hos Slegten Care-

" proctus ), men den nwvnte Aabning er forholdsvis liden, og
Synes at antyde, at det samme har veeret Tilfwldet med
Sugeskiven. :

Finnerne. Dorsalen begynder lige bagenfor Nakken;

dens. Afstand fra Snudespidsen indeholdes nasten 5 Gange
1 Totall. De forreste Straaler ere ufuldkomne Pigstraaler,

og swmrdeles korte og svage, samt have Ansats til at vere -

dobbelte nedtil. Omtrent fra den 7de Straale af er.e‘ de
alle klgvede til Grunden, eller fuldkommen dobbelte, samt
tydeligt articulerede efter hele sin Langde; midt paa Ryg-
gen er Mellemrummet mellem hver Straales Halvdele saa
distinet, at de nmsten synes at veoere stillede parvis. Den
stgrste Hgjde har Finnen paa Midten af Halepartiet, hvor
Straalerne have en Leengde, der er lig Hovedets Liwngde
indtil Qjets Bagrand; dog har sandsynligvis aldrig Finnen
kunnet have sig til denne Hgjde. Bagtil aftage Straalerne
kun ubetydeligt i Hgjde, og de ere ved Haleroden efter
‘hele sin Lmngde tilvoxede Caudalen, samt ere her tettere
“stillede, end lmngere fortil. Straalernes Antal er 59, et
Tal der ikke er naaet hos nogen hidtil ngjagtigt undersggt
Art af Liparidernes Familie. - -

Analén, der teller 51 Straaler, er i Bygning temme-
lig overensstemmende ‘med Dorsalen, og begynder, (som hos

Pseudobranchiz not present; normal number of gills
31/y; the linear infraorbital bone normally developed.

Orbitee comparatively large, the vertical diameter
somewhat less than the transverse; the latter is to the
length of the head as 1 to 3!/, almost. Interorbital sur-

" face flat or slightly convex, widtli nearly equal to half the

length of the head. (In the specimen examined both the
eyes were.gone). '

Teeth in intermaxillaries and in lower jaw; they are
exceedingly slender and minute, regularly arranged in
oblique transverse rows; each row in the anterior part of
lower jaw composed of about 10 teeth.

The scapulary arch terminates above in a rather
sharp-pointed spine, which, in specimens not mutilated per-
haps would appear as a depressed protuberance on the
nape. The costal-shaped bone (the h@mapophysis of Atlas)
attached to the innmer margin of the coracoid is narrow
throughout its entire length, and very long -and sharp at
the point, extending straight down to the margin of the
abdomen, without however meeting that on the opposite

“side and forming a perfect arch with it.

As before observed, the exact position. of the vent
cannot be given, the specimen examined having been muti-
lated in the abdominal region. Probably, however, it is in
close proximity to the anal fin, a comparatively extensive
portion of the surface posterior to the ventral-disk (wanting
i this individual) exhibiting no vestige whatever of "an
anus. ~ .

‘The ventral disk, as mentioned above, had leen torn
off. Its position however was clearly indicated by an
orifice in the abdominal .surface somewhat posterior to the
lower pectoral rays. The disk cannot therefore have been
very far back (as in the genus Careproctus); but the said
orifice was. comparatively small, denoting apparently tha
such, too, is the case with the ventral disk. '

Fins. — Dorsal commencing in close proximity to .
the nape; 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 Tth ray about, they are all of them double, being cleft

~ to the base, and distinctly articulated throughout their entire

length; i the middle of the back the interspace between
the halves of each ray is so conspicuous as almost to give
these rays the .appearance of being arranged in pairs.
Greatest depth of the fin in the middle of the tail, where -

‘the length of the rays equals the length of the head

measured to the posterior margin of tlre eye; it,is not pro-
bable however that the fin can be elevated to that extent.
The posterior rays, which diminish but slightly in height, are
at the base of the tail attached to the caudal throughout
their entire length; these terminal rays, too, are more
closely arranged. Number of rays 59, — hence exceeding
that in any accurately determined species of the family
Liparididee.

The anal, furnished with 51 rays, very similar in
structure to the dorsal, having at the commencement (as
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andre Liparider) med lengere Straaler, end de tilsvarende

i den nwvnte Finne. Straalerne have sin stgrste Liengde
noget bagenfor Midten, hvor denne er lig de lengste Dor-
salstraalers. = Alle Straaler ere klgvede til Grunden, saa de
nesten synes parvis stillede; i Begyndelsen ere de utyde-
ligt, men senere tydeligt articulerede. De. ere bagtil tat-
stillede, samt efter hele' sin Lwmngde tilvoxede Caudalen,
og ere her omtrent af samme Langde, som de tilsvarende
Straaler i Dorsalen.

Caudalen bestaar af 8 Stréaler, hvoralf maaske det
yderste Par ere enkelte, men alle de gvrige klgvede lige
til Grunden. De ere alle yderst spinkle, twtstillede, samt
fint articulerede. Af Form er denne Finne noget tilspid-
set; de mellemste Straaler, (der ere noget kortere, ‘end de
leengste Dorsal- eller Analstraaler), rage med omtrent s
af sin Leengde ud over sin Forbindelse med Dorsalen og
Analen. '

Pectoralens Bygning er ganske ejendommelig, "idet

dens gverste og nederste Parti, som tidligere naevnt, ere ad-
skilte ved et Mellemrum, der blot barer nogle faa rudimen-
taere Straaler. @verst sidde 13 Straaler, der ere twtstillede,

smale, dobbelte og articulerede; deres storste Leengde er
ubetydeligt storre, end de lengste Dorsalstraaler, men de .

tor maaskeé have veeret afbrudte i Spidsen, og have derfor havt
storre Liengde. Efter disse Straaler folge 3, paa den anden
Side 4, rudimentere Straaler, der ende som fine Traade,
og hvis Langde ikke overskrider *; af en Orbitaldiameter.
Den indbyrdes Afstand mellem hver af disse Straaler er
omtrent lig Halvdelen af deres Langde.
ger Pectoralens nederste Parti, der bestaar af 3 tatstillede,
lange Straaler af Bygning ganske som de gverste, og omtrent
af disses Liengde; alene den nederste er noget kortere, end
de gvrige. Overgange fra de rudimentzre til de normalt
byggede Straaler findes ikke, *ligesom Finnen idethele ikke
berer Spor af at vare defect i anden Henseende, end at
de lange Straaler maaske kunne have veret afbrudte i
_Spidsen. '

Forbindelsen mellem disse 3 Partier kan paa Grund
af den fuldkommen afrevne Membran ikke angives. Sand-
synligvis have de mellemste rudimentere Straaler blot ved
Roden vieret serdeles kort forbundne  indbyrdes, ligesom
med det gvre og nedre Parti, saaledes at de.fine og korte
Traade have raget frem over Membranen. Pectoralen faar
- saaledes et Udseende af at vere delt i 2 Dele, hvoraf dets
" nederste Del, der er nedadrettet og serdeles bevaegelig i alle
Retninger, har virket som et Par Ventraler, hvis Plads de
newsten have indtaget.

Farve, etc. Legemet var swmrdeles blgdt og halvt
gjennemsigtigt; Huden overalt graasort, ligesom Mundhulen
og Gjellespaltens indre Bekledning; Bughinden gjennem-
skinnende blaasort. En Raxkke af 3—4 dybe Porer kan
‘sees at streekke sig langs Underkjeven.

Nedenfor disse fgl- .

in all the other genera of the family) somewhat longer rays
than the corresponding ones in the latter fin, Greatest
length of rays oceurring slightly posterior to the medial
part, where it equals that of the longest in the dorsal. All
the rays cleft to the base, giving them the appearance
almost of being arranged in pairs; articulation, indistinct
at first, becoming gradually obvious and well-defined. The
terminal posterior rays attached to the caudal in their
entire length, which is ‘about equal to that of the corre-
spouding 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 tapering; 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 beyon

"the tips of the dorsal and anal. : . :

The structure of the 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
rudimentary rays only. The upper division furnished with
13 rays, closely arranged, slender, branched, and articulated
greatest length slightly exceeding that of the longest in the
dorsal; possibly, however, the points were broken off, in which
case the actual length would be somewhat greater. Next -
to these rays occur 3 — on the opposite side 4 — rudi-
mentary, terminating in membranous ﬁlaxnents; their length
not exceéding two-thirds of the diameter of the orbit. The
relative distance between these rays about equal to half
their length. Tmmediately beneath them extends the lower
division of the pectoral, composed of 3 long and closely

" arranged rays, in structure precisely similar to the upper-

most, and of about the same length, the lowest ray being
a trifie shorter than the other two. No transition stages
from the rudimentary rays to those of normal structure,
nor did the fin itself exhibit the slightest trace of mutila-
tion other than that the points of the long rays might pos-
sibly have been broken off.

The exact connexion between these three divisions of
the fin- could .not be determined, the membrane  uniting -
them having been torn off. Probably, however, the medial
rudimentary rays are conneeted with one another, as also
with the upper and lower divisios, at the base alone, in
such manner that the short and slender connective filainents
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, indeed almost sup-
plying the place of those fins.

~ Colour &c. — The 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 integument; abdominal membrane a
translucent bluish black. Three or four deép pores, dis-
tinctly - obvious, extending along the lower jaw.



Tndividet var en Hun, med Ovarierne fulde af moden
Rogn. Rognkornene, hvis Antal var omtr. 100, have en
betydelig Sterrelse, nasten som- en Lindsediameter (deres
Tversnit er 4,5™), TForhden disse Ag, der sandsynligvis
vare gydefeerdige, fandtes som saedvanligt et stort Antal, der
vare forblevne -uudviklede. Axrtens Gydetid falder saale-
des i Sqmmérmaanederne.

Fode. Ventrikelen var smrdeles sterk og musculgs,
og indeholdt Levninger af Themisto libellula, Mandt, samt
Dele af en stor Myside; desuden fandtes Laaget og Dele
- af Kappen af en liden Gasteropode, der synes at have
veret en Natica,

Udbredelse. Individet optoges, som ovenfor navnt,
fra det iskolde Vand (Temperaturen — 1,29 C.), og fra en
betydelig Dybde (658 Favne, eller 1203™) i Havet vesten-
for Beeren Eiland, og er det eneste hldtll bekjendte Exem-
plar af sin Art.

Gen. Careproctus, Kr.

Naturh. Tidsskr. 3 R. 1 B. p. 253, Kbhvn. 1861—63 (1862).

Som Slagten Liparis, men Legemel har langt
og tyndt Haleparti, og serdeles spinkle Straaler.
Sugeskiven sardeles liden, ligger langt fortdl, lige
under Gjets forreste Del. Anus langt fremrykket,
ligger i kort Afsiand fra Sugeskiven. Pectoralerne
strakke sig  fremad indtill hen imod Underkjee-
vens Spidse.
ker, ere svagt rummede, og uden Flige.

Tenderne danne wregelmeessige Rok-

14. Careproctus reinhardi, Kr. 1862,
PL II, Fig. 1h—16.

Lipasis gelatinosus, Reinh. (ex Pall) Overs. 1842, Kgl. D. Vid. Selsk.
Nat. Math. Afh. p. LXXVII, Kbhvn. 1843 (1842).

? Liparis gelatinosus, Giinth. Cat. Fish. Brit. Mus. vol. 3, p. 163 (1861).

Liparis (Careproctus) reinkardi, Kr. Naturh. Tidsskr. 3 Rekke, 1 B.
p. 252, Kbhvn. 1861—063 (1862).

Careproctus reinhardi, Gill, Proc. Acad. Nat. Sci. Philad, 1804, p- 194-

(1864).

Diagn. Hovedet fort og'rundt, indeholdes 4—5 Gange
¢ Totallengden. @jnene indeholdes hos yngre Individer 4—5,
hos de eldre omirent 6 Gange i Hovedets Langde. Cauda-
len serdeles spinkel, ved Roden bedwkket af Dorsalen og
Analen. Overljeven nesten af samme Lengde, som Under-
kjeeven. ~ Sugeskiven har en Storrelse af blot lidt over en

This individual was a female, with the ovaries full of

mature roe; the ova, in number about 100, were of con-
siderable size, their longitudinal diameter being equal to
that of the lens (transverse diameter 4.5™7). Exclusive
of these ova — probably ready for depositing — the ovaries
likewise contained a large quantity of undeveloped roe.
Hence the species spawns in the summer months.
- Food. — In the ventricle, exceedingly -strong and
muscular, were divers remains of Themisto libellula, Mandt,
together with fragments of a large Myside; also the oper-
culum and parts of the mantle of a small Gasteropod,
apparently belonging to the genus Natica.

. Distribution. —— As before stated, this individual was
taken at a considerable depth (658 fathoms = 1203™),

.the open sea, west of Beeren Eiland, the temperature of

the water being — 1.2° C,,
its species yet obtained.

and is the only example of

Gren. Careproctus, Kr.
Naturh. Tidsskr. 3 'R. 1 B. p. 253, Kbhvn. 1861—63 (1862).

Closely resembling the genus Liparis, but with
the caudal region long and tenuous, and the fin-rays
exceedingly slender. The ventral disk exceedingly
small, placed far in front, immediately beneath the
anterior portion of the eye. The vent far in ad-
vance; tn close proximily to the ventral disk. The
pectorals extending . forwards to the symphysis of
The teceth, arranged in irregqular
rows, are slightly curved, and simple.

the lower jaw.

14. Careproctus reinhardi, Kr. 1862,

PL II, fig. 15—16.

Liparis gelatinosus, Reinh. (ex Pall) Overs. 1842, Kgl. D. Vid. Selsk,
Nat. Math. Afh. p. LXXVII, Kbhvn, 1843 (1842). :

¢ Liparis gelatinosus, Giinth. Cat. Fish. Brit. Mus. vol. 3, p. 163 (1861).

Liparis (Careproctus) veinkardi, Xr. Naturh. Tidsskr. 3 Reekke, 1 B.
p. 252, Kbhvn, 1861—63 (1862).

Careproctus veinhardi, Gill, Proc. Acad. Nat. Sci. Philad. 1864, p. 104
(1864).

Diagnosis. — Head short and globular, its length com-
pared to total length being as 1 to 4—5. The diameter of
the eye, in young individuals, is to the length of the head
as 1 to 4—56, in adults, about as 1 to 6. The caudal fin
exceedingly slender, covered at the base by the dorsal and
anal.  The upper jaw nearly equal in length to the lower.

]



Gjendiameter. Pectoralen nedtil indskaaren,; de nedre Straa-
ler. ¢ Spidsen fri, og danne (hosyngre) korte, snoede Traade.
Anus i en Qjendiameters Afstand (eller kortere) bag Suge-
skiven. Huden slimet og gelatines, Legemet halvt gjennem-
sigtigt. Farven redgraa cller hvidlig. Storrelsen indtil 79™
(Nordh. Exped.), eller 150™™ ( Mus. Hafn.).

M. B. 6. D. 54—55; A. 45—46; C. 11—14; P. 32—33.

Localit. fra Nordh.-Exped. Jan Mayen; Havet
vestenfor Beeren Eiland.

Stat. 2371, Stat. 312.
Beliggenhed. Jan Mayeun. ﬁ%zxgll‘]g]l]ldn\;
“Dygbde. | 263 Favne (481 7). | 658 Favne (1203,

Temp. paa Bunden. —0,3°C.

Bunden. Vuleansk Grus, Lava.] Brunt og -g-'rmxt, Ler.
Datum. 3die Aug. 1877, 22de Juli 1878,
Antal Indiv. - 1 Indiv. 2 Indiv.

. Bemserkninger til Synonymien. Ihvorve]l denne
Art i sit ydre Habitus har den typiske Slegt Liparis’
almindelige Bygning, vil den dog med nogen Ret kunne
udsondres fra denne paa Grund af Afvigelser saavel i den
indre, som ydre Bygning. Dette har allerede Krgyer paa
ovenanfgrte Sted (1862) antydet; og skjont han ikke endnu
har villet gjennemfpre denne Forandring i sin Helhed, op-
stiller han dog det nye Slegtsnavn Careproctus som en
Benzvnelse, der vil kunne anvendes, naar senere Undersg-
gelser have fundet dette ngdvendigt.

Disse Afvigelser ‘fra den typiske Slegt Liparis ere
vasentlig, som ovenfor angivet, den sterkt reducerede Suge-
skive og dennes Stilling, Pectoralernes Bygning, samt Be-
liggenheden af Anus. Idethele vil C. reinhardi i de Sta-
dier, hvori Arten hidtil er kjendt, ikke let kunne forvexles
med nogen af de nordeuropwiske eller hidtil bekjendte
gronlandske Liparider.

Hvorvidt imidlertid forhaandenvarende Art er speci-
fik skilt fra.den af Pallas allerede i forrige Aarhundrede
beskrevne kjempemsassige Cyclopterus gelatinosus fra Kamt-
schatka, der, ifglge Beskrivelsen, har en lignende ubetyde-
ligt udviklet Sugeskive, og langt fremrykket Anus, er

endnu ikke bleven positivt bekreftet, men flere Grunde

tale for begge Formers Adskillelse.

Da Reinhardt i 1842 for Videnskabs-Selskabet i Kjg-
benhavn omtalte de fra Grgnland nedsendte Individer, der
udgjgre Typerne for den senere Careproctus remmhardi, og
som efter hans Mening besad de af Pallas omtalte Ejen-
dommeligheder, antog han dem for synonyme, og opferte
Arten som Liparis gelatinosus, Pall.; men Krgyer har, som
det synes med Rette, betvivlet deres Identitet, og opstillede
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- glutinous; body semi-transparent.

The diameter of the ventral disk but slightly exceeding that
of the eye. The pectorals deeply notched; their inferior
rays free at the pownts, constituting (in young examples) a
series of short, twisted filuments. The vent placed one eye-
diameter (or less) behind the ventral disk. Skin viscid and
Colour reddish-grey or
whitish.  Length reaching 79" (Novth Atl. Exped.); 150™"
(Mus. Hafn.).

M. B. 6. D.b54—55; A. 45—46; C. 11—14; P. 38—33.

Locality (North Atl. Exped.): — Jan Mayen; the
open sea west of Beeren Eiland.

Stat. 237, Stat, 312,

108 Kilom., W.
» Beeren Kiland.

Exact Locality. Jan Mayen.

Depth. 263 Fathoms (481 m). (i_:'>8 Fathoms (1203 m).
Temp. at Bottom. —039C. —1.2°C.
" Bottom. ] Voleanic Rubble. ﬁrownandGreenClay.
" Date. rd Aug. 1877, 2ond July 1878,
Numb. of Spmh;.—_ D 1 Indiv. o Indiv.
Remarks on the Synonymy. — This species, not-

withstanding- its striking resemblance to the typical genus
Liparis, may, by reason of divers peculiarities of structure,
both external and internal, be safely regarded as distinct.
To this fact Kroyer, as stated above, has already drawn
attention, in the Naturh. Tidsskr. 3rd Series (1862); he
has not, however, as yet wholly adopted the change, but
suggests the generic name of Careproctus, which, when
subsequent researches shall have shown the need of a new
designation, will, he opines, prove appropriate.

The salient characters distinguishing Careproctus from
the typical genus Liparis arve, as enumerated above, chiefly
the greatly reduced dimensions of the ventral disk, ahd its
position, the structure of the pectorals, and the position of
the vent. Indeed there is little probability of confounding
this species with any one of the various forms inhabiting
the shores. of Northern Europe, or of those as yet met
with in the Greenland seas.

Meanwhile, whether the form in question be specifi-
cally distinct from the gigantic Cyclopterus gelatinosus in-
habiting the coast of Kamtschatka, described in the last
century by Pallas, according to whose diagnosis it is simi-

larly characterised by the slight development of the ventral

disk and the advanced position of the vent, has not yet
been finally determined; but there is much to urge in
favour of specific distinction. . _
Reinhardt, who, in 1842; at a Meeting of the “Viden-
skabs-Selskabet” of Copenhagen, called attention to the
individuals sent from Greenland, — the types of Careproetus

“reinhards, afterwards established, and which, as he conceived,
‘exhibit the characteristic features mentioned by Pallas, —

regarded them as identical, and referred the species to
Liparis gelatinosus, Pall.; but Kroyer has seen fit, and



derfor i 1862 de samme Individer, der ipvrigt vare yderst
slet vedligeholdte, som ovenfor navnt under Navnet Liparis
(Careproctus) resnhardi. Indtil nye og authentiske Under-
sggelser af Pallas’ Art foreligge, velger jeg derfor, ligesom
Krgyer, at betegne. vor Art med den af den sidstnavnte
Naturforsker givne Benavnelse, der er den forste, der
utvivlsomt vedrgre denne Art.

Det kan i denne Forbindelse nmevnes, at Prof, Peters
i Pallas's Liparis gelatinosus, (der igvrigt er opstillet efter
et slet og terret Exemplar), ser blot de senere Forfatteres
L. fabricii, og han opstillede derfor alle de under Germania-
oz Hansa-Expeditionen ved @st-Grgnland i 1870 og 71 ind-
samlede Individer under denne Pallas’s Art, under hvilken
som Synonym opferes baade L. tumicatus, Reinh., og L.
Jabricii, Kr. (2te Deutsche Nord-Polarfahrt, IT, Saiigeth.
und Fische, p. 171). ' :

‘Blandt de‘atlantiske Liparider kommer idethele Slegten
Careproctus vistnok nzrmest denne saakaldte Liparis fabricii,
der synes at have tilfelles med Careproctus det hgje og
stumpe Hoved, og den i Sterrelse noget reducerede Suge-
skive. L. fabricii, der maaske blot vil vise sig at udgjere
Ungformen af de senere Forfatteres L. tunicatus, er imid-
lertid fuldstamdig adskilt ved sin forholdsvis korte og plumpe
Form, og fremfor alt ved Stillingen af Anus, der hos denne
Art ikke afviger vesentlig fra det typiske hos Slegten
Liparis. (Denne Art erholdtes ikke under Nordhavs-
Expeditionen}.

Boemeerkninger til Beskrivelsen. Axrten er af Krgyer
(Naturh. Tidsskr. 3 Reakke, 1 B. 1862) udferligt bleven
beskrevet, saaledes at der nedenfor blot meddeles et
- Par supplerende Bemamrkninger. Det characteristiske for
denne merkelige Form er Sugeskiven, der er saa overor-
- dentlig reduceret i Stgrrelse, at den kun bliver ubetydeligt
stgrre, end Djendiameteren. Den er fremdeles saa langt
fremrykket, at den har sit Leje lige mellem Pectoralernes
forreste Ende, og neesten skjult af disses Straaler.

Umiddelbart bagenfor Sugeskiven, ineppe over en Jjen-. |
diameters Afstand fra denne, ligger Analaabningen, der er ||

fjernet omtrent ligesaa langt fra Analfinnen, som fra Snu-
- despidsen. Denne abnorme Stilling har selvfglgelig ogsaa sin
Indfiydelse paa Anordningen afIndvoldenes Leje og deres Form.

Halen er swmrdeles lang og tynd. Ved Sammenligning
af alle Nordhavs-Expeditionens 3 Individer, hvis Sterrelse
ligger mellem 56 og 797 fremgaar det, at Halepartiet til-
tager staerkere under Legemets fremadskridende Vext, end
de gvrige Legemsdele. Saaledes indeholdes Hovedlengden
hos det mindste Individ ikke fuldt 4 Gange, hos det stpr-
ste nasten d Gange i Totallengden, Legemshgjden hos det
mindste noget over 4!/, Gange, hos det stgrste over 6
Gange i Totalleengden.

Ojnene ere forholdsvis store, og indeholdes lknapt 4
Gange i Hovedets Langde. Blot | Par Nasebor kan sees
paa de foreliggende Exemplarer; disse ere ikke forsynede
med Tuber. - '

apparently with good reason, to question their identity, and
hénce he classed, as previously stated, in 1862, the same
specimens (in a bad state) under the name of Liparis (Car-
eproctus) reinhardi. 'Till new individuals of Pallas’s species
shall have been procured and carefully examined, I prefer, with
Kroyer, to designate the species in question by the appel-
lation ‘that naturalist suggests, — the first unquestionably
referring to this species. _

In connexion with this subject it may not be out of
place to remark that Professor Peters regards Pallas’s
Liparis gelatinosus (which was 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 “Germania” and “Hansa” Expe-
ditions off the east coast of Greenland to that species,
including both L. tunicatus, Reinh. and L. fabricii, Kr. as
synonyms (Zweite Deutsche Nord-Polarfahrt, II, p. 171).
, Of the Atlantic Liparides, the genus Careproctus .
resembles on the whole the so-called Liparis fabriciz, having
in' common with that species the head deep and obtuse and
the ventral disk somewhat reduced in size. But L. fabricii,
which possibly will prove to be merely the immature form

of the L. tunicatus of subsequent authors, is nevertheless

perfectly distinct, as scen by its comparatively short and
clumsy body, more especially however by the position of
the anus, ‘which in this species deviates but little from
that typically characteristic of the genus Liparis. (No
specimen of this species was taken on the Expedition).

Descriptive Observations. — Of this species, a detailed
description has been furnished by Kroyer (Naturh. Tidsskr,
3 Rakke, 1 B. 1862), and hence but a few supplementary -
observations are here subjoined. The characteristic feature
distinguishing this very peculiar form is the ventral disk,
of so reduced dimensions that its diameter scarcely exceeds
that of the eye. Moreover, it is placed so far in advance
as to give it a ‘position between the anterior extremities
of the pectorals, by the rays of which it is almost ‘hidden.

Not more than an eye-diameter posterior to the ven-
tral disk is the vent, at about the same distance from the
anal fin as from the point of the' smout. This abnormal
position, too, cannot but influence the arrangement and
form of the intestines. '

" Tail very.long and tenuous. On comparing together
the' three specimens obtained on the North Atlantic Expe-
dition, of dimensions ranging from 56™ to 79" it was
manifest that, as the growth of the body progresses, the
caudal region develops more rapidly than do the other parts.
Thus, the length of the head, in the smallest example, was
not quite one-fourth, in the largest, nearly one-fifth of the
total length; the proportion of the depth of the body to
the total length, in the smallest example, slightly "exceceded
that of 1 to 4, in the largest.that of 1 to 6.

Eyes comparatively large, rather more than one-fourth
of the length of the head. Only one pair of nostrils can

.be discerned in the specimens.examined;- they are not

furnished with tubes.
8*



De erholdte Individer havde fglgende Maal:

Total- L. uden Hovedets Legemets

lengde. Caudal. Leangde. Hgjde.
a. (Stat. 237) HGmm H2mm 15 mm 12 mm
b (Stat. 312) -~ 62 - 86 -  15- 125 -
c. (Stat. 312) 79 - 73 - 16 - 13 -

I Totalleengden indeholdes saaledes:

a. Hovedets Loengde 38,73; Legemets storste Hgjde 4,66.
b. — — 4,133 — — — 4,96
c. — — 4,93, — — — 6,07

Finnestraalerne cre smrdeles blgde og spinkle, temme-
lig fast nedtrykte mod Legemet, og. kunne neppe nogen-
sinde rejses til sin fulde Hgjde. De ere tillige saaledes
indhylede i den blgde og slimede. Hud, der bedwkker Le-
gemet, at de ikke, uden at Exemplaret delvis gdelegges,

kunne telles, og selv da kun med Vanskelighed. Straale-
antallet hos Individ @ syntes at veere fglgende: D. 55;

A. 45; P: 33; C. 14. Hos Individ ¢ var der mindst 52
Straaler 1 Dorsalen. : '
Analen og Dorsalen bedxkke bagtil omtrent det halve
af den temmelig korte og spinke Caudal, og uden at Ana-
len rager lmngere tilbage, end Dorsalen,
Pectoralerne have sit Udspring lige foran paa Stru-
ben, umiddelbart mellem Underkjxvernes Symphyse, og

stgde her ganske tet sammen, uden dog, som det synes,

at vere helt sammenvoxne fortil: De forreste 8—10 Straa-
ler ¢re lidt forleengede, og rage som korte snoede Traade
ud over Membranen: herved dannes maaske et mere ud-
viklet Fgleorgan, end hos de gvrige Liparider. Finnens
mellemste og stgrste Del har lave Straaler, den gvre Del
atter forlengede. Den hele Finne danner en halveirkel-
formig Bue langs Hovedets Underside, og fglger neesten
ngjagtigt den Lixijé, 'som den nedre Rand af Operculum og
Suboperculum danne.

Farven er blegt rgdgras eller hvidagtig, uden Tegnin-
ger eller Baand; under Forstgrrelse viser den sig at vare
dannet af yderst smaa, sorte Punkter, der dog staa saa
jevnt fordelte, at de blot tildels give Rygsiden en ubetyde-
ligt mgrkere Skygning, men ikke danne Pletter. Iris var
1 levende Live violet. 4

Hele Legemet er igvrigt indhyllet i en lgs, klebrig,
nesten gelatings Hud, ligesom hele Liegemet er af en lgs
og halvt transparent Consistents, skjgnt alle Individer bleve
satte levende paa sterk Alcohol. '

Fode. I 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 eller andet
lidet Dyr. '

Udbredelse. Idet vi altsaa gaa ud fra, at Nordhavs-
Expeditionens Individer ere identiske med de 2 Typ-Exem-
plarer fra Grgnland, der ere beskrevne under Navnet
Careproctus reinhardi, ~foreligger Arten, fraregnet alle
usikre  Synonymer, for det fgrste’ fra de rent arctiske

The examples measured as follows: —

Total L. excl. Length 6f Depth of
Length., Caudal.  Head. Body. -
a. (Stat. 237) Himm H2mm - 1Hmm 1 2mm
b. (Stat. 312) 62 - o6 - 15 - 125 -
¢. (Stat. 312) 79 - 73 - 16 - 13 -

Hence the total length contains —
a. Length of Head 8.73; Greatest D. of Bdy. 4.66.
b — - 4.13; 4.96.
e — - 4.93; 6.07.

Fin-rays cxceedingly. soft and slender, rather firmly
pressed against the body, and rarely if ever admitting of
being raised to their full height. Moreover, wholly envel-
oped as they are in the soft and viscid membrane covering
the body, they cannot be counted, except by mutilating the
specimen, nor even then without difficulty. The number
of fin-rays in example « was apparently as follows: —
D. 53; A, 4H5; P. 33: C. 14, In example ¢, the dorsal
was furnished with at least 2 rays.

The anterior half of the somewhat short and slender
caudal is almost covered by the anal and dorsal, — and with-
out the anal extending farther back than the latter fin.

The pectorals commence far forwards on the throat,
immediately between the symphysis of the lower jaw, approxi-
mating, but without, it scemns, being strictly contiguous at their
origin. The foremost 8 or 10 rays slightly elongated, projecting
beyond the membrane, as short, spiral-shaped’filaments; by
this peculiarity of structure the species, perhaps, is furnished
with a more delicate organ of touch than are any of the other
Liparides. The intermediate and largest portion of the fin
has® short rays, the upper is elongated. The entire fin,
semi-circular. in form, extends along the under surface of
the head, and almost exactly in a line with the lower
margin of the operculum -and suboperculum.

Colour pale reddish-grey or whitish, no bands or mark-
ings of any kind; a microscopic examination shows it to
be produced by a multitude of exceedingly minute black
macule, in distribution, however, so uniform as merely to
give the upper surface a slightly darker shade; spots there
are none. Irides, in the living specimen, violet.

For the rest, the whole body is enveloped in a lax,
viseid, almost glutinous membrane, the body itself being semi-
transparent, and of a jelly-like consistency, notwithstanding
the specimens were all ‘of them, while yet living, immersed
in proof-spirits. :

Food. — The ventricle of the smallest example (from
Jan Mayen) contained only a small portion of a calcareous
sponge; probably there had been some small animal on the
fragment bitten off.

Distribution. — Assuming, therefore, the individuals
taken on the North Atl. Expedition to be identical with
the two typical specimens from Greenland, described under
the name Careproctus reinhardi, this species — disregarding
all doubtful synonyms — is known to inhabit the Arctic waters
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Farvande, nemlig Grgnland, Jan Mayen, og Beeren Eiland.
Men sandsynligvis er dens Udbredelse betydeligt stgrre, end-
skjgnt den paa Grund af sine Finners Bygning maa anta-
ges at have en ringe Beveegelighed, og saaledes idethele
at vere smerdeles stationmr, og den optrazder derfor utvivl-
somt ogsaa paa Havbunden overalt: paa passende Localiteter
imellem de navnte Landsdele. -

I afvigte Host (1879) havde jeg, ved Prof. Smitts
Imgdekommen, Lejlighed til at undersgge ‘de under ,,Gun-
hild#s Expedition Sommeren 1879 udenfor Arendal i Norge
optagne Fiske, der, uden endnu at vere ngjere undersggte,
opbevaredes i-Riks-Museum i Stockholm. Blandt disse
fandtes 4 swerdeles vel conserverede Exemplarer af denne
Art, optagne fra 350—370 Favnes Dyb (under 58¢ N. B.);
det maa derfor antages, at den heller ikke vil savnes paa
Dybderne udenfor den gvrige Del af den norske Kyst. De
sidstnievnte Individér, hvis Totallengde varierede mellem
56 og 63™», afvege 1 ingen Henseende fra Individerne fra
Jan Mayen og Beeren Eiland (cfr. Forh. Vid. Selsk. Chra.
1880, No. 8). :

Arten er utvivlsomt blandt Lipariderne en Dybvands-
form, og kan, som ovenfor navnt, trenge ned idetmindste
til mellem 6 og 700 Favnes Dyb, hvor den i Regelen bebor
det iskolde Vand, hvis Temperatur kan gaa ned til — 1°C.
og derunder. Flere end de Individer, der ere omtalte i
de ovennavnte Bemmrkninger, synes ikke at vere hidtil
erholdte, '

Fam. Blenniidae.

Gen. Lumpenus, Reinh.
Overs. '1835—36, Kgl. DD, Vid. Selsk. Nat. Math. Afh. tite Del,
p- CX, Kbhvn. 1837 (1835—30).

Legemet scerdeles langstrakt, belleedt med smaa
Skjeel.  Sidelinie tilsiede, men wulydelig. 7Tander
altid © Kjeverne, l_mderlz'dcn tillige paa Vomer og
paa Polatinbenene, eller paa et enkelt af disse Ben.
Snuden kort. Dorsalen lang, ligesom Analen; den
Jorste dannet udelulkkende af Pigstraaler. Coudalen
distinct (undertiden ved .en Membran delvis forenet
med Dorsalen og Analen). Ventralerne temmelig korte
og spinkle, siddende foran Pectoralerne. " Gjellespal-
ten vid;, Gjeellehinderne  ere sammenvoxede over Isth-
mus, uden dog at danne nogen fri Fold. Gjeelle-
straalerne 6. Pseudobranchier tilstede, ligesom Ap-
bendices pyloricae; Svemmeblere mangler.

of the globe, viz. the coasts of Greenland, Jan Mayen, and
Beeiten Eiland. Probably, however, it has a more extended
range of distribution, although, by reason of the structure
of the fins, it may be regarded as possessing but limited
powers of locomotion, and in consequence, on the whole,
as stationary in its habits; it occurs, too, no doubt at the
bottom of the ocean in all i}L\'ou1':1.bl(>'localities between the
aforesaid regions. '

Last autumn (1879) Professor Smitt kindly afforded
me an apportunity of examining the fishes taken on the
“Grunhild” Expedition, in the summer of 1879, off Arendal,
in Norway, which, without having been specially examined,
were preserved in the Riks Museum at Stockholm. Amongst
the fishes obtained on that occasion were 4 good examples
of this species, brought up from a depth of 330—370
fathoms (lat. 58° N.); and hence we may safely assume,
that it will not be found wanting in the depths off the
remainder of the Norwegian coast. The specimens  in
question, whose extreme length ranged between 567" and
73mm  differed in no wise from the individuals obtained
from the shores of Jan Mayen and Beeren Eiland.

This species is unquestionably a deep-sea form of the

- Liparidide, and, as stated -above, can descend at least

600—700 fathoms below the surface, inhabiting as a rule
the frigid depths, where the temperature of the water can
be as low as, and even lower than, — 1°C. The specimens
mentioned here would appear to be the only examples of
the species as yet obtained.

Fam. Blenniidee.

Gen. Lumpenus, Reinh.
Overs. 1837—36, Kgl. D. Vid. Sclsk. Nat. Math. Afh. Gte Del,
p. CX, Kbhvn, 1837 (1835—36).

Body exceedingly elongated, covered with minute
Tecth
tn jaws; someltmes on the vomer and the palaiine
bones, or on one of these bones only. Snout short.
Dorsal, lke the anal, long; the former composed
exclustvely of spinous rays. Caudal distinct, some-
1vmes united to dorsal and anal by a connective
membrane. -~ Ventrals short and slender, anterior
to the pectorals.  Gill-aperture wide,  branchial
membranes continuous across the isthmus, without
however producing a free fold.  Branchiostegous
rays 6.  Pseudobranchiee and pyloric appendages
present; swimming-bladder wanting.

scales. Lateral line present, but indistinct.



15. Lumpenus medius, Reinh. 1838.

Pl II, Fig. 17.

Lumpenus medius, Reinh. Overs. 1835—36, Kgl. D. Vid. Selsk. Naturv.
Math. Afh. 6. Del, p. CX (Kbhvn. 1837). Uden Beskrivelse
eller Diagnose.

Clinus medius, Reinh. Kgl. D. Vid. Selsk. Naturv. Math Afh, 7. Del,
p. 114 og 121 (Kbhvn. 1838).

Stichaeus medius, Giinth. Cat. Fish. Brit. Mus. vol. 2, p. 281 (1861).

Anisarchus medius, Gill, Proc. Acad. Nat. Sci. Philad. 1864, p. 210

(1864).

Lumpenus medius, Malmgr. Ofv, Kgl. Vet. Akad. Férh. 1864, p. 517
(1864). :
Diagn. ZTender ¢ Kjeverne og paa Palatinbenene,

ingen paa Vomer. Hovedet indeholdes hos de yngre 5',,
hos de cldre indtdl 6 Gange i Totall. Kjeverne omirent
lige lange, naa tilbage til Ojets Forrand. Pectoralerne af-
rundede, kortere end Hovedet, indeholdes 8 Gange ¢ Totall.

Caudalen ®gformig afrundet, ved Roden forbundet ved en

Membran med Analen og Dorsalen. Analen tiltager ¢ Hajde
bagover. Legemets Leangde foran Anus forholder sig til
Halepartiet, som 1:14. Farven gulagtig, nesten uden Plet-
ter, eller med enkelte svagtbegreendsede Pletter paa Legemet
og paa Dorsalen. Appendices pylovicae 4. Storrelsen indtil
140mm-

M B. 6. D.61—62 (60 eller 63); A. 41—42 (40 eller 43),
P. 14 (13 eller 15); V. 4; C. 2/17/]2.

Localit. fra Nordh. Exped. Spitsbergen.

Stat. 360. Stat. . 374.
. ) Magdalenebay, Adventbay,
Heliggenhed. Nord-Spitsbergen, Vest-Spitshergen.
i S 10 Favne 60 Favne
Dybde. (91m, (110m),

Temp. paa Bunden. — 1,00 C. T + 076 C
Bunden. Mprkegraat Ler. Mgrkt Ler.
Datun. 17de Aug, 1878 22de Aug. 1878,

i "—;{_ntal Indiv, 4 Indiv. 3 Indiv.

Bemeerkninger til Synonymien. I Aarsoversigten
for 1835—36 af Forhandlingerne i Det kgl.” D. Vid. Selsk.
(aftrykt 1 te Del, 1837) blev Slegtsnavnet Lumpenus til-
delt en Gruppe af Blenniider fra de grgnlandske Have,
for hvilken Miiller's Blennius lumpenus (Zool. Dan. Prodr.
p. IX, 1776, senere af I¥ abricius ngjagtigt beskreven i hans
Fauna Groenl. 1780), var Typen, og som af Reinhardt
pra det anfgrte Sted benwmvnedes Lumpenus fabricii; til
samme Gruppe henfprte han yderligere 2 nye, i Kjgben-
havns Museeum opbevarede Arter, nemlig L. medius og L.
aculeatus, dog uden paa dette Sted at anfore disse nye
Axrters Diagnoser. ' '

Den vigtigste af de paa det anforte Sted meddelte
Characterer for denne Slegt var den utydelige Sidelinie,
den paa Struben ,fri“ Gjellehud. hvori fandtes 6 Straaler,
foruden Tilstedevaerelsen af Tender paa ,Plovskjerbenet,
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it

15. Lumpenus medius, Reinh. 1838.

Pl II, fig. 17.

Lumpenus medius, Reinh. Overs. 1830—36, Kgl. D Vid. Selsk. Naturv.
Math, Afh. 6. Del p. CX (Kbhvn. 1837). No description or
diagnosis.

Clinus medius, Reinh. Kgl. D. Vid. Selsk. Naturv. Math. Afh. 7. Del,
p. 114 and 121 (Abhvn. 1838).

Sticheeus medius, Giinth. Cat. Fish. Brit. Mus. vol. 3, p. 281 (1861).

Gill, Proc. Acad. Nat. Sci. Philad. 1864, p. 210

Angsarchus medius,
(186G4).
Lumpenus medius, Malmgr. Ofv. Kgl. Vet. Akad. Forh, 1864, p. b17

(18064).

Diagnosis. — Teeth ™ jaws and on palatine Dones,
wanting on vomer. Length of head to total length, in young
examples, as 1 to 5y, in adults, as 1 to 6. Jaws about
equal in length, reaching back to the anterior margin of the
eye. Pectorals rounded, shorter than head, length to. total
length as 1 to 8. Caudal truncate, af base united by a
connective membrane to the amal and dorsal. The anal
wmcreases in  depth towards the posterior extremity. Length
of body anterior to vent is to that of the tail as 1 to 1.4.
Colowr yellowish, almost without spots, a few only, faintly
defined, occurring on the body and the dorsal fin. Pyloric
appendages 4.  Length reaching 140 ™

M. B. 6. D. 61—62 (60 or 63); A. 41—42 (40 or 43),
P. 14 (13 or 15); V. 4; C. 2/17]2.

Locality (North Atl. Exped.): — Spitzbergen.

A

Stat. 360,

Mafrdn.lene Bu),
North Spitzbergen.

30 F ath()ms

374.

Advent Bay,
West Spitzbergen.

G0 Fathoms

Stut,

Exact Locality.

Dcp.th .

©1m), (110,
Temp. at Bottom. — 1.0° C. o .+ 070 C.
Bottom. Dark-grey Clay. Dark Clay.
Date. 17th Aug. 1878 o 22th Aug. 1878.
3 Indiv.

Numb. of Specim, 4 Imhv

Remarks on the Synonymy. — In the annual
review of Danske Videnskabernes Selskab for 1835—36
(printed in Part 5, 1837), the generic name of Lumpenus
was given to a group of Blenniide occurring on the coast
of Greenland and in the waters adjacent, Miiller's Blennius
lumpenus (Zool. Dan. Prodr. p. IX, 1776), of which' Fa-
bricius a few years afterwards (1780) furnished a full
description, in his Fauna Greenlandica, serving as the typical

form; by Reinhardt this species is designated Lumpenus
Jabricii. In the same group he further comprised L. medius

and L. aculeatus, two new species, examples of which were
preserved in the Zoological Museum at Copenhagen, without
however giving any diagnosis of the species.

The chief generic characters enumeérated by the au-
thor were as follows: — lateral line indistinet; branchioste-
gous membrane “free” on the throat, and furnished with 6
rays; teeth on the “Plovskjerbenet” (ploughshare-bone, i. e.



hvilket Udtryk Reinhardt senere i sin Afhandling om de
gronlandske Fiske (1838) rettede som en Tryk- eller Skriv-
fejl til ,Ganebuerne®. Paa dette sidste. Sted omhandler
han atter Grupperingen af denne Slegt, og samler Arterne
1 3 Grupper eller Underslegter, der dog ikke gives swer-
skilte Benwvnelser, under Cuviers Slegtsnavn Clinus.
Denne Gruppering, der er baseret udelukkende paa Tand-
forholdene, bgr vistnok ogsaa bibeholdes, saafremt man
1 Virkeligheden finder det forngdent yderligere at inddele
denne Slae{,t

I den forste AidelmfT sammenstiller Reinh. (i 1838)
fremdeles de 2 Arter Clinus lumpenus (o: Lumpenus fabri-
cit), og Clinus medius; da det derimod havde vist sig, at
Clinus aculeatus tillige havde Tender paa Vomer, blev
denne Art stillet i 2den Gruppe; den 3die Gruppe dannedes
endelig af Clinus gracilis, en ny Axrt, der blot havde
Kjevetender,
benene.

Udskillelsen af de til Lumpenus-Gruppen henhgrende
Arter under swrskilt ben@vnede Slegter er farst bleven gjen-
nemfgrt af Gill, der i sin Catal. over Fiskene paa Nord-Ame-
ricas Nordostkyst (Proc. Acad. Nat. Sci. Philad. 1861), og
senere i sin Oversigt over Familien Stichaeidae (samme Tidsskr.
for 1864) henforte de 6 af ham nmvnte Arter fra dette
Gebet under ikke mindre end .D forskjellige Slmgter. Af
disse bgr dog utvivisomt idetmindste de 2, nemlig Ani-
sarchus og Centroblennius, inddrages, da de Characterer,
hvorpaa de er grundede, maa ansees for at veere af ude-
lukkende specifik Natur. Det samme er Tilfzldet med den
af Ayres 1 183D opstillede Slegt Leptogunellus, for hvilken
Pallas’s Blennius anguillaris fra det Stille Hav er Typen
(Proc. Acad. Calif. Nat. Sci. 185D).

Disse Underslaegter ville saaledes efter Tandforholdene
kunne characteriseres saaledes:

A. Subg. Lumpenus, Reinh. 1835—30.
Kjeverne og paa Palatinbenene. .
L.~ L. fabriciz, Reinh. 1835—36. (Urghland, Spits-

Tender

bergen).

2. L. medius,” Reinh. 1838. (Grgnland, Spits-
bergen). .

3. L. anguillaris, (Pall.) 1811. (Nord:Americas
Vestkyst). ’

B. Subg. Leptoclinus, Gill (1861) 1864. Tender

¢ Kjeverne, paa Palatinbenene, og paa Vomer.
1. L. maculatus, (Fries) 1837. (Grgnland, Nord-
. Americas Dstkyst, Spitsbergen, Nord-Europas Vest-
kyst).
C. Subg. Leptoblennius, ill 1860. Twender blot ¢
Kjeverne.
1. L. lampetraeformis, (Walb.) 1792. (Grenland,
Island, Spitsbergen, Nord-Europas Vestkyst).
2. L. nubilus, (Richards.) 1855. (Arctisk Nord-Ame-
rica, "Spitsbergen?).
- 8. L. serpentinus, (Storer) 1848—51, (de-Ameucas
Ostkyst).

men ingen Tender paa Vomer og Palatin- -
g
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vomer), corrected by Reinhardt in his treatise on the fishes
of. Greenland (1838), as a misprint or an error in the
manuseript, to *“(anebuerne” (palatine bones). In this
paper the author again discusses the genus, distributing its

several species among three groups or sub-gemera — mnot
however with a separate nomenclature — inder the common

generic name of Clinus, given by Cuvier. This classification,
based wholly on the arrangement of the teeth, should
doubtless be retained, in the event of further sub-division
of the genus proving needful.

In the first group, or “sub-genus, Reinhardt classes
together (1838) the two species Clinus lumpenus ( Lumpenus
Jabricii) and Clinus medius; whereas Clinus aculeatus,
since found to be furnished with teeth on the vomer
also, is assigned a place in the second group; the
third sub-division comprises Clinus gracilis, a new species,
having teeth in the jaws only, none on the vomer and the
palatine bones. . .

The first to arrange the different species of Lumpenus
among distinct genera was Gill, who, in his catalogue of
fishes occurring on the mnorth-western shores of North
America (Proc. Acad. Nat. Sci. Philad. 1861), and subse-
quently in his synoptical review of the family Stiche-
idee (ibid 1864), refers the 6 species there mentioned
as.inhabiting that wide region to no less than 5 different
genera. Of these, however, 2 at least, viz. Anisarchus and
Centroblennius, should unquestionably be excluded, the cha-
racters on which they are based being wholly specific. The
same, too, is the case with the genus Leptogunellus, established
by Ayres in 1855, typical form Pallas’s Blennius anguilla-
728, inhabiting the Pucific Ocean (Proc. Acad. Calif. Nat.
Sci. 1855).

These sub-genera, based accordingly on peculiarities
connected with the teeth, may be characterised as follows: —

A. Subg. Lumpenus, . Reinh. 1835—36.  Teeth in
Jaws and on the palatine bones.

1. L. fabricii, Reinh. ,1835—36 ‘(Greenland, Spitz-

bergen).

2. L. medius,

bergen).

3. L. angudlaris, (Pall) 1811 (Westeln coast of

North America).

B. Subg. Leptoclinus, Gill (1861) 1864."
Jaws, on the palatine bones, and on the vomer.
1. L. maculatus, (Fries) 1837 (Greenland, east coast
of North America, Spitzbergen, west coast of
Northern Europe)..

C. Subg. Leptoblennius, Gill (1860)."
jaws only. ‘

1. L. lampetreformis, (Walb) 1792 (Greenland,
Iceland, Spitzbergen, west coast of Northern Europe).
2. L. nubidus, (Richards) 1855. (Axctic regions of
North America, Spitzbergen?). _

3. L. serpentinus, (Storer) 1848—51 (Eastern shores
of North America),

Reinh. 1838 (Greenland, Spitz-

Teeth in

Teeth n



Uagtet det maa erkjendes, at en Optreden eller Man-
gel af Tender paa Craniets tandbzrende Ben hos Fiskene
i Regelen kunne afgive Characterer af en afgjorende Be-
tydning ved Slegternes Adskillelse, maa dette Forhold hos
Lumpenus-Gruppen utvivlsomt ansees for at veere af mindre
Vagt, idet Tandsettet idethele baade er lidet constant, og
uden samtidig at veere ledsaget af tilsvarende Forskjellig-

heder i den gvrige Legemsbygning, der er swerdeles over-

ensstemmende hos alle Arter.

Hertil kommer, at de Twmnder, der kunne optraede
paa Vomer og Palatinbenene, ere uden Undtagelse yderst
fine, og i mange Tilfelde er det forst efter ngje Undersp-
gelser muligt at paavise deres Tilstedevarelse, selv hos de
sterre Individer. At de paa disse Ben forekommende
Twxender ikke kunne vaere af nogen smrdeles Betydning for
Individet, fremgaar alene af den Omstzndighed, at de farst
udvikles lenge efter Kjmvetenderne (der aldrig mangle),
saaledes at Characterer, hentede af dette Forhold, hos yngre
Jndivider ganske tabe sin Anvendelse.
ere saaledes Palatintenderne endnu umarkelige hos Indi-
vider, der ere halvvoxne (eller hvor Totallengden er under
70™m); hos L. maculatus er netop det samme Tilfeeldet
med Vomerin- og Palatinteenderne. Det synes saaledes
ikke hensigtsmessigt at tillegge de paa disse Tandforholde
byggede Characterer hos denne Slaegt en videre Vagt, end
i det hojeste til Adskillelse af Underslegter.

L. medius tilhgrer saaledes Slegten Lumpenus i be-
grendset Forstand, ligesom L. fabricii fra Spitsbergen og
Grgnland, samt Pallas’s Blennius anguillaris fra det stille
Hav. Overensstemmelsen mellem disse Arter er visselig
saa gjennemgaaende, at det bliver ganske unaturligt at hen-
fore dem under forskjellize Slegter, saaledes som af Gill
og Ayres er forsggt. For L. medius har Gill, som oven-

for nevnt, 1 1864 opstillet Slegten Anisarchus; men den -

eneste af de Cl.laracterer,A der skulde kunne have Verdi
som Slegtsmerke, nemlig Antallet af Gjellestraaler, hvil-
ket opgives at vere T hos Lumpenus, 6 hos Anisarchus,
er ikke fuldkommen constant.
hos sine Exemplarer af L. fabricii fundet 7 Gjzllestraa-
ler; derimod -opgiver baade Fabricius (for sin Blennius
lumpenus) 6, og Malmgren har fundet samme Antal idet-
mindste hos 3 af sine 4 spitsbergenske Exemplarer. Hos
denne Art synes saaledes Gizllestraalernes Antal at variere,
og er falgelig ikke skikket til at opstilles som eneste Slegts-
character.

Den forste korte Diaglloée af L. medius meddeler

Reinhardt i 1838 i sin ovennavnte Afhandling om Gren-
lands Fisketauna. I Giinthers Diagnose i ‘Cat. Fish. Brit.
Mus. vol. 3 (1861), der var affattet efter et grenlandsk
Individ i Leydner-Muswet, angaves Arten at mangle Palatin-
tender, hvilket sandsyuligvis, har havt sin Grund deri, at
det undersggte Individ var ungt, og endnu ikke havde
faset disse udviklede. Udfsrligere Beskrivelse er
forst i 1862 meddelt af Krgyer i Naturhistorisk Tidsskritt
(3die Reekke, 1ste Bind 1861—63), og til denne Beskrivelse
fajer Malmgren i sin Afhandling om: Spitsbergens Fiske

Hos L. medius.

Vistnok har Kroyer altid.

dog -
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“anguillaris, inhabiting the Pacific Ocean.

It cannot indeed be denied that, -as a rule, the arran-
geient of the teeth on the dental bones of the cranium
does furnish characters of very great importance in distin-
guishing between allied genera of fishes; but, in the case of
the Lumpenus group, less weight must decidedly be attached
to the dental characters, which, 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 occur on the vomer and
the palatine bones are without exception exceedingly small,
so minute, indeed, that considerable difficulty is often
experienced in detecting 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 the 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 not apply to young
individuals. In L. medius, the palatine teeth are therefore
scarcely. perceptible in half-grown individuals (with a
total length under 70mm); in L. maculatus, 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 than
as a means of distinguishment between sub-genera.

Accordingly L. medius belongs, in a limited sense,
to the genus Lumpenus; also L. fabricii, occurring on the
shores of Spitzbergen and Greenland, and Pallas’s Blennius
These species
exhibit inter se a uniformity so general and striking, that
classification under separate genera, as suggested by Gill
and Ayres, seems quite out of the question. For L.
medeus, Gill, in 1864, established the 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 Lumpenus, 6 in Anisarchus — is
not strictly constant. True, Kriyer has found 7 branche-

- ostegals in all his specimens of L. fabriciz; but Fabricius.(in

his description of Blennius lumpenus) gives 6, and Malm-
gren observed the same number in at least 3 of the 4
specimens ‘he obtained on the coast of Spitzbergen. - Thus,
to some extent the number of branchiostegous rays does
vary in this species, and cannot therefore be appropriately
regarded as the sole generic character.

The first brief diagnosis of L. medius was furnished
by Reinhardt, 1838, in his treatise — cited above — on
the Fauna of Greenland. Giinther’s diagnosis in Cat. Fish,
Brit. Mus. vol. 3 (1861), from a Greenland specimen, pre-
served in the Museum at Leyden, describes the species. as
not having palatine teeth; probably, however, the specimen

" examined was a young individual, and the teeth on the

palatine bones accordingly as yet obsolete. The first de-
tailed description was given in 1862, by Kréyer (Naturh.
Tidsskr, 3 Reakke, 1 B. 1861—63); and this description
has been since supplemented by Malmgren in his treatise
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'§ 1864 flere Tilleg.
bleven afbildet.

‘Udmaalinger. Af de ‘under Noi‘dhavs-Exl')editionen
erholdte Individer var alene et enkelt Individ sandsyn-
ligvis naeued at vere fuldvoxent (122mm); de -gvrige vare
mindre.

Totallengde., Hovedets 'Laengde. .

a. (Adu,nt Bay) 62 mm 11;5mm
b. (Advent Bay) 66 - 125 - 7
c. (Stat. 366) 68 - 13 -
d. (Stat. 366) ‘ 84 - 16 -
e. (Advent Bay) .. . . 89 - 16,5 - .
J+ (Stat." 366) . 89 16,5 -
g (S‘tat 366) - . 122 - 22 -
Beskrivelse. Legemsbygning. Legemets Hgjde over

Nakken indeholdes hos alle ‘de erholdte Individer omtrent
11 Gange i Totallwngden, bagenfm Nakken er Legemet

jevnhgjt indtil Anus, eller haver sig ganske ubetydeligt, |

iseer hos enkelte mindre Indmder, -indtil - Begyndelsen af
Dorsalen.

Anus er behvgendc forholdsvis langt tllbage saaledes,
at Legemets Leengde foran Anus forholdex sxg til Partiet
bag Anus (Halen), som- 1 til I4.

Hovedet er relativt noget’ mindre hos de udvoxede

- Individer, end hos de yngre; -hos de sidste indeholdes det

52 til 5,4 i Totallengden, hos de eldre 5,5 til 59, eller:

endog 6 Gange'i denne. Kjeverne ere omtrent lige lange
fortil, og naa tilbage til Djets forreste Rand..
0_]nene ere temmelig tetstanende og store, samt len-

gere end Snuden, og indeholdes 3'/; til 4 Gange i Hoved-

leengden. \Taesebmene ere 1 Par, endende i korte Tuber;
i Newrheden af hvert af dem,fmdes en stgrre Pore, der
maaske kunne opfattes som et andet Par Nasebor.

- Gjeellespalten er vid, og naar nedtil frem under Mid-
ten af Ojet (saaledes .lengere frem, end hos de gvrige
Lumpener).
nedtil sammenstgdende, uden'e"entliglat ‘danne nogen fri
'.Fold paa Struben. '

Taenderne, der ere tllstede i K]:meme og paa Pala-

‘tinbenene, ere samtlige smaa og svage; hos alle Nordhavs-

Expeditionens yngre Individer ere Twndérne paa disse sidste
Ben endnu umerkelige, og selv hos det stprste ore de swer-
deles svage, skjont fuldt udviklede. - '

Finnerne. Straaleantallet viste sig. 1dethe1e temmehrr
const'mt hos, de erholdte, Individer.

a. D.61; A. 40; P. 1414,
b. - 61; - 40 - 14—14,
e 625 - 40 - 14—14.
d. - 63; - 41; - 14—15,
e. - 61; - '41; - 15—15,
f - 60; - 41; - 1515
g. - 61; - 41; - 14—16.
Den norske Nordhavgexpedition, | Collott: Fiske.

Saavidt vides, er Arten tidligere ikke |

Gjallehinderne, -der have hver 6 Straaler,ere

_of the other Lumpenus species).

on the fishes of Spitabergen.

The species is not known to
have been previously .figured. )

Heasux:ements. — Of the. specimens obtained on the
North Atlantic Expedition, one only appeared to have
nearly reached the adult stage of growth (1227m); all the

1est were immature individuals.

Total Length.” L. of Héad.
o (Ad\ent Bay) - 62rm 115 m
. - b. (Advent Bay) 68 - - 126 -
c. (Stat. -366) 68 - 13 -
d. (Stat. 366) .. 84 - 16 -
e. (Advent Bay) . 89 - - 16.5 -
S (Stat.. 366) . -89 - 165 - -
g. (Stat. 366) 122 - 22. -

General Description. Structure of the Body. — Depth *

‘of body at nape, in all the specimens obtained, is to total
- length about as I to 11; posterior to the nuchal region,

the depth continues uniform as far as the vent, or, in
the smaller examples shvhtl) increases up to the commence-
ment of the dorsal. : :

The vent placed compalat'\ ely far -back, the lensth
of the body anterior to the orifice bem" to the length of
the postanal region (the tail) as 1 to 1.4..

Head somewhat smaller in adults

than in young

- examples: in the latter, the length is to the total length as

1t0-5.2—5.4; in the former, as 1 to 5.5—5.9 (or even G).
Jaws about equal in length, 1‘eachmg baek to the anterior
margin of the eye. :

Eyes rather close and large; their longltudmal diame-
ter, exceeding the lengtll of snout, is to length of head as
‘1 to 3Y,—4. N
‘short tubes; in close proximity to each occurs a large
pore, which, peihaps may-be regarded as forming together
a second pair of rostsils.

~ Branchial opening tvide, extendmg forwards under
the middle of the eye (farther accordingly than in any
_Bi‘anchiostegous mem-
branes, each furnished with 6 rays, contiguous on the isthmus,
without however producing a free fold on the throat.

Teeth, small and feeble, in the jaws and on the
palatme bones. In all the younger examples taken on
the Expedltlon the palatine teeth were as yet obsolete,
and in the largest “even, exceedmgl) feeble, though fully
“developed. L '

Fins,

— The number of fin-rays was comparatively

constdnt in all the spcc;mens obtained.

@ D.6l; A 40; P 1414,
b. - 6l; - 40; - 14=l14.
¢ - 62y - 40; - 14-—14.
d. - 63; - -4l; - 14—15
e. - 6l; - 41; - 15—15,
foo- 605 - 41; - 15—Ib.
g. - 61; - 4l; - 14—15.



Dorsalen beg)ndel over Pectoralernes Rod; dens
Straaler, der ere'61 eller 62, sjeldnere GO eller 63 i An-
tal, ere i Bevyndelsen korte, og 1 eller et Par af dem ere

ved Roden nasten fri; den har omtrent fra Midten af en .

jevn Hgjde bagover, og den sidste Straale er ved en Mem-
bran forbunden med’ Caudalen.

Anilén har 41—42 Straaler (S](,ldnele 40 eller 43);
den forste, der er ganske kort,-er_en Pigstraale, de gvrige
leddede, og i Spidsen klgvede. Den er fortil lav, men til-
tager i Hojde bagtil, saaledes-at dens sidste Straale er !/
lengere, end den tilsvarende i Dorsalen. Denne sidste Anal-
straale er (ligesom Dorsalens) efter sin hele Lieengde.-ved
en Membran forenet med Caudalen, og laegger sig lengere
ud over dennes Rod, end det er Tilfzeldet méd den tilsva-
rende Straale i Dorsalen,

Caudalen er jevnt wgformigt afrundet, Lios de yngre-

noget stumpere; som -ovenfor nzvnt er den ved Grunden
forbundet ved en Membran med Dorsalens og Analens.
sidste . Sﬁraale
ler, der alle ere leddede (og med Undtagelse af et Par
paa hver af Siderne, -tillige delté), foruden af et Par. korte
og uleddede Stgttestraaler.
. . Pectoralerne ere jevnt afrundede, noget kortere, end
Hovedet, eller omtrent af Caudalens Laengde samt 1elat1vt
noget .l'aengere hos de yngre, end hos de wldre Individer ;
de indeholdes i Totallengden omtrent 8 Gange..
nes Antal er typisk 14, sjeldnere 13 eller 1b;
leddede,” og de gverste og mellemste tilh‘ge' klgyede. -Hos
de nederste Straaler rager Spldsen et k01t Stykke udenfor
Membranen. . ~

Ventralerne ere forholdsv1s smaa, indeholdes hos det
storste af de erholdte Individer (Totall. 1227") 24 (Gange
i Totallengden, hos dé mindre omtr. 22 .Gange i denne.

De bestaa af -en smrdeles kort Pigstraale, og 3 leddede

Straaler, alle yderst spinkle.
Sidelinien.

springer ved Gjellespaltens gvire Ende, og gaar derfra ret
ud mod Caudalen i.den Fure, som danner Legemets Midt-
linie. Porerne ere overalt ganske 'smaa og twmtstaaende,
sagledes, 4t der i-det Hele kommer omtrent 2 .Porer for
hver Hyvirvel.

Skjeellene. ‘Disse ere smaa og lidet fremtredende;. de
ere serdeles fastsiddende, og ordnede i twmtstillede Rakker,
De strzkke sig frem paa Hovedet hvor de bedaekke Kin-
derne, men ere her cyclmde medens de paa Legemet ere
imbricate. :

Furven er afvigende fra de gvrige Arters dervcd at‘ )

Pletterne ere faa og utydelige. Bundfarven er graagul;
Krgyer og Reinhardt beskrive sine Individer som ‘ganske
ensfarvede; Malmgren paaviser derimod, at. Pletter ere
tilstede hos det friske Individ, men forsvinde efterhaanden
mere,. naar dette. en Tid har varet opbevaret: paa Spiritus.
Hos de fleste af:de, undér Nordhavs-Expeditionen - erholdté
Individer ere endnu disse Pletter delvis i Behold,
de ofte ere svage og nwmsten usynlige. ' Hos det: strste af

. Den bestaar. af omkring 17 langere Straa-

Straaler-
alle ere -

_ -*Som hos alle Arter er Sidelinien utyde-'
lig; men kan dog overalt forfelges i sin Helhed. Den ud-

skjont -

‘these spots are still obvious, _though less distinct.

Dorsal commencing immediately above the orlgm of the
pectorals; number of rays 61 or 62, more mrely 60 or 63, -
the first in the séries short, I, or sometimes 2, almost free
at the base; from about the mlddlc of the fin, the depth con-

tinues uniform, the ‘terminal ray beiﬁg connected with the

base of the caudal by a thin membrane.

. Anal furnished with 41—42 rays (more rarely 40 or
43), the first, which is spinous, being quite short, the rest
articulated and branched at the points. Tm the ante1101

. part depressed, this. fin gradually increases in depth, i

terminal ray being one-fifth longer than that cc_)rresponding'
with it in the dorsal. - The last of the anal rays (in-com-

‘mon with that of the dorsal) attached throughout its entire

length by a connective membrane to the base of the cau-
dal, and extending farther beyond it than does the terminal
ray in-the dorsal.

Caudal rounded (subtruncate), in younger individuals
somewhat more obtuse; at the base conmected by a mem-
brane .with the terminal rays-in the dorsal and anal. This

fin consists of about 17 long rays, all of them articulated,

and, saving one or two on either side, b]pmtlt(, also,

_exclusive of a couple of short’ rudlmultary 1ays \\1thout

articulation. :
_ Pectorals uniform conve.x,'in length somewhat shorter
than' than' the head, or about equal to the caudal, and

. relatively a trifle longer in young than in adult individuals;
" their length is to total length nearly as 1 to 8..-

Typical
number of rays 14, — 13 or 15 more rarely observed; they
are all articulated, the uppermost and the medial likewise

- cleft. In the lowermost mys, the points shghfly projecting

above. the membrane.

Ventrals comparatively small; ~1ength in the largeSt'
of the specimens obtained (total length 1227) is to total
length as 1 to 24, in the smaller examples, about as 1 to
22." They consist of one exceedingly short spinous 1ay
and 3 articulated rays, all extremely slender.

Lateral Line. — As in all the other speqies’, the
lateral -line is indistinct, but can be tracéd throughout
its entire length. It commences at the upper extremity
of the branchial opening, passing from ‘thence straight to
the caudal, along the furrow forming the mesial line. The

. pores are exceedingly minute and .close,. about 2 to ulch

vegtebm .
Scales. Small, and not‘ plainly v151ble, tumly
attached to the skin, and closely arranged in regul:u series..

* They. extend out on thé head, where they cover the cheeks;

here," however, they ‘are cyclold but imbricate on the hody.

" ‘Colour. — In its marking, this species is distinguished
by the spots, which are few-and indistinet. Ground-colour
greyish-yellow. Kloyer and Remhzudt both describe their
specimens as of a uniform. colour; Mahngwn, however, has
shown that spots undoubledly occur -in individuals newly

-taken, but gradually become obsolete in' spirit-specimens.

In most of the examples obtained~ on the Expeditiow,
The
largest individual .is marked with a number.of light" brown-
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Individerne strekke sig en Del saadanne af lys brunlig
Farve langs hele Legemet, ligesom der findes flere brun-
sorté ‘Laeng'depletter paa Midten af Dorsalen.” Flere af de

mindste Individer derimod ere nasten uplettede, og have

en smudsig graagul Bundfarve, der nwsten ligner den, som
Fiske' pleie .at antage, naar de i nogen Tid ‘have va,ret ud-
satte for If 01dmolben i en Fiskemave.

Appendices pyloricae befandtes hos et af de )Il"le

.. Individer at veere 41 Anta] de 2 k01te1e end de gvrige: -

Fade I Ventrikelen af et mmdle Exemplar fra
Magdalenebay fandtes ﬁntfmdelte Clustacecl der ikke lode
sig bestemme. Selv tJenel Arten, ifglge Malmgrens Obser-
vationer paa Spitsbergen i 1861, til Fgde for fleré Fugle,
iser Uria ga ﬂle ‘ o

Udbredelse
Grenlands og Spitsbergens Kyster. I 1835 anmeldtes den
af Reinhardt for Videnskabs-Selskabet i Kjgbenhavn ' fra
Grenland; senere er den hjembragt i adskllhge Indn1de
fra Spitsbergen under de.svenske Expeditioner, og den an-
gives at forekomme tﬁ.ll'igél'e. her, end ‘de gvrige Arter.
" Dette synes ogsaa at kunne bekreftes ved Nordhavs-Expe-
ditionen, som erholdt den, som ovenfor nmvnt, i 7 Indivi-

der fra et Par forskjellige Localiteter paa denne @gruppe.

Ved Finmarken eller paa andre Steder af Ishavet er den
hidtil ikke angivet som funden.

16. Lumpenus maculatus, (Fries) 1837,

Pl II, Fig. 18 *

Lumpenus aculeatus, Reinh, Overs.'1835—36, Kgl: D. Vid. Selsk. Naturv.
Math. Afh. 6 Del, P . (Kbhvn 1837). Uden Beskrivelse
eller Diagnose.

Clinug maculatus, Fries, Kgl. Vet. Ak Handl 1837, p. 49 (1837).

Clinus neuleatus, Reinh, Kgl. I). Vid. Solsk. Naturv. Math. Afh, D,.

p- 114 og 122 (1838). . |
LZumpenus (Ctenodon) maculatus, Nilss. Sl\and.'Fauna., 4 Del, p. 10Q (1855).

Stichacus maculatns, Hinth., Cat. Fish. Brit. Mus. vol. 3, p. 281 (1661). .
3, p. 281 (1861) )

Stichaeus aculeatus, Giinth, Cat. Fish. Brit. Mus vol,
Straaleantallet fejlagtigt. -
Leptoclinus maculatus, Gill, Proc. Acad. Nat Soi. Philad. 1861,
p. 45 (1861).. '
Lumpenus aculeatus, Kr. Naturh. Tldsskl‘ 3 R
: - 1861—63 (1862). .

App.

I By p. 2()8, Kbhvn..

Diagn Tender i Kjeverne, i)a;z Vomer og Palatin-

benene. Hovedet indeholdes hos de yngre Individer 6/, hos de .

@ldre indtil 6 Gange i Totallengden. Overlgjeven. ubetyde-

ligt langere, end Underkjoven, naar tilbage til Gjets Midte
eller dets bagwe- Rand. De 2—4 forste Dorsalstraaler korte, -

og ved Roden fri. Pectoralerne forholdsvis store, indeholdes
omtrent 6—7 Gange ¢ Totallengden; de 5—6 nedre Straaler
Pludseligt forlemgede.. Cowdalen ved Roden fri, bagtil ret

L. medius C;. hidtil blot funden. ved

“hagen

" Lnanpenus. acvdcatus, Kr. Naturh. Tldsskl

ish spots, extending. Lﬂong' the whole .of the.body ;' longi-
tudinal patches oceur, too, in the middle of the dorsal fin.
Some of the youngest. individuals, however, are of a uniform
dirty greylsh-) ellow, closely 1esemb]mﬁ that which the skin .
of fishes assumes in' the stomach of a fish some time after

the plocess of dlgestlon has commenced

In one of the younger‘individuals, the pyloric.-appen-
dages were 4 in number, 2 shorter than the others.

Food. — In the stomach oi 