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PREFACE.  
__ - 

T h e  ainr of this Report. tlic first volume of wIiiclr now appears, is to 

give, in a series of separate Menroirs, a complete account of tlie Scientific 

Results of the Nowegian Pu’orth Polar Expedition of 1893-1896, 

The expedition was rendered possible by the united support of 

HIS MAJESTY KING OSCAR, THE NOHWEGIAK S’rORTING, 

and a series of contributors, amongst whom may be mentioned the three 

men. Messrs. THOMAS F E A H N L E Y ,  A X E L  H E I B E R G  and E L L E F  RING- 

X E S ,  who formed the Committee of the Expedition, bore the burden of arrang- 

ing its pecuniary affairs, and assisted with so much valuable work; and 

further, Mr. C. J. A. D I C K ,  Baron O S C A R  D I C K S O N ,  Consul W E S T Y E  

E G E B E R G ,  Mr. A N T O N  C M H .  H O U E S . ,  Mr. A. S. K J ~ S T E R U D ,  Consul 

N I C O L A Y  H. K N U D T Z O N ,  Minister of State C. L B V E N S K I O L D ,  Mr. A M U N D  

R r N G N E s ,  the firm H A I . V O R  S C H ~ U ,  Mr. C. S V N D T ,  Baron H A R A L D  

W E I I E L - J A R L S B E R G ,  the R O Y A L  G E O G R A P H I C A L  SOCIETY O F  L O N D O N ,  

and others. 

I do not know how to express in words the gratitude which my coma 

panions and I feel for the interest and confidence placed in our undertaking 

and ourselves before we started, arid for  the many signs of sympathy shown 

us after our return. I trust that the results published in these volumes will 
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give the Norwegian Natioii arid the noble contribiitors the best reward that 

\ye can bring them. 

The expedition in the Frant must, to sonie extent, be regarded as a 

1)ioiieer undertaking. It was trying a new inode of travelling for penetrating 

into the unknown region of thc sea surrounding the lVorth Pole. It was not 

easy beforehand to calculate what. difficulties niight there he met with, or what 

struggles for life the menibers of the expedition might have to go through. 

Certainly, with the best of niy kriowledge, I could come to no other 

conclusion than that u ship like the Frmu should, according to all proba- 

bility, be carried by the ice, unharmed and safe, along its untrodderi track 

across ail unkiiown sea; but nevertheless 1 could not hide froni myself the 

fact that this was contrary to the espectations of most authorities on the 

subject. It may, therefore. be considered a pardonable weakness, if I not 

onlv admitted the possibility of losing the ship, but also coristantly kept this 

Iwssibility in view, while preparing and equipping the expedition, 

.- 

Nor could I say with certainty how long the voyage would last. Accor- 

ding to niy calculutions, the probability was that it would not last longer 

tlian three years, but no one could ht:  certain that this period might not be 

tlout)led or niore, arid I thought it my duty to equip accordingly. 

The whole preparation of the expedition was therefore based on the 

possibility that it might last a long series of years, and that the ship might 

be lost, the members having to return a long distance across the drifting 

polar ice, nr in boats, without being able to carry much in the way of scien- 

t.ific collections and instrurnents, or even scientific journals. For the planning 

of  the scientific work, thesc cotisideratioris were, therefore, decisive. 

The ship was made as sniall and a s  strong as possible: and in order to 

saw sptice, as well us fuel for tieutirig and light, it was thought imperative to 

reduce the accomniodation for the members and the scientific work as much 

H S  possible. As the ship W R S  nearly filled by the necessary provisions, 

coal, equipnient, etc., iiottiiiig could bc tukeii which was not considered quite 

essential. There was thus no room for special laboratories, which would have 
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considerably facilitated the many different kinds of scientific work. With our 

present experience from the Fram, this could be materially improved oti a 

future expedition of the same kind. The worst thing was, however. that in 

order to save space and provisions, the number of the members of the expe- 

dition had also to he reduced to a minimum, and the scientific staff could 

not be numerous. It was therefore unavoidable that a number of scientific 

observations of various kinds should fall to each man’s lot, and this seldom 

happens without the risk of having no series of observations quite complete 

and satisfactory. 

Considering all this, and the numerous difficulties with which any kind 

of scientific work has to contend during such an expedition and in such 

surroundings, constantly adrift in  thc ice, it might be expected that our 

scientific results ~voultl not he Yery nbuiidant. However, in spite of everything, 

it may be Justly said that the expedition has brought home both abundant and 

valuable scientific material, which will in niaiiy respects esse11 tially increase 

our knowledge of the North Polar Region. This result is solely due to the 

never-failing ardour with which my ronipanions on board the Fruii~ undertook 

the inany and multifarious observations entrusted to them, and it has been a 

pleasure to hear the specialists who have kindly uiidertakcir thc elaboratioii 

of the material, express their unreserved and unanimous recognition of the 

amount of work done. 

In issuing this first volume of the Scientific Results of the Espedition, 

therefore, I feel it my first and pleasant duty here to acknowledge, with deep 

gratitude, the devoted work of all my companions. 

I desire especially to mention late Lieutenant, now Captain in our Navy, 

S I G L‘ R D S c o T T- H A K s E N , who with admirable skill and energy took cliarge 

of the astrononziml, meteorological (partly also auroral), ~iragnetic, p e w  

dulum and other obsewations, as  well as the navigation. These Iiunierous 

observations had all of them often to be carried on under difficulties which, 

especially during the long, cold polar night, were unusually great. But never- 

theless he has brought back material so copious and exact in every respect, 
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that i t  has drawn admiration from the specialists wfio are now working it up. 

I fear thatEvery few who look through the volumes in which these obser- 

vations are printed, will be able fully to realize what an amount of mental 

energy and endurance every page really represents. 

I also desire to mention specially Dr. H. G. B L E S S I N G ,  who carried on 

the physiologi~al investigat,ioiis on board, made the botanicrrl collections, and 

during the last two winters undertook the observations of the Aurora Borealis. 

After my departure from the ship, lit. took chargct of the oceanic researches, 

the zoological collections, the obscrvatioiis of thc ice, of the atmospheric elec- 

tricity, etc. 

It is unnecessary to say that I remember with deep gratitude the work of 

Captain 0 T T o S v E R I) R IT P ,  who wns inaster of thc Frain, and the leader of 

the expedition after March, 1895, tirid thus assisted in all branches of scientific 

work; - arid last but not least my faithful conipnnion on the sledge-journey, 

Lieutenant H J A L M A R .J o H A N s E N , who in every respect rendered me ardent 

and valuable 'assistance in my erideavours to make such scientific obser- 

vations as the often difficult circumstances of our long and lonely journey 

would permit. 

There are many of the others, indeed, who also deserve to he mentioned 

specially; hiit as this will be done later in the vnrious Memoirs. I here beg 

~ l l  my conipanions to accept my warmest thanks for their work, and the 

way in which they all of them contrihutcd to the Scientific Results of the 

Expedition. 1 feel certain that it is with deep sorrow that we all miss two 

excellent conirades amongst. the number of thc living, L A R S  P E T  T E R S E N ,  

who died in 1898, in Hamburg, and BE R s T B E  .u T S  E N ,  who died last winter, 

on a new expedition i n  Franz Josef Land. 

It. is only natural that a t  this moment I should also gratefully re- 

member those men of high distinction who so largely assisted me in the 

scientific equipment of the expedition. I may especially mention Prof. W. C. 
B R B G G E R ,  prof. Id. G E E L M U Y D E X ,  Dr. JOI IAS H J O R T ,  Prof. w. c. MAC 

INTOSH (St. Andrews), Prof. H. M o i l s ,  Sir J O H N  M U R R A Y  (Edinburgh), 



Dr. G. N E u M A Y E R (Hamburg), Prof. 0 T T o P E T T E H s so K (Stockholin), Prof. 

0. E. SCHIQTZ,  Dr. L. S ~ H M E L C E ,  Mr. R O B E R T  H. SCOTT (London), 

Prof. A L E X A N D E R  S U P A N  (Gotlia), Gencral A. v o N  TILLO (St. Petersburg), 

Baron E. V O N  ~ ' O L L  (Dorpat), Dr. H E I ~ C U L E S  T O R N O E ,  Prof. S o r ~ u s  

T o H u r ,  I'rof. &. W I L L E ,  and Mr. E u \ v ~ ~ n  \ v I i T M P E R .  

For the preparation of this Heport. I liavc beeii fortunate eiiougli to 

sectire the co-operntion of sonie of thc first authoiitics in the vt~riiius braii- 

ches of science, all (if whom, with fi.irwlly readiness. undertook the tlnlioratioii 

of the niaterial. Thanks to  the liberal assistance of the council of thc 

Fridtjof nTnnsen Fund for the Advm)acc?nient of Science, thc necessary Iiieatis 

for publishing this Report has lieeii p1nct.d a t  my disposd. I thus hope that 

I shnll bc successful in iny endeavour to inilk(. the voliiiiws, both 8s to contents 

and appearance, worthy of thc. Nnrwegiitn Ka tion and thc zealous nnd devoted 

work of my brave companions in  the expedition. 

During the preparation of the work. I have constantly kept i t i  view the 

fact that we have traversed unknown regions of the Earth, rcy$ons whirh 

will not probably be visited again for some time to conie. All obsermtinns 

made by us having thus an additional value, I have thought it right thnt 

everything shoirld be worked 111' with the greatest possihle care, and nothing 

he left out which might prove of the slightest interest. Being aware thnt this 

will probably, for a series of years hence, form a standard work as rcyprds 

our knowledge of the North Polar Basin, I ani tryiiig to make all the inforinn- 

tion 8s trustworthy as possible by giving, in most cases, the original ob- 

servations and material in full, so that the reader may he able to judge for 

himself how far the results or conclusions drawn are reliable, or may he able 

to draw his own conclusions. This may in several cases, e. g. the astrono- 

mical, meteorological, magnetic, oceanographic and auroral ohservations, add 

considerably to the size of the work; but it will, I hope, also niaterinlly increase 

its scientific value. 

In order to place the various Memoirs before the scientific world nt 

the earliest possible date, they are printed as  they are finished, without 
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there is sufficient material to form ti  volume. Each Memoir will be paged 

separately, and will be given a nuniber. running continuously from 1 through 

the whole series, by which it may easily be referred to. 

It might he thought suitable that these volumes should have heen intro- 

duced by a general narrative of the expedition, but as  this has already been 

given fully ill the popular account, ‘Fram over Poltiavet’, which has appeared 

in several languages (‘Farthest North’, *In Nacht und Eis’, ‘Vers le Pde’, ‘Fra 

Ghiacci e Tenebre’, etc,.), it \\-as considered unnecessary to give any such ac- 

count here. I feel coiifident that a more va1ual)le aid to future Polar expedi- 

tions will be afforded in the circumstance that the shipbuilder, Mr. C O L I N  

A R C H E R ,  has been kind enough to open the work by a description of the 

Fram, to which the expedition owes so much of its success. 

It would have been desirable that a detailed chart of the route of the 

Fram and the sledge journey shorild have accompanied this first volume. 

As, however, such a chart must be hased upon all the astronomical observa- 

tions, and as this large material, which is now being worked up by Prof. 

GEEIACYDEN, is not vel quite ready for publicxition, the charts will appear 

in the second volume, which I hope will follow iiot very long after the first. 

The second volume will probably contain the following Memoirs : 

6)  The Astronomical Observations and their Results, by Prof. H. GEEL- 
MUYIIEN (with charts). 

7)  Terrestrial Magnetism, by Mr. AXEL STEEIV, (with diagrams, etc.). 

8) On the Penduloni Observations and their Results, by Prof. 0. E. 
SCHIOTZ. 

In  thc! third volume will probably appear: 

9) The Oceanography of the North Polar Basin, (with charts and diagrams 

of the distribution of temperature, specific gravity, etc.), by myself. 

10) On Hydrometers and their Errors, especially those caused by Variations 

of the Surface Tension of Liquids (with illustrations), by myself. 
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11) The Depths, and Submarine Features of the North Polar Basin, by myself, 

with Chemical Analyses of its Deep-Sea Deposits, by 0. N. HEIDEN- 

REICH. 

This Memoir will also contain a description of the Microscopical Com- 

position of the Deep-sea Deposits by 0. B. BOGGILD. 

12) Diatomaces and Algae living on the Drifting Ice and in the Sea of the 

North Polar Basin, (with 4 plates), by Dr. H. H. GRAN. 

Amongst other Memoirs now being prepared for the subsequent volumes, 

I may specially mention the following: 

Meteorology, (with diagrams and charts), by Prof. H. MOHX, in one 

volume. 

Physiological Investigations made on board the Fram, by Dr. H. G .  

BLESSING. 

On Arctic Scurvy, especially with regard to its Etiology, by Prof. 

SOPHUS TORUP. 

Geological and Geographical Observations on the North Coast of Siberia 

aiid Franz Josef Land, by myself, with contributions from Prof. BRBGGER 

and Prof. GEELMI‘YDEN, (with maps and illustrations). . 
Observations on the Aurora Borealis, by myself, (with plates, diagrams 

and illustrations). 

Mammalian Life in the North Polar Region traversed by the Expedition 

by myself, (with plates and illustrations). 

Marine Animals collected during the Expedition, by Prof. G .  0. SARS, 

(with plates). 

Formation and Movements of the North Polar Ice, by myself, (wvith maps 

of the ice, etc.). 

On ‘Dead Water,’ by Prof. V. BJERKXES and Mr. C. WALFRID EKMAN, (with 

illustrations) 

Observations on Atmospheric Electricity, etc. etc. 



VIII 

The whole work is estimated to form five or six quarto volumes, which 

It will he issued it is hoped will be finished in the course of about two years. 

in the English language only. 

If nothing prevents me, it is my intention to give at the end of the 

work, a complete summary of the Scientific. Results of the Expedition. 

GODTHAR, LTSAKER. December, 1899. 

FHIDTJOF NANSEN. 
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T H E  F R A M  

BY 

COLIN ARCHER. 
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T e  success of an expedition, such as that planned and carried out by 
Dr. Nansen during the years 1893-96, must in a great measure depend 
upon every possible contingency being foreseen and provided for, and every 
detail of the outfit choseo with a special view to the purpose to be served. 
To no part of the equipment could this apply with greater force than to 
the ship that was to carry Nansen and his companions on their adventurous 
voyage. It was clearly of the greatest importance that she should be 
the best that could possibly be devised for the purpose. The fate of the 
undertaking, and the safety of those who entered upon it, would evidently 
largely depend upon their always having, whatever might happen, a cornpa- 
ratively safe place of refuge to fall back upon; while the loss of the ship 
would necessarily entail hardship and suffering to the crew, and possibly the 
miscarriage of the whole enterprise. It was, therefore, in the highest degree 
important in the design and construction of the vessel to form as precise an 
estimate as possible of the nature of the strains and destructive forces to 
which she niight become exposed, and of the various critical situations into 
which she might be thrown on her way, and to take such measures as 
experience might suggest for securing her safety. 

The leading idea, which formed so to speak the key-stone of the 
expedition, was that the vessel, after having reached the vicinity of the 
New Sibirian Islands, and having been frozen fast in the ice there, would 
be carried by an ocean current, slowly but surely, towards the coast of 

Greenland, passing at a greater or less distance from the North Pole. As 
the ice surrounding the vessel would drift with the current, it follows that 
it would necessarily be split up a t  certain seasons into floes, of which 
the dimensions were unknown, but which, judging from experience in 

I* 
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other parts of the polar seas, would be constantly grinding against each 
other, and crushing intervening objects with apparently irresistible force. To 
attempt to force a way through such ice was no part of the scheme. The 
part tile ship would have to play was mainly a passive one. She would have 

to lie still and be squeezed. Assuming this reasoning to be correct the question 
arose: - Is it possible to build a ship sufficiently strong to resist the enormous 
pressure likely to he brought to bear upon her, without sustaining serious 
damage? This was the problem which had to be solved, and  the prospect of 
solving it satisfactorily did not a t  first siglit seem promising. Almost without 
exception the best authorities on the subject both in Norway and abroad, 
men who had the best opportunities of forming a n  opinion from personal ex- 
perience, expressed the belief that the question niust be answered in the nega- 
tive; the ordeal, i t  was maintained, would be too severe for the strongest 
structure. Nor were the accounts of previous voyages in high latitudes en- 
couraging. Many a fine ship had been tried arid found wanting, thus adding 
strength to the general belief that the pressure of the ice is irresistible. When, 
therefore, the Fram was fitted out and ready for sea, it was undoubtedly 
still the prevailing opinion among those who had seen her while being built, 
that we m i g h t  see Nansen and his men again; hut the ship - never. 

But, although the greatest weight was attached to these opinions and 
facts as far as they went, they could not be looked upon as affording conclu- 
sive evidence thnt the problem does not admit of B favorable solution. I t  is 
sufficieni to say that, RS far as was known, no ship had as yet been built 
with the avowed object of putting the problem to a practical test. As a 
rule arctic explorers had, heretofore, made use of ships, strongly built no 
douht, and frequently specially strengthened for the occasion; but it is doubt- 
ful if any one of these ships could be said to have been thoroughly suited 
for the work. or to have been so strengthened as  to make every part equally 
invulnerable. 7’0 effect this i n  a vessel originally built perhaps for a totally 
different purpose, may be a task of some difficulty. It becomes comparatively 
easy when the result aimed at is kept steadily in view from the keel up- 
wards. It was to put the question of the possibility of surviving a protracted 
encounter with the ice to a practical test, that the Fram was planned and 
built. To make her proof against its assaults was the consideration to which 
all others had to yield precedence. 
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But apart from considerations of mere strength of structure, there were 
questions of design or model which. it was believed, would play an important 
part in the attainment of the desired end. It is sometimes expedient in an 
encounter to evade the full force of a blow rather than oppose it, even if it 

could be met with impunity; and there was reason to believe that by a 
judicious choice of model, something could he done to break the force of a 

,,nip", and thus deprive it of half its terrors. It frequently--happens that 
small vessels, of w1iic.h a considerable number every year visit Spitsbergen 
and Novaya Zemlva waters from the North of Norway, when caught in the 
ice, are raised hodily out of the water without sustaining serious injury. 
These vessels are by no means remarkably strong: but. like most small sail- 
ing craft, they generally have a considerable rise of floor, and sloping sides. 
When, therefore, they are nipped the ice, instead of being opposed by a verti- 
cal wall like an ordinary ship's side. meets a sloping surface, and is pres- 
sed down under the bilge, causing the vessel to rise until the ice from oppo- 
site sides meets under her keel, and forms a bed for her to rest on. Hence 
their immunity from destruction. 

In order to utilize this principle it was decided to depart entirely from 
the usual deep-bilged form of section, and to adopt a shape which would af- 

ford the ice no point. of attack normal to the ship's side, but would, as  the 
horizontal pressiire increased, force the attncking floes to dive under the ships 
bottom. lifting her as  described above. How this desirahle end was sought 
to be realized in the Frarn, will best be understood by a reference to the plans 
(PI. I and 11). showing her lines and two of her cross sechns.  It will be seen 
that plane or concave surfaces were avoided as much as possible by giving 
her round and full  lines. This, while increasing the power to resist pres- 
sure from outside, R I S O  had the advantage of making i t  easy for the ice to 

glide along the bottom in any direction. 
The Fram is an auxiliary screw steamer rigged as  a threemasted fore 

and aft schooner. Her engines, built at &ers mekanjske Vaerkstedu, are of 

200 indicated h. p. and were expected to drive her, when moderately loaded, 
at a speed of 6 knots, with a coal consumption of 2.8 tons a day. 

The first thing to he considered in making out the design was the size 
or carrying capacity to be chosen. As a general rule it may be said that, 
for any given strength of material, the strength of the ship will vary in- 
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versely as the size. For this reason the Fram was made only sufficiently 
large to enable her to carry the necessary supply of coals. provisions, and 
other stores for a period of 5 years, and to afford Rccomodation for her crew. 
The peculiar shape adopted for her cross section, coupled with the desire to 
cut down the length as much as possible - great length being an element 
of weakness - necessitated a greater beam than would he desirable in a 
seagoing ship. Considered merely as a safe home for her crew while drifting 
with the ice, even a greater approximation to the circular or bowl form, than 
that adopted, would have heen preferable: but as the vessel would have to 
sail or steam a long distance before she could he frozen in, and again 
after emerging from the ice, it was riot thought judicious t.0 depart too far 
horn the proportions between the extreme dimensioris usually found in sett- 
going ships. 

The principal dimensions are : 
Length of keel 103.3 feet = 31.50 metres. 

do. ,, waterline 111) ,, 36.25 ,, 
do. extreme 128 39.00 n 

Breadth at waterline 34 ,, 30.40 ,, 
do. extreme 36 13.00 ,, 

Depth. moulded 17.2 5.25 

Pisplacemelit at 15.6 ft .  ( 4 . Z  m.) draft, $00 tons. The measurements 

are taken to oiiiside of planking hut  (lo not include the ice sheathing. By 
custonihouse ntcasurernent she was fourid to be 402 tons reg. gross, and 
307 tons nett. 

It was estimated that tlic ship with engines would weigh about 420 
tons. At the draft of water given above, 15.6 ft .  which leaves a freeboard 
amidships of 3 feet, there would thus be a rriargiii for cargo etc. of 380 tons. 
Actually this weight was esceeded 1)y more than lo0 tons, leaving only about 
18 inches freeboard when the vessel started on her voyage. This extra im- 
mersion could not hut  act prejudicinll! when among the ice, as it would tend 
to retard the lifting process on which, i t  was believed, the safety of the ship 
would largely depend. Not only was there a greater weight to lift, but the 
manifest danger of the walls of ice, that would accumulate against the ship’s 
side, tumbling over the bulwarks and filling her decks before the ice under 
water could take effect, would be greatli increased. She would, however, be 



NO. 1.1 THE FRAM. 7 

somewhat lightened by the time she was frozen fast. As the event showed, 
she actually rose readily when pressed, and the danger of being overwhelmed 
by superincumbent masses of ice does not appear to have been so great as 

might have been anticipated. 
The model of the Fram having after much deliberation beeu fixed upon, 

it next became necessary to decide upon the most sintable system of 

construction, and, as the use to which this vessel was to be put was 
so totally different to that of any ordinary ship, it would be vain to 
seek a guide in any of the established rilles and regulations for ship- 
building. The builder was thrown on his own resources, and had to be 
guided by his own judgement and experience. The strength of a structure 
depends, of course, not only upon the strength of the material used, hut also 
quite as much upon the combination of the various parts, so as l o  form a 
compact whole. In this case i t  was important to econornise weight, so as 
not to reduce too niuch the cargo carrying capacity, and it became, therefore, 
necessary to modify the scantlings accordingly, select the timber with care, 
and above all to make a judicious arrangement of the materials, paying due 
attention to the connectioii of the parts, and the sufficiency of the fastenings. 

The Fram's keel is American elm in two lengths 14'* (35.5 cm.) square. 
The room and space is 2 feet (60 cm.). The frames are nearly all oak pro- 
cured from the Naval dockyards at Horten, where it had been stored for a 
number of years and was, therefore, thoroughly seasoned. It is all grown to 
shape so that there is scarcely any cross grain. The franies are as usual. 
double throughout, each course sided 10 to 11 inches, the two courses forming 
a frame being fayed and rivetted together, so as to make a firm and com- 
pact structure. The butts of the frames are connected by iron straps to pre- 
vent stretching. The inner lining consists of pitch pine in good lengths, and 
varying in thickness from 4'" to 6l* (10-15.2 cm.), the stringers and shel- 
ves being 8'11 (20.2 cm.). The keelson is also pitch pine in two tiers, one 

over the other, each 15'" (38 cm.) square, from the stem to the engine room. 
Under the boiler and engines there was only sufficient height for one keelson. 
There are two decks. The main deck beams are American or German oak, 
the lower deck and poop beams are pitch pine or Norwegian yellow pine. All 

the deck planking is Norwegian pine, the upper decks being 4*, the between- 
decks 3" thick. The beams are fastened to the ships side by fiorwegian white 
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pine knees (root and stem) of which about 450 have been used in the ship. 
Wooden knees were as a rule preferred to iron as being more elastic. A 
considerable number of iron knees were, however, also used, where wood was 
less suitable. In the boiler- and engine-room the lower deck beams had to 
be raised about 3 feet to give sufficient height for the engines. The upper 

deck was siniilarly raised from the stern to the mainmast forming the poop, 
under which the cabins are situated over the engine room. On the poop, 
immediately in front of the funnel, a deckhouse was built in which was fitted 
a chartroom, and from which the companion steps lead down to the cabin, 
one on each side. 

independent of the ice sheathing, the outside planking is double and all 
oak. The two first (garboard) strakes are, however, single, 7" (17.7 cm.) 
thick, and bolted transversely through the keel as well as to the frames. The 

first or inner layer of planking is 3b (7.5 cm.) thick, and fastened with spikes 
only; outside this comes a course of 4'" (10.1 cm.) plank, fastened with oak 
treenails and through bolts in the usual manner. The two top strakes are 
again single, Gin in thickness. The ice sheathing is greenheart, and covers the 
whole side from keel to within 18'" of the shear strake. I t  is 3'" thick a t  the 
keel gradually increasing to 6'" a t  and above the waterline. I t  is fastened 
with spikes and bay bolts only. Each course of planking was caulked and 
paid before the next \vas put on. The keel is thus inclosed by the planking, 
all but 3-4'" which project below it, and this part of the keel is rounded off 
so as not to obstruct the ice in passing under the ships bottom. The interstices 
between the frames were filled with a composition, consisting of coaltar, pitch, 
and sawdust, boiled to a consistency and poured in hot, the ship's side thus 
forming one cornpact mass varying in thickness from 28-32 inches (71-81 cm). 
In consequence of all operi spaces in the franiing being filled, there was no 

room left for bilge water under the ceiling. A loose floor was, therefore, laid 
a few inches ahove the ceiling on eucli side of the keelson, to give room for 
any water that might collect i l l  the ship. In order still further to strengthen 
the side and more especially to prevent stretching, iron riders were fitted on 
the ceiling extending froin the shelf of the upper deck downwards, well over 
the floor timbers. 

The stem consists of three massive oak timbers, one inside the other, 
making over 4 feet (1.92 111.) of solid wood in a fore and aft direction, by 
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15h (38 cm.) broad. The three outside courses of planking, as well as :he 
ceiling, had each a separate rabbet cut in the steni. The propeller sternpost 
is in two pieces placed side by side, and measuring 26"' ( 66cm.) laterally by 
14in (35 cm.) fore and aft. As will be seen by the lines (PI. I), the over- 
hanging coiinter runs to a sharp edge, and there is no transoni. On each 
side of the sternpost is fitted a stroiig counter timber parallel 1.0 the middle 
vertical plane, niakirig as it were o. double sternpost, aiitl tlie space betweeii 
them forms a well, running up right tlirougli the upper deck. The rudderpost 
is placed in the niiddle of this well, arid devides i t  into two parts, one for tlic 

screw arid the other Tor tlie rudder. By tliis riieaw the rudder a s  \vel1 as 
screw - which is made to unship - can be rnisetl clear of the water, aiid 
again shipped into tlieir places at pleasure. The rudder is liuiig so that t h  
rudder shaft, whicli is cylindrical, revolves about its owii asis, i i i  order to 
prevent jnniming if tlie well sliould tJc choked with ice. Abaft tlie rudder 
well the space hetween tbe counter timbers is filled with solid wood, the \\hole 

being securely bolted together laterally. The frames at this part (J f  the liull 
butt up against the counter timbers, arid are secured to theni by nieaiis of 

knees. The steni and sternpost are of course strengtheiied, and the two side3 
of the ship bouiid together, with massive aproiis and breasthooks of wood 

or iron. 
Although not built specially for ,,iamiiiing". it was probable that t l i c ~  

Fi-am would occasionally be placed in situations, i i i  which it would be neces- 

sary to attempt to force n passage. Her bow aid sterii were, therefore? shod 
iii the usual manner with ai1 iroii asiiig. 011 the forward face of tlie stern 
was bolted a segnieiit-shaped har of iron, from t l i e  hohstay plate downwards, 
some distalice under the keel. Outside this wcrc beiit, at right angles to 
the stem, bars of iron about 3'" X V/lin (7.6 X 1.9 cm.), extending about 
6 feet along the plankiiig 011 either side. These bars were pluced close 

together thiis forming a coiitiriuous tirriioiir plating dowii to withiu a couple 
of feet of the keel. The sharp edge of the counter ahaft. the wells was sinii- 
larly shod with transverse bars of iroii? while the lower edge3 of the wells 
were sheathed with stout iron plating. The rudder post, which from its es- 
posed position may be said to be the Achilles' liecl of the ship, was streng- 

thened with three heavy U shaped iron frames of which one \\'as fitted inside 
2 
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the screw aperture, the others, one on each side of the two posts and the 
keel, and bolted together laterally. 

In whaling and sealing ships, intended to work among ice, i t  is the usual 
practice to amass quantities of t.imher in the bows, so as to make them dis- 
proportionately strong as compared with other portions of the hull. These ships 
generally have more powerful engines than the Fram, and they have fre- 
quently to force their way through the ice, going at i t  full speed. The bows 
have then to hear the brnnt of the battle. In our case on the contrary 
where ,,nipping' was the chief danger to be apprehended, i t  was impossible 
to say where the M o w  might liil the Iiardest. but it was probable that the 
broadside, as presenting the largest target, would be exposed to the most violent 
attacks. But the broadside is evideiitl?, hoth structurally and from its shape 
which approaches nearest to a plane, the weakest part of the hull. It was, 
therefore, necessary to adopt extraortlinary ~neasures for strengthening this 
part of the vessel. The plan adopted will be best iinderstood by referring 
to the plans of sections shown on pi. 11. Under every beam i n  both decks 
were fitted diagonal stays of yellow pine 6'" X IOb (15.2 X 25.4 cm,), placed 
nearly at right angles to the ship's side. and securely fastened to the side and 
to the beam with wooden knees. Of these diagonals there are 68 distributed 
over the ship. 'I'liere are, hesides, uiider each beam three rows of upright 
shiichions in llic hetweeii decks, and one row in the lower hold from the 
keelson. These are tied t)y iron straps to the keelson, to the beams, or to 
each other. The whole interior of the ship is thus filled up with a network 
01 braces and struts, so arranged as to transmit Ihe pressure from outside, and 
give rigidity to the wfiole strticture. A s  will be seen from the drawings, the 
arrangement of the stays had to be somewhat modified in the engine room, so 
as to nllow the boiler and engines to be placed in the middle line of the ship. 

All  bolts, spikes, and other fastenings. as well as all wrought iron work 
for hull, spars arid rigging, with the exception of the heaviest forgings, such 
as riders. l~reasthoolis. riidder pirilnls aid  gudgeons ctc., are galvanised. 

For lifting t.he anchors - which lire Trotman's patent - there is a 
Clarke and (:hnl)nm~i's \~iridlass worked h y  hand or by a steam winch, placed 

on the main deck just abaft the foremast. The hold is divided into water- 
tight conipart~nents by two bulkheads, one iminediately abaft the foremast, 

the o l l w  i ~ i  froill of the erigiiic. rwi i i i .  Besides two ordinary hand pumps 
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there is a powerful centrifugal punip worked by steam, and communicating 
with each compartment. 

The cabin, which had to give acconiodation to the whole crew, is 

situated under the poop deck over the engine room. The centre saloon is 
about 13 f t .  X 14 ft .  On both sides and abaft the saloon are 6 berths of 
which 4 are single berths. Special precautions were taken to make the cabins 
as impervious as possible to the arctic frost. Previous experience shows that 
it is highly objectionable, however thick the wall, to leave tlie ends of through 
bolts, and other fastenings passing tliroiigh the ships side, exposed in an in- 
habited part of the ship. The metal, being a good conductor, draws the 
heat from the adjacent air which is moist from the exhalations of the occu- 
pants, and, on being cooled, delmits its rnoisture about the metal in the 
shape of hoar frost or ice, always accumulating, and after a time becoming 
very trouhlesome arid destructive to health and coniforl. To obviate this, 
and also add to the thickness of the wall, all bolts and other metal showing 
on the shiI)s lining were first covered with patches of felt. Three light 
panelings were next put up parallel to the side one inside the other, with 
intervals between them and tlie wall, arid between each other, and these 
intervals were filled with alternate layers of cork shavings, reindeer irool, 

and thick felt, one interval being left empty as an air jacket. The floor, the 

ceiling, and the thwatships bulkheads enclosing tlie cabin were similarly treated 
but with fewer successive layers, and partly without the air space. The doors 
leading to the companions were made of double thickness with a space between 
filled with reindeer wool, and the door sills were raised 15in from the floor to 
prevent the influx of cold air. In the saloon a stove was fitted with means 
of ventilation. Light is obtained through a skylight with treble plate glass, 
plued over the middle of the saloon. 

Cont.rary to the advice of experienced whalers, who strongly advocated 
the square rig for maneuvering among ice, the Frani was rigged as  a fore 
and -afl three masted schooner, only carrying 011 the foremast a flying square 
topsail and foresail which could he lowered, and in the opinion of Capt. 
Sverdrup this style of rig proved, under the circumstances in which she 
was placed, the most suitable for the purpose. Two hands on the watch 
mere sufficient to work the ship under sail, a matter of importance with a 
a small crew. Her niasts, three fine Oregon spars, have a diametre at the 

2, 
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partners of respectively 20‘” (51 cm.), 22’” (56 mi.) and 18’” (4.6 cm.) for 
thc fore- main- and mizzenmast, the latter heing stepped in a bcani of extra 
size over the eiigines. The niaiiinictst has a housing topninst on which the 
,,crows nest‘‘ is fixed, 100 feet (31 ni. )  above the sea level. The fore- and mizzen 
masts w e  011 the c.ontrar;!. pole iiiasts. the iipj)er part n h v e  the peak lidyards 
heiiig scarptied o i i  to the l o \ v w  iiiast. and secured with iron rings. 

The sail plnii (PI. 111) shows t l i ~  arrangement of tlie sails. Their total 
arcs is about i%)scpnrt$ yards (602 111.~). AI1 the staiiciing rigpiiip is steel wire, and 
the riinniiig rigging fine s l ~ i i i  hc?mi) i’ope. ‘1‘111~ tlii*cte lioom-sail sheets were 
fitted with sheet hiiffera, tlir I)loc.k> \vei’e all spwially mutle. and the more 
importan1 ories fitted witli paleiit t111she5, Thv hritlge for the commanding 
officer is h i l i l t  tii*ros.. t h t .  sliili I Y I I I I I ~  I I i i ~  mizzeii iiiast, 6 ft f i in ahove tlie 

poop deck. ‘I’hrrc. are MI c.liaiii plat(+ visible oolside the vessel to bitak the 
moottiiiess of t l i t .  .&le. Tlw l o w r  deatlcyes n1.e Iield tiy oye1)olts passiiig 
throiigh ttie \viitf!r\vzi!‘S ~ l i i t l  faste~it:d to Itit: fairies iii1)oaid. Thew is, upoil 

the \vliole, hut little of intercst to iiute with wgnrd to the rig, into which no 
iiovelties of m i s e t j ~ i f w e  were in~i~c~tli i~ed, ‘I%c chject aimed at throughout 
was to make i t  s inipl t~,  sti.i)iiq, niitl vas;!. work. 

The Iran1 w t i . ~  iii~*iiisIi~d \villi 8 boat+. ‘I’\vo of them were of n c o ~ i -  

sideratilts size, nit~:i.s;rri~irig 2S ft X 9 f t  >(: 4 f t .  They wcre carve1 t)uilt of 
oak, strong h i 1  ~ ~ ~ ~ i i ~ ~ a i - t i t i v e l y  lighl. a i i d  werr provided with R deck, mnst and 
sails. I.:uc*Ii of t t i r r i i  is I t i i y  t!norigli to c:n~y  tlic \vhole ship’s crew with 
provisioiis for sewrd  rnoiiths.  T t i q  u-ere irileiitletl as tt refuge froni wind 
und cold, aid to I Y I I T ~  llir esplorri.5 Iionie i i i  cbasics the ship was lost or had 
to he al)niidoir~:d. There were hesides 
4, scaling Iioal.\ of t l i t .  oi*diiiary type 20 f t  X 6 f t .  lightly h i l t  of American 

elm; aii oil I a u i i c ~ l i  90 ft Y, 5 ft also h i i l t  of elm, and R small Norwegian 
,pram”. \\-itli \ l ie vsceptioii of the l;irinch which was purposely broken up 
during t lw voyuge. uiid tlie pain  \v t ) id i  had siistnined some damage, all the 
boats were tirouglit Iioiiie in the hest conditiciii. The large boats were carried 
0 1 1  n pair of gal lo^^ over the niaiii Iintdi,  tlic sealing boats and launch in 
davits, nnd the prani on deck. 

‘I’hcir servicw i v e i v  i i t ~ ~  I-ecpired. 

Haviiig i i o w  givctii A brief descriptiori of the Frani, her design and her 
coiistrudioii. and poinled out some of the details i n  which she differs from 
the geiierul run of ships, it will he of interest to inquire in how far she can 
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be said to have justified the expectations of her designers, and the coiifidence 
placed in her by Iter adventurous crew. She had, i t  is trrie, carried tlierii 

home safely and in good health after n 3 year's cruise. Biit i f ,  oil esanii- 
nation, there should he found evident signs of weakness or  straining. showiiig 

that she had not, nevertheless, escaped altogethei- uninjiired from the cliitcltes 
of the ice, there would still Iw good reason to d ~ t t l d  \\.tint llie result riiigltt 

have heen, had the voyage heen protracted over a rnncli longer period. C h i  
this point a good opportunity l ins heen nffordetl of forming an opinion. After 

a year's rest it was decided to add R superstructure in  tlic slinlw of a spar 
deck i n  order Io mnke her f i t  h i ,  Itor s w w d  espctditioii. O I I ~  wltilr riuder- 

going this alteration. she w ~ s  c:arcfrrlly ..;ttrt~yctl I)otli o r t t . ~ i O c  atid i t i  t lw Iiold: 

hut - with tltc single esc+eptioii nieiifioiicd I M ~ W  -. i t o t  the st~t:illrst sigtt 
of straining could be discwercd in nny part of the \-w;scI. H e r  h t t h  aiid 

scarphs were as closc a i i t l  firm ns the d n ~  slir t v w  Ii~iiiiclied. and tlie I i i t c l i  

or putty in thtb senni.~ J )owed no intl icatioii  of ;I tiiovciiwnt or distrirI)aticc 

of the parts tinving takeit p l & c ~ .  The esceptioti nllirtletl to r e f m  to oiic of 

the holts i t i  the U shaped mouiiting described tiliove w l i i d i  Iind startcltl, shoir- 

ing that h c r  ,,Achilles' heel" tiad h e t i  (~x1)osed to B severe 1)Iow. Tliis was 

the nnly fastenitig thn t had to he renewtl. It may, therefore. wtifidently be 
asserted that the Frmi has withstood t lw  ordvnl she lins 1)assed tltrough. 
even hetter than the most sanguine c*ot~ld Iiovc veiiturrtl to hope, and tlierc 

seems little reason to doubt that she woiild have ixii i iv triumphantl~ out  ol 
even Inorc severe trials thaii tliose to wliich she hot1 Iwcn cywsed. Professor 

Eatisell has expressed the opinion that t l i r  v e s d  has never - eveti W I I P I I  
most severely pinched - beeit tried niii)rosiniatel?; to tlw lintit of her p o \ v ~  

of resistniice, aid, nsstiming this view to he c'orrect. i t  would setm titat her 
scantlings might Iinvcl heell consideral,ly rediic*etl wititorit iiic.urring the risk 

of a collapse, while i t  niny tit the same timi' be takeii as n proof that the 
design and system of construction adopted is a good and efficieiit one. 

The  Fram had n slight leak when she left tlic stoc.ks arising, possibly, 
from some ~ugertiole which had been overlooked. or, more probably. froni 
some part of the caulking having been carelessly done. No perceptible ( * I I U I I ~ C  
took place iri the leakage before she was frozen fast. When, a t  the e t ~ d  of 

three years, she was finally released from her icy imprisonment, it was found 
thal she made more wnter than before. ant1 she continued to do so till s h ~  
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was discharged. This may partly be accounted for on the supposition that the 
ice had drawn some of the oakurii out of her.seanis, a thing not to be wondered 
at considering the scouring she had gone through, which had left numerous 
traces in the shape of erosioiis on the ice sheathing. But this is not in 
itself sufficient to fully explaiii the increase of leakage. Capt. Scott-Hansen 
states that when sudden und violent changes of temperature set in, a crack- 
ling noise was heard all over’ the ship, arising i n  all pobability from the 
expansion and contractions of tinibers and planking ; and this, in  conjunction 
with the expansion of the water \vlieu Iwiiig converted into ice in seams and 
cracks, would necessarily have tlie effect of compressing the oakum and to 
soine extent the woodeii ~)lniikiiig. \videuing the seams and giving access to 
the water when iiiildei* weather set i i i .  and the ice melted. As the increasc 
of leakage could not he tiaced to struclural wenkiiess or to aiiy part of the 
planking liaviiig given way to oulsitle pressure, this explanation Beems the 
inost plausible, mid slio\vs the inip(trtaiice of wing the hardest and and most 
un~ielding kind of tinibcr in  the plniikiiig, and of having the caulking well 
and  carefully doiie. Tlie vessel wa* Iiove do\vi i  and the ice sheathing recaulked 
before she stnrled on her piwseiil voyage, reducing the leakage to R trifle. 
At no time can it be said t~ have heen considera1)le. Half an hours spell 
at the Iiandpump every watch was sufficient to keep the ship dry on her 
voyage home from the far rinrtli. Perhaps no better proof can be adduced 
of the unimpaired condition of tlie structure than the fact, that Capt. Sverd- 
rup has started on his second voyage - perhaps no less hazardous than 
the first - without having found reason to suggest any repairs whatever 
(beyond the caulking mentioned above) to any part of the original hull. 

Professor Nansen’s expedition in the Frani has tought us many useful 
lessons scientific and practicnl. And not the least important of these is the 
practical proof i t  affords of the 1)ossiibilit\r of huilding ships capable, in all 
human probability, of resisting with iriipunity the assaults of such ice, as is 
to he met with in the arctic seas. 

LARVIK, November. 1898. 

COLIN ARCHER. 
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E X P L A N A T I O N  O F  T H E  P L A T E S .  

PI. I .  

Fig. 1. The lines of the ,Fram" iii vertical pwjection. The lilies of the 
frames (2-60) projected 011 a vertical lorigitudinal sectioii us wall 

as on a transverse section. 
The lines of the !,Frani" in horizontal projection. 

The numbers indicate the same in both figures. 
W. L. 

Fig. 2. 

1-5. T h e  water liiies in vertical projectioii (fig. 1) niicl i i i  

horizontal projection (fig. 1'). 

2-60. The frames. 

1'1. 11. 

Fig. 1. 
Fig. 2. 
Fig. 3. 
Fig. 4. 

Vertical longitiidinal section of tlrc .FrRni". 
Plan showing the deck and the arnrigenieiit of the ( h l ) i i i h  elc. 
Transverse section amidships, at a I r ,  fig. 1. 
Transverse sectioii at the engine iwoin. at c d. fig. 1. 

The letters and nunilms indicate 1 1 1 ~  same i n  all figiires. 

S.  Saloon. 
B. Berths. 
0. Galley. 
St. Study (on the poop deck). 
C. Chartroom (on the poop deck). 
CR. Cod Bunkera. 
1. Raised iorecmtle. 

8. Windlass. 
3. Frame timbers. 

4. Aprons. 
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6. Supports under deck beams. 
6. Diagonal stays. 
7. 

(3. Iron straps. 
9. Steps leading to poop. 

10. do. f: from deck Iioiisc? to ’tween decks. 
11. do. to cabill. 

13. 

18. 
14. Ykyliglit. 
1s. 
16. Boiler. 
17. Engines. 
18. 

Woodeli knees securing the stnncliions and diagonals. 

Funnel, jointed so as to lowcr \dien under caii\’us. 

Deck Iioiise with chart rooni aid study. 

Ladder leading 10 engiiw rooni. 

\Yell for raising s c r c ~  Iiropllet~. 

19. do. 1: )? r l l d l l ~ ~ l ~ .  

20. Couti l t~ 1inibt.i-k. 

1’1. 111. 
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A G E O L O G I C A L  S K E T C H  OF CAPE FLORA A N D  I T S  
NEIGHBOU RHOOD.  

BY 

FRIDTJOF NANSEN. 

The geology of Cape Flora and its iieighbourhood bas been subjected to 
special researches hy Dr. HEGIS.~I.L, KCETTLITZ, the geologist of the Jackson- 
Harmsworth Expedition, who stayed there for three years (1894-1897). The 
results of his important investigations have been most ably described by Dr. 
KETTLITZ himself', and his collections have been examined and described by 
Messrs. E. T. NEWTOX and J. J. H. TEALI.~. Much valuable information 
about the geology of this little-known country ha5 thus been obtained. There 
are, however, still many open or doubtful questions left, which will h a w  to 

w i t  for future researches made on the spot, if they are to be fully settled. 
111 the mean time, I trust that every contrihution. imperfect thoiigh i t  muy 
be, to our knowledge in this respect, will he welcome. 

During my stay at Mr. .Jackson's house, Elm\vood, on Cape Flora, from June 
1yth to August 7tL, 1896, I used what little time there was left me from other 
important work. to study, in  company with Dr. Kettlitz, the geology of this 
interesting neighbourhood. Through Jackson's kindness and with Kwttlitz's 
valuable assistance, I thus was enabled, amongst other things, to make a collec- 
tion of fossils and rocks from the Jurassic deposits of this locality. 

1 Dr. Reginald Kaettlitz. ,,Observations on the Geology of' Fronz Josef Land." Qunr. 
terly Journal of the Geological Society, v ~ l .  LIT (IW), pp. @2(--C&. ,See ulso his 
"Brief Sketch of t l iv  Geology". 

a E T. Newton und J. J. H. T e d .  ,,;h;otes on u Collection of Rorlis nnd Fossils from 
Franz Josef Land. niade hy the Jackson-Hnrmswortli Expedition dnring 1892-18!%." 
Q u o d  Journ. Geol. Sor. vol. Llll (1897), pp. 477-519; arid also ibid. vol. LIV (1898), 

G~ogr~phical  Journal, vol. I S  (1899, pp. 1-32- 135. 

pp. 646 6.31. 
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\\'inciy UUllY 
Gully Rocks 

Elmwood f 

Fig. 2. Cape Flora and Gully Rocks seen from €he south. Drawing fvont plzotographs by F. N. 
c. Locality a t  south end of Windy Gully, visited on July 14th, 1896. f. Place at the base of the basalt visited July 24th, 1896. 

h h 

a rz Elmwood Base of Gully 
basalt Rocks 

Fig. 3. Cape Flora, seen from the south-west. From a photograph by P". N. 
U. Place near the shore where fossils were found August 2nd, 18%. d. Locality visited July 16th 1896. h. Behind this ridge is the locality visited July i l t h ,  18% 

k. On the ledge plateau here (about 900 ft. above sea-level) Kcettlitz found plant fossils, 1897. 
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Dr. J. F. POMPECKJ undertook the examination of this collection, 
which, however, does riot contain much that has not been found by 
Kettlitz. But as Pompeckj does not agree with Mr. E. T. Newton, who has 
described Kmttlitz’s collection of fossils, on several rather important points as 
regards the determination of the fossils, and the exact horizon of the various 
strata, etc., I hope his paper will throw some additional light on the subject, 
and may be read with much interest. 

Dr. Pompeckj has asked me to accompany his paper with a sketch of 
the general features in the geological structure of Cape Flora, and the descrip- 
tion of the localities where the fossils were found. In doing this, I feel it to 
be my pleasant duty, first of nll to espress my sincere thanks to Mr. FREW 
RICK JACKSOS for thc kind way in which he helped me in my geological 
researches while 1 was his guest at Elmwood. I also use this welcome op- 
portunity of thanking Tk. REGIXALI) KETTI,ITZ for his most valuable assistance 
and companionsflip. He took me t.o thc places where, hefore my arrival, he 
had already found fossils, or had ohsen-ed anvthiirg of importance; and had 
it not heen for Iiini, I shorild certainly not have been ahle to do what little 
I did, during the few days which were at my disposal. 

I agree with Kwttlitz on all essential points, and have nothing new of 
iniportancr to add to what he has already said. In some respects this sketch 
may, ho\vever, supplement his descriptions, and thus help to explain more 
fullv the conditions mid circumstances tinder which the most northern Jurassic 
fossils ever known have heen found. 

Cape Flora, sittinted i i i  circ.. Bo 56‘ N. Lat. and circ. 49O 41)’ E. Long. 
is the western cstrernity of the. long and narrow peninsula which forms the 
south-western part of Korthbrook Island. 

A deep valley, lFind!j Q z c Z l z ~ ,  the bottom of which is only 16.8 metres 
(55 feet)’ above the sen? passes from north to south straight across this nar- 
row peninsuln. altoirt t1wee kilnmetres enst of its western estremity, thus 
separating the Inass of Cape Flora from the eastern part of the island, and 
making it an isolated hill of no great extent, 

Dr. Kettlitz says that Windy Gully ,,is uliout 1 mile long and 50 yards wide, with 
a pneral surfare ahoiit 1(K, fret ahove tlw sen. Some parts. hnwcver. rise to Fentrr 
elrvotions. Tlrr~ flcicir is cwvered over with rounded, water-wnrn. subangular and 
angular stones nntl boulders, together with n dark, tenacious mud” (1. 1.. 11. 623). 
I suppose t i m e  100 feet are not meant for the nrtud bottom of thr rnlky. for this. 
arcording to my measurements, \vas 6 fwt tit its highest I r w l .  
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Fig. 1 is a rough diagrammatic sketch of Cape 
Flora, based principally on Mr. JACKSON’S map of 

Franz Josef Land, Dr. KETTLITZ’S sketch of Gully 
Hocks (1. c. p. 6B),  and on an  excellent and elaborate 
geological map of the south coast of the cape by 
Lieut. ARMITAGE and Dr. KETTLITZ of the Jackson- 
Harmsworth Expedition, which the latter has had the 
great kindness to send me with permission to use it. 
My photographs have also helped to make the sketch 
correct. The north coast is principally done from 
memory. This part of the sketch cannot therefore 
claim to approach correctness, but may perhaps, in 
spite of this, be an aid to the verbal description1. 

Figs. 2 and 3 are two views of the cape seen 
from the south arid the south-west. Fig. 4 is a sketch 

of the cape and flip liills to the east seen from the 
north. I t  is riiade from a sketch by Dr. KETTLITZ. 

By the aid of these figures and the map, it will 
probably he easy to form a fairly correct idea of the 
to pograph ic-a I cctnd i h i i s  of t lie place. 

Like most parts of Franz dosef Land? Cape Flora 
litis the character of A plateuir. It is a flat-topped 
hi l l ,  rapped wit11 tt coiisitlerable sheet of basalt which 
in i~iost places is nearly Iiorizontal. 

There i.5 a strikiiig diffci-eiwe between the soutliern 

~ i r i d  norllierri sides of this hill.  While it is highest 
in its southern pnrt, and the face here is steep, with 
exposed, partly vertical cliffs above, and a steep talus 
helow (see figs. 2 and 3), the hill slopes more or less 
gently d o w i  to the sea towards the north and north-west, 

’ 1 scnt 11 iwpy of  this tiiagrunimntic sketch to Dr. Kcettlitz 
jrisl 11s t t i c w  pug+’.+ went io  press. I have received the 
copy Luc.k witli his i ~ ~ r r i * c . t i ~ ~ i i ~  mid remarks, which he has 
kindly iiiudc iis c-x;irLiy u5 lie could from memory, heing 
uwny f‘roni Iionw on an espedition in Abyssiiua. His sug- 
ycstioiis h v c .  been introduced in fig. I, and I wish here 
i.0 express to him my griltitiidr for liis pains-taking interest, 
shown cvt’ii w11c11 111. \v& engaged in a new expedition. 
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and is here almost entirely covered with ice and snow (see fig. 4). This 
glacial covering extends over the whole of its central and northern part (see 
fig. l), leaving the rocks uncovered only along the south-eastern, southern, 
and south-western margins of the cape, and also more or less isolated rocks 
(nunataks) protruding through the ice-sheet. 

On these southern sides, the glacier ends a t  or near the upper edge of 
the basaltic cliffs, a t  an altitude of from 300 to 340 metres (lo00 to 1100 
feet). From this edge, the surface of the glacier rises inwards towards the 
summit of the hill, arching in a regularly shaped dome over the highest 
plateau of the basaltic cliffs. From the summit of this dome, the glacier 
slopes more or less gently in a north-westerly and northerly direction to the 
shore, the gradients being, nccortling lo Kettlitz, froni 5 O  to 16O. 

The fact that the northerii side of Cape Flora, like that of the nearest 
hills farther east, is lower than t.he southerii, may perhaps to some extent be 
explained by a possible dip of the hasaltic beds in a northerly direction, which 
may have been caused by dislocations (see later). 

On the south-western, southern, and south-eastern faces of the hill, the 
basalt cap ends abruptly in steep walls. and is 150 to 165 metres (5-544 
feet) thick. On the. southern face near Elmwood it is composed of 6 or 
7 successive tiers, Idaced nearly horizontally, perhaps with a very slight 
northerly dip for some distance, which may be seen in fig. 3l. The number 
of tiers is less to the north-west, as the uppermosl ones gradually disappear 
in this direction, in several shallow terraces, sloping gently one below another. 
The height of the basalt, therefore, is lower here. One kilometre ( V z  mile) 
northwest of Elmwood (at fig. l , k ;  and fig. 3, k.) there are, according to 
Kettlitz, not more than 3 or 4 tiers, and the upper edge of the basalt is 
about 900 feet (275 ni,) above the sen. If this is right, it indicates a slight 
dip of the basalt tiers in  this direction, for above Elmwood, the height of the 
third tier from below is 950 feet (890 m.) above sea-level, according to my 
photographs, and that ol the fourth tier is IO00 feet (300 m.). 

The tiers caii he seen even a t  a distance, having well marked lines 
between them, their faces rising one above another, in nearly vertical 

1 A little farther east, at Cape Grrtrude, and also nt Gully Hocks. the northerly dip 
of the basalt layer. is more conspicuous (see later). 
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cliffs in the form of steps or terraces, which each have a short steep talus 
descending on to the one below. These terraces are intersected by small 
watercourses coming from the ice-covering above (cf. figs.)l. The same tier 
may vary in thickness a t  different places. The second tier from below is 
the thickest, being, according to my photographs, from 45 to 60 metres 
(150-$200 feet) on the southern face of the hill, probably becoming somewhat 
thinner for some distance towards the norltiwest (cf. fig. 3). The others are 

from 10 to 30 metres (%--IO0 feet). The upper tiers are, on the whole, 
of smaller proportions as  compared with the lower. Whether the tiers, 
especially the thicker ones, are composed of several flows of hasalt, I cannot 
say  decisively, but 1 regard il as Iiighly probable. 

The highest point reached by the basalt O I L  Cape Flora is 338 metres 
(1111 feet) above the sea, according to the measureiiieIits of the Jackson-Harms- 
worth Expedition, aiitl the lower edge of the hasalt u p ,  on the southwestern 
side of the pronioiitory, &hove Elmwood, is about 176 metres (575 feet) 
above sea-level. 

- 

Below these htlsultic terraces is the talus, which slopes downward from 
the base of the basalt (about 175 metres above sea-level), at first at a very 
steep angle, 35O-44Y"' then gritdually more easily, and at last descending 
gently on to the nearly horizontal raised beaches near the shore (see figs. 2 and 

3). The surface of tlie talus is nconiposed almost entirely of basaltic dbbris, 
and is traversed by the watercourses streanling down from the rocks above.' 
(see fig. 3). ' h e  basaltic. dCbris nltnosl coiiiplefely hides the strata forming the 
floor of the hasalt, making it extremely dilfictilt to examine them, &s they are 
only exposed ia sonie few places. more especially along the watercourses. 
Fortunately: Iiowever, such places were found at various heights, and they 
proved that the wlrole formation underlying the basalt, from a height of about 
175 metres (5% feel) d o w  to the sea, is composed of Jurm&ic strota, chiefly 
soft clay or sandy clay. i n  which numerous large and small hard nodules of 
clay-sandstone, argillaceous liniestone, marl, etc. are embedded, especially in 
certain horizons. 

Below the talus, between it and the sea, there was, as a rule, a succes- 
sion of comparatively recent, well-marked terraces or raised beaches; the 

' Cf. Kcettlitz's description, 1. c. 11. 621. 
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heights of the most prominent ones were: 2.7, 9-10.6, 125-14*9, and 23.5- 
W4 metres (9, 30-35, 41-49, arid 77-80 feet) above sea-level. 

Elmwood is situated on a well-niarked heach of this description, from 
12.5 to 15.1 111. (41-4W feet) high. Tlie bottom of Windy Gully has a 

similar succession of terraces at heights of 2.7, 9*1-10, and 14 metres (9, 30- 
33, 46 feet). The bottom of the valley at the highest place was 16.8 m. (55 
feet) above sea-level. A s  we thus find Ihese most prominent beaches at the 
stinie level on botli sides of Cape Flora, it is probable that the upheaval of this 
hill in recent tiines has been the same on all sides. 

These raised beaches are in most places covered with a layer, generally 
one or two feet thick or even inore, composed to a great extent of rounded and 
water-irorn boulders and pebbles of basalt, of all sizes. Under this layer the 
stratified clay on sandy clav deposits, with nodules of sandstone, etc. embedded 
in it, were found. These beaches9 or old slioiwliiies, iiiust therefore to a great 
extent have been washed, and cut out by the sea in the soft Jurassic clay 
or sand, and have been covered hy stones falling from the basalt cliffs ahove. 
These stones have been ~vashed and worn by the sivel1 near the shore, and 
they now protect the soft clay and sand underneath. 

of Cape Flora, commencing from the siimiiiit, will he RS follows : 

370 m. (1200 feet) 

The order of succession of the geological formations on the southern face 

to snow and ice; 
340 n (11(J) n ) -_ .- .. 

344) p (1100 p ) 
basult. coinposed of ti or 7 tiers, between \vhich thin strata, 

to 
some with plant-rcniains, are iritercalnted; 

175 ( 575 !. ) 
-- 

175 ,, ( 575 E ) soft Jurassic strctfa, chiefly soft clay or sandy clav, in 
which hard stone iiodules (clay, clay-sandstone, argillaceous 10 

0 ( 0  ) limestone, marl etc.) are embedded. 

The Jurassic Strata of Cape Flora. 

Wherever I had an opportunity of esamining the Jurassic strata under- 
lying the basall, they were composed principally of a bluish grey or bronwish 
grey, soft and t e ~ m i o u s  clay, or saiid! cloy (niid in one p1ac.e of clayey 
sand). The clay mas of about the same softness as the clay deposits on the 

2 
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bottom of our fjords, or the clay used in our brick manufactories, but less 
pure, being more sandy. Whether this soft consistency is the real one 
prevailing all through the strata, or only exists mar the surface, where it is 
caused by moisture, frost, thaw and weathering, I cannot say decisively. But 
do\w to whatever depth we were able to dig, I found the same softness, 
only that everywhere the strata were frozen from a short distance below the 
surface, which niade digging niore difficult. In one place, in  the bank near 
shore. just south of Eliiwood, Koettlitz tried for ti long time to dig very 
deep by suspending his work at intervals, during which he allowed the sun 
to thaw the freshly exposed frozen strata. Here, however, he found nothing 
but soft clayey saiid, (:or1 taining sorne few pebbles, and interstratified with 
thin, I)lack, bituminous or carboniferous, sandy strata. 

Wliere I liad a11 opportunity of examining llie clay deposits more closely, 
I fouiitl, as a rule, iiitiiterocis coricretioriaiy nodiiles of Iiard stone ernbedded in 
them. These iiodulcs Iiud generally a rounded leutoid or spheroidal shape, 
and varied iri size froni soltie two feet i i i  diameter to very small oiies. They 
\vei*e, na a r~ile, ferrugiiious, aiid liavirig been exposed a little to weathering, 
they lind n yellow-brown or 1-ust-browii crust. l’ornpeckj has divided these 
hard stow-tiodiiles into 7 :!pes, accordiitg to the material of which they are 
conipuseetl. 

U p ”  lookiitg ut a view of Cape Flora, i t  tilay seem strange that the 
l i eav~  weight of the 1.50 m. thick basalt cap does not squeeze the soft clay 
beds urideriieatti out to all sides, and that the basalt does not thus sink down 
to sea-le\.el. This \vould probably also happen to some exteiit, if the tempe- 
rdure i i i  the iriterior of the clay-beds were to rise above freezing-point. 
The! \vould then i i o  longer be able to forni such steep talus slopes (of 
35°--40F’) as tliey do at I i t x w I i t ,  aiid would slowly ooze out under the weight 
of t t t e  ~iiasiyes above. t’ry hii ig  frozen all through they have acquired the 
cotisisteiicy of hard rock. This condition, however, would be very essentially 
altered if the climate of Franz Josef Land were to become a more genial 
w e  t l ini r  i t  is at present; and the shape and height of Cape Flora hill might 
ttieti. wiIh comparative suddeiiriess, be entirely dtered. 

The Jurassic strata uritlerlyirig the basalt at Cape Flora are very iich 
it1 fossils. These are soiiitirnes lying free, embedded in the soft clay, but are 
more generally enclosed i n  llie hard argillaceous stone nodules. 

(See his descrilition, chap. 11). 
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Comparatively few fossils were actually found in sitzc. Many more were 
found lying loose on the surface of the clay exposures, evidently weathered, 
or washed out of the clay near the place where they were lying. They could 
not, at any rate, have been carried very far. 

A good many fossils, however, mostly enclosed in fragments of the stone 
nodules, were found lying loose on the talus at all heights, from the base up- 
wards,t.and scattered among the basaltic dkbris. These fossils had evidently 
fallen fiom above, or had been carried down by water, or avalanches from 
some place higher up, wliere they had originally been washed out of the clay. 
They were found especially at, or near the water-courses. 

Beginning from below, 1 will mention the principal localities where ex- 
posures of the Jurassic strata were examined, or where fossils were found. 

- .. . - .- .- . ._____ -. - - - ._ - 

1. Lowest horizon 7-10 metres (23-33 feet) above sen level. Fig. 1, a, b. 

(a) Along the bank of the raised beach upoil which Elmwood is situated 
the stratified deposits are exposed from sea-level to 12 or 15 metres (M or 
50 feet) above it ,  and from a place a few hundred metres south-east of 

Elmwood, to more than that distanc-e north-west of i t .  Some 300 metres 
north-west of Elm~vood. there was a narrow ravine or giilly, cut 
by a wittercourse into these strata (fig. 1,n;  fig. 3 , ~ ) .  The sides of 

this ravine had just been thawed out when I examined the place on August 
Znd9 1896. In the hank on its northern side, and just above the shore, 
between 7 and 10 metres (23 aid 33 feet) above sea-level, I f o u d  various 
fossils, all of which were in sitit.. 

In my diary, there is the following entry on the subject of this find: 
,,Sunday. August 2nd, 1896. Collected some sliells and belemnites hi 

the clay deposits about 30--a0 feet (?) above the shore. Knocked off several 
pieces of stone with impressions of SIICIIS from two nodules of , ~ . I R Y -  
stoneu1 (with rounded edges). which were embedded in the clay." 

I may add to this description that some of the fossils, shells and Iw- 
lemnites, were lying on the surface, half embedded in the clay! or protrud- 
ing from it, the surface having been comparatively recently exposed ; 
for it was evident that small landslips would be constantly falling into 

1 According to Pompeckj's description, it is ,hard, grag or dark wag, finely grained, 
sand# marl" (RCC below rliup 111. 
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the water-course, thus causing fresh exposures. Some too, were dug out 
of the clay, and they were consequently all of them found in situ. These 
fossils were ernbedded free in the clay, and were very fragile, especially 
a large lamellibranch which I at first thought was a Pecten, hut which 
appears to be a n  B.t.ictdrr. (Pse?tdo)nonofisj (see Pompeckj Inter). Some 
valves of this genus were found fairly entire in the clay, hut no sooner 
were they dug out thaii they fell to pieces. aiid were extreniely dilficult 
to preserve'. The two nodulcs of nliirl, containiiig fossils. were also found 
in situ, and were tlrig out of the clap. Tliey were a foot or more in 
diameter, and were not so lenloitl or rorindetl as the riodules found a t  higher 
horizons in  the strata, but had rorinrled edges. I did iiot find any other 
nodules embedded in the clay in this place. Ttiis locality was also 
visited by Dr. Kwttlitz, and sonic? fossils froni it art? descrihed hy Newton z. 

1 1 1  the sarne hank nliove the shore, froiii 0 to J3.7 metres (45 feet, 
above sea-level. aiid orily soriie 400 nictres l o  the south-east (just south 
of elm wood^ fig. 3 . b :  fig. 2. b). i t  miglil iiaturally be expected that the 
deposits exposed \vould he esactl? siniilw. These beds, however, show a 
striking difference; the\- have a ii iuch more distirictly stratified appearance, 
and are considernhly morc sandy in their composition. They are composed 
of sand, or clay!- sand, and partly pelhles, iriterstratified with thin, black, 
carboniferous, l o  some extent sandy hnnds, generally less than half an 
inch thick, arid sometimes coiitaiiiiiig sinnll carbonized remains of wood. 

No fossils were found i i i  these strata. although Dr. Kmttlitz dug into 
them for some distarice (see above I) .  IO ) .  

. -. . . - . -. ~~ - - __ - 

(1)) 

These strata (I))  are evidently estuarine (or fresh water) deposits, or are 
at any rate dei'osited in quite shnllow sea, and prohahly belong to a 
lower tiorizoii than the clay beds with fossils, just described, only some 
400 or 500 nictres farther to the riorth-\vest. There may have been a 
slight dislocatioii, hinging these strata to a somewhat lower level to 
the north. 

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

1 They had a wliitr coating. which. according to Ponipeckj, is composed of crysta ls  of 
gypsum. 

2 L. C. 1897, pp. 501-502; ant1 IN%, ii. fa). Kwtllitz's description, 1. e. (1898), p. 637, 
mciy give ttw iniprvssiori thut these I G W - ~ S ~  strcitic with marine fossils .were traced for 
some clistnnw 1 ~ 1 1 t h  castward cinti  \wstwiirtl from Elmwood ;" hut this has certainly 
nnt hrcn 1ii.s o p i i i i i i i i ,  ns tliry ticivc. only 11c .cr i  fiiiiiid north-west of Elmwood, and are 
distirict1y differeiit from the strata (1,) found south or southeast of this place. 
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Inforniatioii which Dr. Kwttlitz gives ine i n  a letter, seems to confirm 

.. - _. . . . . . . -- - - . .- 

this view. H e  says: 
,,In one place, close to Leigh Smith's hut at  Cnpe Floral, I found a 

small exposure running NW i n  the raiscd bench Ilaitk, nnd there I found 
that the strata lint1 a decidedlv grenter dip towards the NNW than toward 
the NNE. I found i t  to he fro111 5 0  to 60 in the first direction - h i t  this is 

the only place wtier(. I found 2 1 1 1  opportiriiity to takc Ihc dip oi l  that side." 
If we assume a univei-sal dip of thebe strntn. of as n i u c * l i  us 5 O  to the KNM'. 
this would carry n layer. ciboiit 8 metres lower for every l(H) metres towards 
the XNW: arid a layer. uhicli, in the hank sotith of E:lmivond, is 1 5  111. above 
the sea, would thus. only 400 metres fnrthei- to the lYK\V, be about l i  in. 
below seA level. 

2. Mediuiih horizon. 1 1 . 3  to 13'7 metres (370-450 feet) above the sea (and 
probably ahout 3; metres (120 feet) helow the hase nf the hnsalt(?)). 

Fig. 1 .  c ;  fig. 2, c. 

@ne day i n  the heginning nf July 1896, Dr. KcPttlits: took soiiie nl his 
comrades and myself to what he calls .:a shoulder of rock", whic4i projects 
from the cliff nt W i n d y  Gully, and whose height I estimated to be 400 
feet ( I 2 2  m.) above the sea. Awarding to Inter measurements by Koettlitz, 
it i s  from 370 to 450 feet (113-137 m.)2. This locality is situated at the 
soiithern end of Windy Gully. on its western side, some two and R half 
kilometres north-east of Elmwood. The fossils collected on that occasion 
have been described by R'ewton and T e d 3 .  

On an excursion through Windv Gullv July 14t'1 1896, I also mnie 
to the sRme place, and found a fen  fossils which have been submitted to 
Pompeckj (see his description). I find the following remark about the locality 
in my diary for tlint day: >It is a ridge or shoulder of clay (or sandy clay), cut 
throiigh by R watercourse, and showirig horizontal stratification. The height 
is about 400 feet above sea-level. The surface of the ridge is strewn 

with fragments of reddish brown ,,clay-sandstone" 4. Found a good ammonite 
and some other douhtful fossils". 
.. ~ 

This way some few hundred paces south-east of Elmwood. 
a L. c. 1898, p. lk.78. 
8 I,. C, la7 ,  p. ri00. See also 1. c. 1898, pp. CA9-CXO. 
4 These stones. nccording to Pornpeckj, are ,,hard phosphoritic cZaU nodules. and l/ellm. 

or gray and grsenish, hard, calcareous, s a d u  dotie marl" (atb(: chaP 11). 
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Ktetllits! says t l i d  the strata dip from io to 3 O  towards the NNE. 
Some fossils collected o r 1  the first occasion arid described hy Teall and 

Newton were actunllv foiiiid in sib, arid were dug out of the clay in the 
freshly exposed surface of the I m i k  ahove the water-course. Some of these 
fossils (some of them guards of belemnites?) were, however. so fragile and 
brittle. that they alinost fell to pieces wlier) they were touched, and they could 
therefore hardly stand transportation. 

A good many more fossils were fourid on the surface of the ridge only 
ii few feet above the IbIace or hank, \diere the first-ilicntioned were dug out. 
Soine were lying loose on the surface, others enclosed i n  the numerous frag- 
ments of stone-nodules fouiid there. The fossils hrought hack by me from 
this locality. were all fourid thus. These fossils and stone-nodules had 
evidentlv been weathered or washed out of the clay-heds, on the surface of 
which they were now lying, or at some place just h o v e ,  and could not have 
been carried very far;  they had perhaps for the most part originally been 
emhedded at a soniewhat higher level than the spot where they were now 
found. No stone-nodules were, as  far as  I remember, actually found in situ 

on digging in to the clay. The reason of this may be that they come from 
strnta situated a little higher than the fresh exposure where I had an oppor- 
tunity of digging. .Judging from their quantity, however, they must be fairly 
riuirierous in the clay. 

3. Upper iiorizoi~, about 160 to 165 metres (500-550 feet) above sea level, 
arid near the hase of the basalt. Fig. 1, d ;  fig. 3, d. 

On Julv lfYh. 189f;, Dr. Kcrttlitz arid I visited a place a t  the top of the 
talus hehind Elmivood. arid jus t  helow the base of the basalt 1. At this place, 

- I say in  my diary -- , I  was for the first time fully convinced that the 
heds of clay (and sand), w i t t i  fossils and nodules of clay-sandstone, etc. (,mud- 
stone-nodules"), found nt ( h p e  E'lorn, are renlly in place, and form a deposit 
at least 500--600 feet thick ( r i o t  reckorliilg wIiat is below sea level), under- 
lying the 1)asaIt". 

Under the base of the basalt, thc lower part of which was quite rotten 
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and crumbling, there was a horizontal bed of clay 3 Sed thick. In this bed 
I found no fossils and no hard stone-nodules'. 

.___._-- ~ 

Under it there was an apparently almost horizoiital layer of arnygdaloidal 
basalt (of lava-structure), 6 feet thick. This hasalt bed could only be tracetl 
for a short distance - I should say some twentv metres - H C ~ O S S  the ex- 
posure, as it was conipletely hidden by the debris of the talus on both sides. 
It did not give the impression of heiiig intrusive, arid this especially on accouli! 
of its amygdaloidal, lava-like s h c t u r e ;  moreover there was a1)solutely no 
indication of any altei-ntion hy heat, nor \vas any ordiiiary coritric t-metamorpliosis 
to be detected in the clay strata, either uiiderneath or above this basalt hed. 
It is also improbablu that an intrusive mass wodd be uhle to esteiitl itself 
in such a thin and regular horizontal layer iii soft clay. Iiitrujivc inasses 
extending themselves in soft rocks generally take very iiwgiilnr shapes even 
in much harder strata than this clay (e. g. i n  the alonn-sc:liists of Christiaiiia). 
Judging from its striicture under the iiiicroscope, Prof. LSrugger concludes that 
ttiis basalt is probably riot intrusive. 

Below this basall, the clay-beds again occurred, ctnd I hclieve they occupy 
without interruption the entire height hetween tliis horizon and the sea-level. 
In these clay beds, and oiily some short distance below the lowest basalt 
bed, we found, an situ and embedded in the clay, both fossils and rounded 
stone-nodules2, in which also fossils occurred. A good Inany more loose 
fossils, as well as  stone-nodules, with fossils i n  theni, were found just below, 
lying loose in a water-course that intersected these strata. They had evideutly 
been washed by the water out of !tie strata above, where fossils and stone- 
nodules were found in situ. Tliey were also of the same kind, but niay of 

course belong to soniewliat different horizons. 
It is this place which Kettlitz describes as follows : ,Directly behind the 

settlement of Elmwood, and within about 50 feet of the basalt, clay-beds with 

' Attention may here be called to the fact that only mile (Englishl north-wed of this 
point, Kettlitz found u piece of Atnmonites Lamberti embedded in the lower purt of 
the decomposed b e d t  (1. v. 1899, p. 638; see also Newton and Teal1 1. c 18% p. 649) 
immediately overlying the clay bed whicli is probably of cxactly the same I ~ O ~ I L O I I .  

2 According to Pompeckj, these nodules consist partly of cZay.san&tone partly of 
grewblue, grey or yellon, calcareow day, in hard (partly roncretionar~r) yieceu. etc. 
(see below chap. 11). It should be understood that these pieces are all of theni only 
fragments of originally rouuded iiodulea. 
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mudstone-bands are exposed, and a t  this spot I found in place the small am- 
monite which Mr. Newton thinks is in all probability Ammonites Tch@ini' l. 

Kaettlitz probably also refers to the same place when he says: ,,Layers of 
hard, grey, ferruginous mudstone-nodules occur in  the shales, and sometimes 
form bands as much a s  2 feet thicku l. It ought to be remembered that 
[he word ,,shales" here means quite soft clay or sandy clay. I am not quite 
certain that Kettlitz is right when he says 50 feet below the basalt. The 
fossils and nodules lying loose along the water-course were certainly found 
as low as that, or even lower, hiit i t  seerris to me doubtful whether this was 

the case with the fossils found in situ. 

.~ ~ - _ _  

4. Fossils lying loose on the talus. Fig. 1,e. 

As being originally derived from a doubtful height possibly from this 
same locality or somewhat lower, I niay here mention some fossils (ammonites) 
found on July IOth* 1896 below this place, a t  R height of about 30 metres (100feet) 
above the sea. They were found in fragments of stone-nodules2, which lay 
scattered loose amongst the hasaltic debris on the talus, and had evidently 
come from some fiiglier level. Pieces of marly limestone, with cone-in-cone 
structure, were also found in the same place. 

5. Strata inmediately below the basalt. Fig. 1, f, f ;  fig. 2, f. 

On July 2Ph? 1896, Dr. Kmttlitz and I visited the top of the talus (575 
feet above the sea), a little east of Elrnwood, above Sharp's Hock (a loose 
basaltic rock lying on the raised beach). 

W e  here found the clay deposits exposed in situ just below the base of 
the basalt, and could examine their contact with the latter. No fossils were 
found at  this spot. The clay deposits showed distinct stratification, and spe- 
cimens of the various strata were taken, but no appreciable alteration by con- 
tact with the basalt could be detected. Kewton and Teal1 have given the 
following description of these strata in descending order : 

,,(I) Black shale 4 inches thick. from just Ijelow the basalt. There is no 
appearance of this sliale having been heated to any extent by contact 
with the basalt. 

L. c.  I W ,  p f37. 

Pompeckj, chap. 11. 

Sre also Nrwti~ii at111 TI-till, 1. c 1097. p. M; nnd 1698, p. W. 
* They were conlposed of calcareous clay o r  calcareous, partly sandy, stoncmwl. See 
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,,(e) Black material like the preceding, but broken into fine particles and 

.(3) Greenish-grey shale, 3 inches thick. 
,(4) A lighter-coloured brownish clay-shale, tlie thickness of which is not 

- - 

powder, 1 l/2 inch thick. 

recorded'. 

I may add t.o this description that the ,black shale 4. inches thick" (l), 
immediately Lelow and i n  contact witli the basalt, was more solid and harder 

than the ordinary soft, tenacious clay underlying it. It had evidently been 
somewhat hardened by the basalt. I brought home sonie pieces of this shale 
with adhering pieces of the basalt, showing the contact between them. These 
pieces have been examimed by Prof. Brogger, and he has not beeii able to 

find any indication of a regular contact-metan~orpllosis in  the sliale. This 
appears to he a decisive proof that the basalt caiinot he intrusive. 

The two thin layers ( l * h  inch and  3 inches) below this shale were not 
much harder than the ordinary clay, hut were not so tenacious, and differed 
somew4iat iii colour. baing darker. 

The thickness of the fourth layer, the ,lighter-colorired hrownish-shale", 
cannot he stated, as we found no difference in appearance betweell this layer 
arid the underlying soft, tenacious clay which foriiis the chief coniponent of 

the .Jurassic deposits of Cape Flora. 

6. Doicbtful horizon. Fig. 1. Q: crnd I t :  fig. 3, h. 

In 111s diary for Sunday, July 1 P  1896. 1 find the following entry: 
,,Made, together with Dr. Kocttlitz. Johaiisen and Armitage, a good collection 
of belemnites, arnmonites, et(.. in  a moraine(?) a t  the margin of the glacier 
west" (should be iiorth-west) ,of Elmwood (about llh kilometres distant), 30 
to 60 metres (100 to 2 0  feet) ahove sea-level. The belemnites and some 
ammonites were found chiefly in oiie sinall Rrea hy a \\'der-course, just 
a t  the margin of the glacier. They were lying loose on the surface of clayey 
mud, probably pushed nut from under the glacier(?). The slope of the latter was 
not steep, so that the fossils could not have fallen down from above, and could 
hardly, in my opinion, have beeii in sitri much higher than they were found, 
which was about 200 feet above the sea. In the same place, 1 also found a 

short piece of a Pentacrinus-stem. Some fragments of belemnites and 

ammonites were lyillg loose on R hare rock, protruding through the glacier 
a 
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some 30 paces within its margin. On one spot, somewhat lower in the same 
moraine(?) or talus, the ground for some distance was completely overstrewn 
with large and small pieces of marly limestone with cone-in-cone structure, 
such as occur in great quantities in several places on Cape Flora. I have, 
as a rule, found this cone-in-cone limestone less than 100 feet above the sea, and 
hardly ever higher than 1.50 feet. Where it occurs, there are generally great 
quantities of loose fragments of it. strewn about on the surface of the talus 
or raised beaches ; arid only very rarely are fossils found amongst these loose- 
lying fragments, or in their immediate neighbourhood. Kettlitz tells me, Iiuw- 
ever, that he has found single ammonites on a spot where numerous pieces 
of this limestone occurred. On the spot meritioiied above (in the .moraineu) 
we could easily have taken away sledge-loads of this stone with cone-in-cone 
structure'. 

. .. .. . __ ... . ..... . .. . -. . _. __ . 

,Below R hasalt-rock some short distance south-east of this glacier, there 
was R gently-sloping day  plain, which WHS covered with scattered pieces of 
,.cla\-sandstoneK amongst which ammonites and belemnites were found. This 
Idain was hardly more than 80-120 feet above sea-level". 

Thus far niy diary. The words .glacier" and ,,moraine', in this descrip- 
tion. are perhnps somewhat misleading, as the latter was probably only the 
ordiiinry talus, partly covered with heaps of the basaltic debris, and the .glacier' 
\vas sirriplv the extensive sheet of snow aiid ice covering the ground, often 
to ti considerable depth, and which had not melted beyond this spot that 
summer. But in  n recent letter. Dr. Kmt.flitz says that in the summer of 
1897, there \vas .such an exceptional thaw, that much more of the ice and 
snow was cleared off the surface than usual everywhere, so that here those 
places which yo11 descrihe in your diary as .a moraine a t  the margin of the 

glacier". were qiiite 100 yards away from its margin that summer. This 
place, 1 should say. is at least 150 feet above the sea.K 

I t  will he uriderslood that this ,,glacier' or covering of ice and snow is 
stationtti*y, and thus cannot at present carry any moraine material of impor- 
tance, either nn its surface or underneath it, and the expression ,pushed out 

* This ic only HII c.xprcwion used for shortness i n  m y  diary. The stones were for the 
most purt composed of ralcereous concretionary clay, or phosphoritic and calcareous 
clay. There wa9 only very little clapsandstone. See Pompeckj, chap. II. 
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from under the glacier' may be misleading. As the slope of the ground, 
or the snow (,glacier'), was so gentle above the place where the fossils were 
found, it is hardly probable that the ]alter could have fallen or rolled froni 
above a t  any recent date. And as they could hardly have been lying on the 
surface, as they were, for. very long, h e r e  is a probability that the fossils found 
,,at the margin of the glacier", and on ,the clay plairi", had not been removed 
very far from the place where they had originally been in situ, and where 
they had been washed or weathered out of the clay'. 

I wrote to Kcettlitz, and asked his opinion, and in the letter referred to 

above, he says; ,I am strongly of opinion that the fossils we found there 
were weathered out of the strata immediately underlieatti. Since you were 
with us at  Cape Flora, I have spent some time, and taken some trouble to 

investigate as thoroughly as possible this spot, and the rocks above it, and 
I have come to the conclusion that the cone-in-cone argillaceous limestone 
and the fossils we found there do not come from above, but are practically 
an eitu, for the deeper one digs under the surface, the more of the same 
specimens are brought t.o light, and the supplv is there practically inexhaus- 
tible. The orily difficu1t.y there is in getting at theni is the icy condition of 
the rock surface". 

Presuming, therefore, that the fossils found here had been i.n Bitu some- 
where about 60 metres (200 feet) above the present sea-level, I was rather 
astonished to learn from Pompeckj that sotne of them belonged to exactly 
the =me horizon a s  those from the locality 3 (see p. 24), above Elmwood, 
and just below the basalt at a height of about 165 metres (550 feet) above 
sea-level. 

If Koettlitz and I are right, there must consequently have been a dislo- 
cation of some kind here. In my diary, I mention at this place a basalt 
rock (see above p. Is), the base of which must be a t  a height of some 150 

' However. if they really did come from an originally much higher level, the following 
explanation is also possible, namely, that a soft, viscous material, such as the clt~y ol' 
these beds, might possibly flow slowly downwards, even where the slope is conipara. 
tirely gentle, especially when the clay during the summer is covered with a sheet of 
melting snpw and ice which keeps it constantly wet instead of frozen. But whether 
the ground underneath the snow, or the ,,glacier", above this place wah composed of' 
clay and not of beselt,I had no opportunity of investigating. I believe, however, that 
there are, as we shall see, reasons for crssuming that the rock here is basalt. 
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feet (45 m,) above the sea. I did not get an opportunity of examining more 
closely whether this rock was actually in place, or whether it was a loose 
rock fallen from above, for which, however, it seemed to be to large and 
massive. Above this place, arid at  the margin of the glacier, I remember, 
also, to have seen basalt cliffs in place a good deal lower than they were 
above Elmwood, and this was my reason for suspecting that a dislocation 
had taken place. I asked Kaettlitz what he had to say about this point, and in 
the letter, already twice referred to, he says: , I f  you remember, the basalt 
here descends much lower than anywhere else in the immediate neighbour- 
hood as far as can be seen, - - - There are several bosses of rock situ- 
ated a t  this lower level, niid these I have investigated R good deal. These 
basaltic masses" ii. e. tlie low rock mentioned ohnve, some 150 feet above 
the sea, and the other rocks somewhat higher) .are continuous with the 

basaltic rocks tihove, that is, there i.3 I I O  break 1)\1 other strata between them; 
they are therefore i*/ situ, aut1 tliough J did not actually see the fault - for 
the rocks are here very lava-like. cruinblirig, and shattered - I am of opinion 
that there tias heen R tlislocation of strata here. that the whole mass (basalt 
and stratified rock) has sunk c'onsiderably, ~ n t l  (his accounts for these fossils 
having been found at  sticli different lwrizons. A i d  I quite agree with you 
that this syol so gradually sloping, a l i i ~ u s l  flat? with no steep talus behind, 
could riot Iiave received these fossils I I ~ O I I  it through their having fallen 
from ahove". If this he the riglit explanation. I should say that either seve- 
ral dislocations have taketi plnce, or the rncks have not sunk regularly, because 
the fossils foiintl at the mnrgin of tlie ,glacier", were lying on clay at  a 
higher level (at)out t i  111. (?) albove the sea) than the basaltic rock 
south-east of it  (allout 45 In. or 150 feet (?) Rhove the see). Rut there 
is still the difficulty left, that at this locnlity are found fossils both from 
the n~ediun~ horizon 2 (1,. 13). and from the upper horizon 3 (p. 14) and even 
from a still higher Iioriznn (see Pnnipeckj later); and between these horizons 
there shoiild he n difference of height of some 4.0 111. (120 feet) at least. W e  
shall perhaps after all be forced to admit the possibility of some transportation 
by glacial action, 01. by some other means, even though there may be some 
irregularity in the height of the strata. There is also a possibility that these 
low basaltic rocks ma! he intrrisive, and may have heen formed simul- 
taneously with the dislocations. 
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In any case I feel convinced that the strata here must be considerably 

lower than near Elmwood, for if the fossils found here really have beeii 
carried down in some way or other some 120 m. '400 feet), this would 
be a case without a parallel, as far as we know on the whole of Cape Flora, 
even where there is a very steep talus behind. Even though single fossils 
from higher horizons may be found very low 011 the steep talus, especially 
along the watercourses, they art! never found iri  such quantities, and spread 
over such an area as they were here. 

7. Inter-basaltic, fossiliferozts horizojz (with plant-reniains). Fig. 1 ,  i, k.  1. 

In my diary for Friday, Jul: 17th, 1896, I f i i i d  tho follo\vii~g entry referring 
to my visit to the locality (fig. 1, .i) for tliis Iiorizoi~: ,?hi c:oinpany with 
Dr. Koettlitz, I visited lodav n hasoltic rock, or nutiatuk. protruding through 
the glacier 011 the iiorth-~vtt.it side of Cape Florn, nhorit 6tW) or 700 feet 
(180-210 ni.) above sen-level, niid where lit. atid Mi.. Jackson had found 
numerous fnssil plnnls  n few R ~ O .  

!,A qii~ntity of fragnients of slide were here lying .qmntl  oter the bur- 

face withiti two aiiiall. distinctly defiued areas. Nearly every fragment showed 
impression.i of pine-needles ((hiefly) iiriti less frequently giiikgo, fern and 
other leaves. 

,,These frsgnieiits forined a layer oiie or two feel thick,  only a few feet 
IJroad, and perliaps 12 01' 15 feet lotis, passirig n ( w s s  the basalt ridge, which 
was bounded on 1)oth sides t)y the glacier; but the layer ended. as far as 

we could make out, twfore i t  renclied the glacier 0 1 1  either side (the surface 
of the glacier was lower tliaii that of the hasalt ridge). 

.It was in! opioiori tlitlt the cuistenc.e of this shale here co111d only be 
explained Lv its Iieirig a fragnieiit of an origilially lower bed. and having been 
broken off by the formatioir of u dyke, and thus enclosed in the hasalt. I 
could not, however, detect any unquestionable alteration by heat, though pus- 

sibly some small aninlint in  fragnients from the deepesi part of the 1Ryel.l. 
Here the fragments were larger and fitted together, evider~tly in Sitti 

1 This was evidently (I inishke, arising froill the difference of colour. whic*h, 110wxwr. 
\vas not caused by heat. 
brownish grey, simply because it had not heen exposed weatheriog like the frapelltc 
on the surfuce. which had turned a pule yellnw. 

The shale from the deeper parts YVBP durker blue-grey 
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and exactly in the same position in which they were left by the shattering 
of the shale by the frost. Immediately beside this layer of shale-fragments, 
the upper ends of well-developed, vertical hasaltic columns, hexagonal or 
quadrangular, were seen. The basalt under the shale seemed to be less 
solid, inore resenibling tufa. I n  a protruding rock, a liltle farther down the 
glacier, the basalt was of tire sanie rotten structure. Well-developed vesicles 
and amygdaloids, partly filled with minerals, were plentiful. Oblong vesicles, 
filled with a white mineral (calcite ?), were especially conspicuous; their 
long axis lay in a south-south-westerly direction, as  far as could be made 
out in the fog, rind without R compass. Nodules of shale were also found 
enclosed in the basalt; they had evide~itly been altered by heat. 

"The other place where fragrnents with plant-impressions were found, 
was close by the first-nientioned spot, 011 the same rock (a foot or two higher); 
but it was of smaller extent and iess significance, the fragments being few 
arid scatteredu. 

i 

The whole gave us the impression that what we had found in these two 
places were the last reniailis of a bed. which Koettlitz had come just in time 
to secure. These parts of the sliale had been lying in two depressions in the 
basalt bed, and had thus escnped deniidatioii ti little longer than the rest; 
but i r i  the highest, arid consequeiitlv most exposed place, the shale was now 
nearly gone. 

1 say in niy diary tlint the altitude of tlie place was about 600 or 700 
feet jl8O0--2l0 111.) above sea-level. IJnfortunately we never got an oppor- 
tunity of makiiig an exact niensurenieiit. 1 see that Koettlitz states the height 
to be ,,some 750 feet" (I. (a.  1). 6%). I do not know whether the exact 
height was ever tneasuretl after I left Cal'e Flora, but if not, I still feel inclined 
to believe that it was not so much, arid that my estimation is nearer the truth; 

and  I should ever1 say that i t  comes narer 600 feet than 700. But at the 
same time, 1 believe the basalt goes much lower in this place, than near 
Elmwood (cf. above p. 80). 

These plant-itmains have bee11 investigated hy Prof. A. G. NATHORST, 
who will describe them in the next paper ill this series'. It will there be 

1 See also Nathorst's description in N B I I ~ ~ I I .  ,Fraiii over Polhavet', Kristianicl, 1897, vol. 
11, pp. 51Y-521 ; niicl ,,Farthest Korth", bel. 11, pp. 484-487. 
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seen that he holds the opinion that they are Upper Jurassic or Lower 

&dacwua or belonging to the transition beds between the Jurassic and 
~ r & m u s  Systems and it will be seen from Ponipeckj's paper that there is 

probably no great interval in time between the Jurassic horizon to whicll 
they belong, and that of the upper clay beds just below the basalt. 

If this shale with plant-remains in i t  was actually in. s i t z c ,  that is. ns i t  
was originally deposited, and not broken up and lifted by intrusive hasalt, i t  
would give us a clue to the age of the basalt: the latter would then to some 
extent also be Upper Jurassic or Lower Cretaceous. I therefore expressed my 
opinion on this head, upon my return from the expedition l 1  having arrived a t  tlie 
conclusion that the shale must actually have heen in dlw. My principal reason 
for this was that the basalt on which the shale \vas lying, could hardly he 
intrusive, judging from its structure, wliich more resembled that of a lava. 
Moreover, if this shale with plant remains liad heen raised by intrusive masses, it 
must have rested almost immediately on the top of the highest Jurassic clay beds 
we found near Elmwood, as it WRS onlp 30 m. (100 feet) higher at most (if there 
had not heen dislocation at this place, cf. p. 20:. But if so, it seems strange 
that we nowhere found any trace of similar deposits on the top of the clay. 

There were also other reasons. which made me believe that the basalt was 
partly Jurassic, especially the basalt bed found in the clay at the top of the 
talus behind Elrnwood (see above 1'. Is.), which was not of intrusive character. 
Then I also doubted that intrusive masses would he able to extend them- 
selves in almost regular horizontal layers, sonie only n few feet thick, as men- 
tioned above p. 15, in soft clay, such as  we have to deal with here2. 

None of these evidences, however, were absolutely convincing, and New- 
ton and Teal], who are so familiar with the Scottish basalts, therefore main- 
tained, as being more reasonable, that the hasalts of Franz dosef Land, like 
other extensive basalt-flows of tlie northern hemisphere, are of Tertialg. origin 3. 

Nansen. .,Farthest North" (18971, vol. 11, p. 479. Src also ,,Some Results of the 
Xorwegan Arctic Expedition 1811.7-W. 

Having discussed tlie point wit11 Tesll, I expressed myself somewhat more cautiously 
in the rc'orwegian edition of my book, which was finished morv than half a year later 
than the English edition. See ,,Fram over Polhavet', Rristianin, 1897, vol. 11, pp. 51.5-517 
See also the German edition, ,,In Xacht und Eis'. Leipzig, 

Neue revid. Ausgahe. 

Cfiogr. dorirnal, vol. IX (16971, p. 489. 

Neue rcvidirte Ausgabe. 
1898, VOL 11, pp. 44%-488. 

9 ,,Fram over Polhavet", vol. 11, p. 516. 
Leipzig, 16%, vol. 11, p. 487. 

8 L. c. 1897, pp. 490, 519. 

,,In Nacht und Eis". 
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But if this be so, it follows that the plant-bed must have been lifted by 
intrusive masses, and if not all, a t  any rate the lower horizontal tiers of the 

basalt a t  Cape Flora must be intrusive. I have already above, pp. 15 and 17, 
pointed out that there are almost decisive proofs that these basalt beds cannot 
be intrusive. 

Kcettlits! arid I looked i n  vain for similar plant-bearing deposits below or 
between the tiers ol Lasalt in other places on Cape 1:lora. But since my 
departure, Kwttlitz has been fortunate enough to find what he supposes to 
be the same plant-bearing bed in the cliffs above Windy Gully, on the oppo- 
site side of the Cape Flora hill, (ahout two kilometres distant from the locality 
mentioned above) utid ahut  ’7()0 feet (210 r n . )  above sea-level (see fig. 1, 1;. 
Although this bed W B S  only frorn 18 iiiclies (45 mi.) to 2 ieet (60 cm.) in 
thickness, it could he traced almost horizniitallv .for 500 to 600 yards between 
the second and third tiers of thP hnsalt” (r.ounting from below)’. If Kacttlitz’s 
estiniatioii of the height i s  c:ori*ect, the second and third tiers must be lower 
near Windy Gully than ahove Elmn.ond, whwe the top of the second tier is 
about 880 feet abo\.e the w n .  Kwttlits! tells nie !.that a thick layer of tufa(?) un- 
derlies this stratuiri. niid i t  l iav nll tlre appearmice of being undisturbed”. 
Eve11 thnugh this plarit-l)etl is I)rol)uhly of nearly the same age as the one 
visited I)! Kwttlitz arid ni!-self I ,  I do iiot consider i t  likely that they are 
actually parts of the snnie bed, the rocks cwmpnsing them seem to be too 
(lissirnilnr. According to (:oniiiiuiiicationh frorn Knettlitz, the plant-bed above 
Windy Gully i.G c:oniposcd of n silicious ruck, which Mr. Teal1 decribes as 
,,brown, laminated. silicious rock‘b2 (Si 0% 91.19:~. Ale 0 s  and Fes 0 8  3.9%; 
loss 011 ignition L)*4°:’~. Atiotller specinien he foilrid to be Si 0 s  73.8, AI2 08 
and Fea 0 9  10.7; loss on ignit.inn 123Oio) .  Portions of this stratum or bed 

were ,,soft grey argillaceous lwckbb which ,,sticks to the tongue like bauxiteu. 
The plalit-iwnains seem to have heen foilrid in  the first-named kind of rock 9, 

and this is evidently quite different from that of the bed from which Kaettlitz 
ant] 1 collected plant-fossils, this h s t  twing (in argillaceous shale. 

A thirtl place wliere I h .  Kwttlitz lells me that he ,,found similar plant 
fossils was u p o i i  the sunninit of the i d i s  of Cape Flora cliff, upon almost 

1 See Sewton and T e d ,  1 .  r. It%, 11. 649. 

8 Cf. Newton and Teall’s description 1. c.  1698, 1). 649. 
2 L. c. IW. 1’. G49. 
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the highest part, about 900 feet (275 m.) or 950 feet above sea-level (see fig. 1, IC 
and fig. 3, k). These were in fragments of brown sandy rock which Mr. Teal1 
found to be composed of ,,grains of quartz, fragments showing plant structure, 
and a few flakes of white and brown mica". These pieces were loose, in  a 

slight hollow, as though caused by a runlet of water. They appeared to have 
been washed loose out of a bed of similar, but frozen rock underlying them' 1. 

These fossils may perhaps belong to a stratum which is situated higher 
in the basalt than the bed before mentioned, perhiips between the third and 
fourth or between the fourth and fifth tiers of hasalt (couiiting from below). 
Judging from New ton and Teall's descriptioii. this hrowii saiidy rock seems 
to be more like that of the plunl-l)ed 0 1 1  the ~it~riatak to the iiorth. visited 
by Kaettlitz and niyself, though i t  ,,is somewhat coiirst~", iilld then our shale 
to the north contains very little s ad .  T h l  they are found at different 
heights may he accounted for by the possibility that there has been &lo- 
cation just north of the place where these fossils were found; and as we 

know nothing us to the tieight above the base of the I~~sslt ,  of the plant- 
bearing bed overlying the nunatak to  the north, i t  nitiy very well be that i t  

has been situated hetween the same, or nearly the saiiie tiers. The fossils 
from these two localities ~ f l i i  hardly, however, beloiig to exactly the same 
horizon, as I think the distance between them (see fig. 1) is too small to 
account for the difference in the deposit in which they are preserved. 

I quite agree witti Kattlitz when he does not consider it probable 
that these plant-hearing strata h a w  been lifted by intrusive sheels i l l  such 
extensive and horizontal thin beds; nor car1 I understand how the flows of 

basalt could have become so regular and horizontal, if they had beeii intrusive 
masses extending themselves in soft clay, like that of Cape Flora. A glance 

a t  the regular, horizoiital basalt-beds in figs. 2 and 3 will hardly, I think, 
make one feel inclined a piwi to assume such a possibility. 

It would also be extremely difficult, as Kettlitz points out, to explain 
how the tree-trunks and branches now carbonized or ,,charred into charcoal" 
(also partly silicified) could have been enclosed in the basalt sheets which 
underlie the plant-bearing beds, if the basalt is intrusive. I think with Kaettlitz 

that there cannot be much doubt that these tree-trunks have chiefly belonged 

1 See also Newton and Ted,  1. c. 1898, p. 648 (a). 
4 
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to conifers growing 011 the soil over which these basalt flows were discharged 
during the Upper Jurassic or Lower Cretaceous Age; and they have ,,been 
charred by beiiig overwhelmed in a surface-flowing mass of lava". Some of 

this wood must, according to Kettlitz, have been growing oil tlie first or 

lowest tier of basalt'. 
A conclusive proof that at any rate the lowest tier of the basalt cannot 

be intrusive and consecluelitly must be Jurassic, seems to nie to be given by 
Teal1 hiniself, when he says that ,,evidence that pauses occurred during the 
forniution of the plateau-basalt . . . is funiished by a specimen of a conglo- 
nieratic. rock, mainly coniposed of basaltic dkbris, and containing rounded 
pebbles, fourid some 50 feet above lowest rock m a r  Cape  flora"^. This is 
on the top of the lowest tier of basalt, aiid this basalt, as well as the basaltic 
conglomerate, is consequeiitly lower than t.he plaiit-beariiig beds mentioned, 
and must also be older, tis tlie basaltic cvnglwierate cariiiot be intrusive. 

___  _. .. 

Moreover, it riiay also tw reme~iibered that neither the clay, or shale, 
inimediately below the basalt, nor the plantbearing strata between the tiers 
of basalt, show any appreciable alteration by heat, or any coiitact-metamo~hosis 

(see pp. 15, 17, 21). 
Taken together, these facts appear to me to be conclusive, and we must 

assuiiie with Dr. Kccttlitz, that these plant-bearing beds have actually been 
deposited, probably as lake-deposits, Iletween the different discharges of the 
flowb of hasalt. If tlieri, these beds are Upper Jurassic or transition beds 
to the Lower Cretaceous, the yrealer purt of the basalt is also of U' 
Jurassic or Lower Cretaceous arje. 

It is estreriiely interesting to lewri that Prof. Nathorst has apparently 
found the silnie basaltic uiid Jurassic formations on Kong Karl's Land 
(Wictie Land) duriiig his expedition lust sunwier. 

Xattiorst tells iiie that tie believes the lmsaitic beds of Kong Karls 
Land to he Upper Jurassic or Lower Cretaceous arid that they are not intru- 
sive. He says: 

,,I0, the basalt forms real tlows or beds, being remains of old lava 
stretiiiis". . 

1 L t t l i t z ,  Gei~gI. Jourittil, 18% p. 1 3 .  
2 Sewlo11 Uld Tectll. 1. c .  1897. p. 4". 
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,!PO, the basalt in some places is so intimately connected with the fossili- 
ferous strata, that it is impossible to assume that the lava flows could have 
extended over these strata i n  the manner thev have done. if they had Leer] 
discharged as late as during Tertiary times". 

I have said before that the tiers of hasalt at Cape Flora are possibly no1 

quite horizontal, hut dip perhaps a little towards the north. This seems to 
be still more the case a little farther east, i n  the GdZy Rocks and on Cup 
Gertrude, which is only 3 or 4 miles (6-i kilometres) east of Cape Flora. 

Fig. 5. Cape Gertvude. Dt-aitn from a photograph bv F. K. 

That such is the case is indicated in a rougli sketch, by Dr. Kettlitz, of 
Cape Flora, Gully Hocks, arid Cape Gertrude. taken from near Windward 
Island, 6 miles to the north (fig. 4, p. 6), which sketch he has kindly placed 
at my disposal together with a good many others. 

Fig. 5, which is a drawing I have made from one of niy photographs of 
Cape Gertrude, sliows distinctly this dip of the basalt, and its exact dimensions. 

This dip of the hasalt flows may perhaps be sufficient to account for the 
fact thRt, according to Kcettlitz, the hasalt reaches down to the sea. on the 
North side of the peninsula, at the hay (fig. 6, 6 - ,the head of Gunther 
Bay' - north-east of Cape Gertrude', at the north end of the valley separat- 
ing the hill of Cape Gertrude from the east part of Northbrook Island. If 
we assunie the distance hetween these two places to be as much as 

6 or 6 kilometres (3 miles) and the base of the basalt at Cape Gertrude 
to he 180 metres (600 feet) above the sea the dip found in the photograpli 
represented i r i  fig. 5,  which is about 33 metres for every kilometre in n 

northerly direction, would alone be sufficient to account for this fact. 

1 See Koettlitz, Quart. Journ. Geol. Soc., 1898, p. a. 
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Farther south in this valley east of Cape Gertrude, however, (on the east 
side of the valley) there is ,,a line and ridge of detached nunataks, com- 
posed of bmalt, and averaging 320 feet above sea-level". ,,This line of iiiina- 
taks continues through the whole of this valley, about 2 or 3 milesu1. Pos- 
sibly the low position of the basalt here, iiitty be owing to a dislocatioii of 

some kind. 

- - -. - 28 

Upon the whole there is apparently riot much regularity in the position o1 

the basalt, aiid the height of its base above sea-level on Northbrook Island. 
At Cape Gertrude, according to Kaettlitz, its hase is masked by the talus 
heaps but rnny be some 180 to 210 rn. (600 -700 feet) above sea-level. At 
an exposed rock (fig. 6, 3) some seveii kilorrietres farther east along the south 

5/ 

Fig. 6. Northbrook Island, based ott 
Mr. F. Jackson's map of Frane Josef Land. 
The plares where the underlying rock 

projects through the ice-covering are in- 

dicated in dark colour. 1 Cape Flora. 

2 Cape Gertrude. 3 Cliffs east of C. 

Gertrude. 4 Cape Barentz. 6 Camp Point. 

fi Valley east of C. Gertrude. 7 Valley 
c m t  of Gully Rocks. 8 Windy Gully. 

coast, (east of the valley mentioned ahove) there are ,,several bosses of ba- 
saltic rock protruding from the general tnlwslope, and apparently in situ" 1. 

They are perhaps sonie IK, or 120 m. (300 or 400 feet) above the sea. 
At Cape Raventz, at the south-east coriier of the island, and at  Camp Point, 
at its norther11 extremity, the basalt cliffs reach the sea. In both these pla- 
ces, the upper c d g ~  of the basalt is o d y  some 45 m. (150 feet) above sea- 

level *. 
The pro1)al)ility is t tiat various dislotatioiis have occurred in the neighbour- 

hood of North1)rook Island, H S  elsewhere in Franz Josef Land, and that this, 
to some esteiil, is the cawe of this laiitl being broken up, as it is, into islands, 
with numeroils sounds and fjords. But then it ought also to be remembered, 
that i t  is not ir priori pi'ohat~le. that the hasalt flows were poured out over 

1 Cornmunicclted by Dr. Kcettlitz. 
2 Kwttlitz, 1. c .  1693, p. 625. 
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absolutely horizontal ground, and that tlius the basalt flows were origiiially 
absolu tely horizontal. 

The Jurassic deposits of Northbrook Island beyond Cape Flora, are very 
little known. They have been examined almost exclusively at Cape Gertrude l. 
The sedimentary beds here were investigated by Dr. Kaettlitz a t  various heights 
where they are exposed, from sea-level to 24 m. (80 feet) above, and ngain 
from 75 to 150 m. (250 to 500 feet) above. These strata differ reniarkaldy 
from the strata (clay-beds) underlyiiig the basalt at Cape Flora. ,,They yield 
no fosSils except fossil wood and lignite. and are for the ~riost part composed 
of sand in thin layers, extraordinad! variable in  colour. Among the sand 
layers are niaii?; strata corituiriiiip pet)bles of quartzite, radiolarian chert, jaspis, 
,,ironstone-nodules", etc. ,Thin strata OI soft clay-shales also occiir frequently. 
Bands of lignite, or of brown, decomposed fossil wood. ail inch or two thick, 
are frequent. Here aiid there the sand-strata seem to hardell locally into a 
very hard, cfilcareous, grey sandstone. i n  wtiich ripple-marks were found. These 
sandstone masses protrudc fro111 the inclincd section in great bosses ?''. 

The only part of the Jurassic I d s  at Cape Flora to which in my opinioii 
these sediments of Cape Gertrude ITlaV Correspond, is the strata of sand with 
black carboniferous seams (fig. 7.b) i i i  the I)ank ahove the shore south of Elm- 
wood (see 1). 12 (b)), wl~icli are probalh  underlying the 150 to 1'75 m. (500 to 

570 feet) thick clay beds contniniiig Jurassic marine fossils. As far as we 
knob\-, the horizon of these c l a ~  beds does 1101 seem to he represented at Cape 
Gertrude, the sedinients of which, i n  n iy  opinion, ~ n n y  he of an earlier age, 
and the horizoii of the highest of ttieni the same or similar to that of the 
sand strata wit11 carbonifei~or~s scanis s o r ~ t l ~  of Elniwood 3. This ~voultf imply 
either a fault or n dip in the lon.er .Jrirassic. strata (which has also actually 
been observed going N N R .  see p. 23.) which has been anterior to the discharges 
of the basalt above. The dip or fault i l l  these deposits, which have evidently 
beeii formed in  very shallow water? or l o  some extent perhaps in freshwater, 
may also very well be anterior to the depositioii of the Jurassic clay beds 
containing ~iiinieroi~s iiiai*iae lossits, found at C a p  Flora. 

Ktbwton and Tetill, 1. e .  1W7, p. 503. 
Communicated by Dr. KaPttlitz. 
Seams of lignite, or siniilar strata of sund (pussilly of freshwater origin) Iiavr not been 

found tit any higher level (45 t i 4  u h o w  I lw sea) or in any o t h r  Ioral i t~  at CaI)p 
Fl(rra. 11s far as I know 
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The composition of these two formations also seems to point to quite 
different conditions of deposition, which in my opinion makes it  impossible 
that they should belong to the some horizon. The clay beds a t  Cape Flora, 
as far as I have seen, are, compared with these sand strata, considerably 
more uniform in their composition all through, from sea-level up to the base 
of the basalt; and the conditions of deposition, though varying, seem to have 
been considerably less so during their formation. They seem to have been 
deposited in comparativelv shallow sea. and there is little indication of great 
oscillations of level. Not so with the sand  strata south of Elmwood, and the 
sediments a t  Cape Gertrude. The extraordinary number of thin beds of 
diverse character in these forniatioris points, as Newton and Teal1 say1, ,,to 
rapidly varying condition of depositions, arid possibly to oscillations of level, 
while the beds of lignite indicate, to some extent a t  least, a fresh-water 
origin”. I do not consider i t  possible, if the condilions of deposition varied 
so rapidly a t  Cape Gertrude, that there should he no indication of this rapid 
variation in the corresponding deposits at  Cape Flora hardly 4 miles (7 kilo- 
metres) off; and if there have been oscillations of level, they must have occurred 
in both places. 

- 
30 

i- 

1 L. c.  1897, p.  503. 
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According to what has been said before in  this sketch, there should 
probably be the following succession of Jurassic sedinieritury strata at Cape 
Flora, in descending order (cf. fig. 7): 

m. A plant-beariiig I)ed of sutidstoiit:, 
(900 feet) probably l ~ e t ~ e e i i  fourtli aid third, or 

betweeu fifth aiid fourth tiers of busult 
(fig. 7, k). 

210 m. A plunt-bearing l~etl, principally of 
silicious rock, l ~ d ~ e e i i  tliird and ser- 
ond tiers of basult (fig. 7, 1). 

(700 feet) 

200 m. 
(t;so feet) 

In the soil 011 top ot’ the first or IO\\,- 
est tier of basult, a Jurussic forest hus 
been growing, braticlies aid truiilis of’ 
which have beeii found, iii o curbo- 
nized or cliarrcd roiiditioii. eiiclostd i i i  

the secoiid tier ol‘ basult (fig. i, be- 
tweeii I aiid 11). 

175 Buse of the bustrlt. 
(575 feet) 

0 1 1  tOl) of Cape 
Fluru cliffs, iiortli 
of Elmwood (fig. 1, 
k), (The plmt-fos- 
sits fouiid ori a nun- 
ohke farther north 

perhops to newly 
the same horizon). 

In the cliffs above 
\Vindy Gully (fig. 
1, 1) .  

(fig. 1, i) belong 

0 1 1  tilt! sclutll fuce 
of Cape Flora cliffs. 

A specinieri of Atnato- Above Elliiwood 
nites Lomberti (h’ew- (near tig. 1 d ) .  
ton) wus found (by 
Kmttlitz) eiiclosed iii 
the busalt. 

No fossils fouiid. East of Elmwood 
(fig. 1, 1. n. 

I 
I 

175 Iu, 
(575 feet) 

Black shale 4 inches (iii conhcl  witti 
the basalt and somewhat 
Iiurdenedj. 

Black l’/a inch jiiot so much 
hardened). 

Greenish grey s l ide 3 inches (riot so 
much hardened). 

A lighter coloured brownish soft clay, 
the depth of which was masked by 
the talus heups (fig. 7, f). 

175 Soft clay 3 feet thick, immediately K O  fossils foluld, b u t  Above Elrn,\-ootl 
(575 feet) below the basult (fig. 7, f ) ;  and under ~ ~ t s ~ t ~ a s  (see (fig. 1, d). 

this clay bed of basalt with lava- Pompeckj) and Antm. 
like structure, 6 feet thick. La&rti possibly or- 

iginate somewhere near 
this horizon. 

168 m. Son clay beds of great thickness,witll Fossils fourid in situ, Above Elmwood 
(m feet) bands of nodules of clay-sandstone described by Newton (fig. 1, a). 

(fig 7, d‘ .  as Ancm. (#doc.) 
Thfkhai  etc.. see 
Pompeckj’s descrip- 
tions later. 
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137 m. Sot? stratified clay with hands o f t . ~ ~ ~ .  Fossils found in situ. 
t4-a f w t j  cwtionury nodii1t:s o f  Iiurd, very CUI- described by Kewtoii 

to cureoiis, (to sonie extent suridy) stone- U S  Amm. Ismae rur. 
113 m. nitirl and hard phospliatic ntid cal- arcticus, see Ponipeckj 

(370 fwt)  i-iireoiis cloy (tig. 7, c). latttr. 

? 111. Marly limestoric. with t.one-iii-c.oiw 
(? f t s t * t )  striicture. luot f ~ i i i i i d  iii  situ. I)iit niuy 

probnhly come in wniewlierc h t w  { i f ‘  
not uhore the last horizon). 

10 ni. Sofl clny with n ~ d i i l e -  1 1 1 ’  .snritly marl Vossils found in. d u .  
(33 feet) (fig. 7. a! .  Pse utlomotr ot is, IyiiLg. 

to ula. Ih’scinea. Ostrea, 
7 m. Helemiiites, see Porn. 

(23 feet) ptrckj’s tlrscriptioiis lu- 
ter. 

Soutliend of Windy 
Gully (fig. 1 .  c!. 

Found loose on the 
tuluu in various plu- 
ces round Cape 
Flora. 

Some 300 N. n o d i  
of Elmwood (fig. 
1, a). 

14 in. Thin ;elteriitetirig strntic o f  sund 1 1 1  So fossils lourid except About 1 0  m. 
(45 leet) varying co1our.s ( v i l l a  pehI,lt*s). i t i t t a r -  wrl)otiiml wood. soutli of Elniwond 

I t )  s1rutitic.d with t l i i i i  I h t : k  curlmnife~ou~ (fig. 1. b). 
0 111. 3eniiis. t’robul~ly iinderlyirig the hori- 

zon IILOVC, u r d  possibly corrt.sponding 
to t t i c s  u p p r  svdirncntnry strutic ,111 

Cap: Gertrude :,?) {fig. 7. b: .  

(0 feet) 

Lysaker, December, 1898. 

FHIDTJOF NANSEIV. 
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P R E F A C E .  

During his stay on Northbrook Island in the Franz Josef Land Archipe- 
lago - from Juiie 17th uiitil Ai~giist i t h  1896 - Professor Fridtjof Pl’arisen 
collected a large number of rocks and fossils. Part of this collection coni- 
prising Jurassic marine fossils, was submitted to me for examination. The 
results of the investigation of this valuable material are described in the fol- 
lowing pages. 

MUNCH, September 1898. 

J .  F, POMPECKJ. 
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r. 
P R E V I O U S  L I T E R A T U R E  REFERRING T O  T H E  JURA O F  

F R A N Z  J O S E F  L A N D .  

From what n e  k n o w  at presetit about the geology of the arctic archi- 
pelago, known hy the iimie of Frnnz Josef 1,and. stratn nf .Jurassic age have 
only been observed in the souther11 parts of these islaiids. 

011 Northbrook Island, at least uti its narrow southwestern peninsula, 
Jurassic deposits h a w  a considerable sliurc i l l  tlie geological structure of the 
country. Owing to the researches and collections of the JRckson-Harnisworth 
Expedition and J'rof. Nansen! this part of Northbrook Island may be con- 
sidered the best known district of the Franz Josef Land Archipelago with re- 
gard to its geological structure. Except oil Northbrook Island, Jurassic strata 
have probably only been found in the neighbowhood of Eiru Harbour, situ- 
ated between Mahel and Bell Islands. In other more westerly and easterly 

parts of the archipelago, the occurrence of Jurassic strata is not pet proved 
with certainty. 

The following examination of the puhlicRtions referring to the Jura of 

Franz Josef Land shows that the successful expeditions of recent years have 
contributed very considerably to the esteiision of our knowledge of the geology 
of this archipelago. 

1876 (1873). It cannot be positively ascertained whether Julius Payer, 
the discoverer of Franz Josef Land, found Jurassic sediments in the south- 
eastern and eastern parts of the archipelago, which were visited by him. 
Payer uses the following expressions 1 concerning the sedimentary rocks 
which he found on Franz Josef Land: 

1 d.  Payer, 'Die Oesterreichisrli-llngarische 3-ordpol Expedition in deli  Jnhrcn 1R72 - 
1874'. Wien 1876. p. "269. 
English edition, 'Sew Lands within the Arctic Circle'. London 1876, POI. U. p. 82. 
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Whitish sandstone with small grains of quartz, and a white clayey ce- 
ment, - pale gray, very finely grained sandstone - yellowish gray, finely 
laminated clay slate, with numerous small scales of white mica and small 
lignitic particles with plant-structure, - sandstone containing lignite. 

The sandstones with 

clayey cement might possibly be of Jurassic age. Blocks of clay-ironstone 

with Jurassic fossils have heen found in abundance in the district of Cape 
Flora (Northbrook Island) both by the Jackson-Harrnsworth Expedition and 
by Nansen. But, as no fossils in any way characteristic were found among 

the specimens of rocks collected by Payer, i t  is of course almost useless 
to try and find the age of these rocks from their petrographic resemblance. 

1881 (1880). The first certain infortnation of the occurrence of Jurassic 
strata on Franz Josef Land we find in  the accouiit of the Eira polar expedi- 
tion under 1,eigh Smith'. In the neighbourliood of Eira Harbour, about 
10 miles west of Northbrook Island, Mr. W .  G. A. GRANT found silicified 
wood and some other fossils on tlie h i l l  overliaiiging the harLour. (Au- 
gust 22, 1880). 
Iwloriging to the Oxford CZalj. I:nfoitirii:ilt.l!., the exact locality of these, the 
first recorded ,Jurassic- fossils ft-orii Fioiiz tl(Jbef I.,and, cannot be ascertained. 
Judging fwni tlir description uf the surroundings of Eira Harbour (1. c. p. 
133) the locality might Iw Mnbel Island, dilated to the north of the harbour; 
while according to the statement of the Iieiglit of the ldl where the fossils 
were found, (1044 feet! Bell Island, siliiatetl I ( I  tlrc south of the harbour, might 
also he the place (the mountain forming the apex of Bell Island is reported 
to be 1400 feet). 

Fifteen years after the discoverv of the first Jurassic fossils on 
Franz Josef Land, the ' Windward' brought to London some geological mate- 

rial from the Jackson-Harmsiwrth Expedition. The specimens had been collec- 
ted at Cape Flora on Norttihrook Islnntl. Ariloiig these specimens were some 

. - _. . . . -_ 38 

Payer mentions no fossils except silicified wood. 

Anrong these fo.sils Etheridge identified two belemnites 

1895. 
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pieces of a coarse calcareous grit in which Mr. E. T. Newton1 identified petri- 
fied wood and other plant-remains, “probably coniferous, but for the most 

part too much altered to speak of with certainty”. Newton also mentions a 

fragment of a belemnite \vhich cannot be determined, and the impression of 
an ammonite which is said l o  resemble A w m  mm-ocephalus*. No exact 
statements of the age of these first fossils sent home by the Jackson-Harms- 
worth Expedition could be made. 

1897. After his safe return f ro i i i  tiis great North Polar Expedition. 
Prof. Fridtjof Narisen gave an accwurit of his expedition and its results before 
The Geographical Society i n  London on February 8th l8!1i3. I n  the report 
printed in the Geographical Joiirnal he also nientioiis the occurrence of Jurassic 
deposits in the Frnnz Josef Land Xrchipelngo. At Cape Flora, on Sorth. 
brook-Island, he says tlic Jac:k~on-Harn7s\\-orth Expedition hnd discovered, 
under a heavy cap of I)asal!, “i i i i  imri~eiist? formation of clay” unquestionably 
of mesozoic age. ‘ h e  fossils foulid i i i  i t  poilit to the Lamherti-zorie, with a 
developmenl reseitihling fliaf of tlie Kussiaii Jura. 

At tlie same lime, Kansen wlled attention to a discovery made by Dr. 
Regiiiald Kcettlilz. tlie pliysician arid geologist of the Jacksoii-Harmsffort}i 
Expedition. Mr. Jackson and lh. Kwttlitz found, on a basalt rock protruding 
from u glacier 011 the i ior lh  side of Cape Flora, pieces of satidstone contairi- 
ing numerous fossil j~laiit-reniaiiis. Xaiiseii and his bold companion, Lieut. 
Johansen, collected n large number of these plant-fossils, which, after their 
return, were subinitted to I’rof. Nathorst i n  Stockholni for examination. Prof. 
Nathorst identified l.liese plan t-rernains R S  “beloriging to the upper, White 
Jura, rattier than to the more medium Brown Jura”. 

In the same year (1897) Il’nnsen gave some further particulars about 
the occurrence of Jura at Cape Flora, in his book on the expedition, the 
German Etlitioii of which: ‘Durch Nacht irnd Eis’, is before me. From this 
report, arid from the IVorwegiati edition4 of the sanie book, we learn that 

1 Arthur Montefiore. ‘Tho .IUc.ksi,ii.HUriiis\\.Or(li Es edition : An Arrount of its first win- 
Geograph. Journ. London I&, 

a Newton has sinre (1d7) identified this piece nitti MatrocqJa2ite.s macrocephalus 

8 Fridtjof kansen, ‘Some Resulls of the Norwegian Arctir Expedition 1893--96’. 

4 The details taken from the N o m e  ‘an exition 1 owe to a communication which Dr. 

ter and of some discoveries in Franz Josef Land? 
vol. VI. p. 519 (Note 1) 

Sclllotll 9 . 
Geogruph. Joum. London 1897, vol. IX. p 

Joh. l i t e r  of Christiuniu kindly m a g  to me. 

Mr. E. 1‘. Ncwton!. 

489-490. 
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under the basalt a t  Cape Flora, there is a softgray-blue clay of 500-600 
feet an thickws, an which numrous large and s n t d  nodules of reddish- 
b r m  day  sandstone are imbedded. Nansen noticed solitary thin strata 
of basalt in the clay. The occurrence of thin strata of lignite is also men- 
tioned as having been observed hy Kwttlitz in several places’. Judging 
from the fossils, mostly included iii the sandstone-nodules, but also lying 
free in the clay, Prof. Naiisen characterises the age of the day, underlying 
the basalt of Cape Flora, as  approxiniately identical with that of the Ox- 
ford CZay2. 

In December 1897 Messrs. E. 7‘. Newton and I. I. H. Teall!s published 
their investigations of the new iiialerial sent to England by the Jackson-Harms- 
worth Expedition; and this paper is of greal importance to our kiiowledge of 

the geology of Franz Josef Land. H y  Iielp of this collection, and statements 
hy Dr. Koettlitz, Newton ascerlaiiietl that in the neighbourliood of Cape Flora 
on Northbrook Island, Jurassic deposits “chiefly clay interstratified with shales 
and baiids of ironstone, lignite et(:.” of a coiisiderable thickness (about 600 
fed) underlie a cap of Imalt  estendilig over the whole district. Eiioriiioris 

heaps of tiilus (Idjris a i d  gravel almost entirely cover the strata underlying 
the basalt, and very seldorn allow of OII  examination of the outcrop of these 
strata i j t  d u .  

Newton describes Jurassic fossils from different localities in  the neigli- 
hourhood of Cape Flora. 

Harmsworth Expedition): 
1. Elmwood, on the south side of Cape Flora (station of the Jackson- 

Amm. (Cadoceras) l’chefkini? &Orb4. 
Amm. (Cudoceras) modioZa.ris Luid. 

var. - - - 

’ This statement nioy refer spi:cinlly i o  the district round Cape Gertrude, east of Cape 
Flora. AI Cope Flora liguilt: i -  toiind only in tllc: lowest horizon - I (b) - south 
of Elniwood; cl‘. tht. geological sketch Ly Prof. Saiisetl, p. 12 and 28. 

1 See the R’orwegioti etlitim nnd also t . 1 ~  m-nnd edition of the German translation. 

8 E. T. Ne\vton and 1. 1 H .  ’I‘eidl, ‘S0lc.s on (I collectinti CIP Hocks and Fossils from Franz 
Josef Loid made 1)s thc J n c . l ; s ~ ~ n - I I u r n i s \ ~ ~ ~ r l l ~  h p e d i i i o n  durirtg 1894-3896,’ Quart. J O U ~ I .  
of The Geolog. SOC. L O I I ~ I I I ~  lb97. vol. L1\’ 11.  477-518. 

4 I quote here the names used by Sewton. From thv rcmorks in the descriptive part 
of this puper, it may be seen Iio\v fur the deterriiiiiutic~n of the fossils, published by 
Kewtori, is to be chtlnged or  w w p t t * i l  

VCJl. 11 p. 4% C t  Seq. 



NO. 2.1 PREVIOUS LITERATURE. 41 
.. . -- - -. . 

A M .  (Macrocephnlites) macrocephulus, Schloth. 
Belemnites Pmderi, d’Orb. 
Pecten cf. demissus. 
Gorgonia(?) 
2. Windy Gdly,  north-east of Elmwood. 
Amm. (Macrocephalites) Ishnzm (Keys.) var. arcticus. 
Amm. (illacroceyhalites) Ishmm, Keys. inflated variety. 
Amm. (Maorowphnlites) Ish,m@!, Keys. smooth variety. 
Belemnites 3 sp. indet. 
3. 500 yards west of Eltnwood. 
Aminonites sp. (fragment of an ammonite allied lo  Atnin. Goweriarzus, 

but too imperfect to be determined). 
Belemnites div. sp. indet. 
Awicula sp. cf. incequivalvis. 
4. On the north side of Cape Flora: Fossil plants (cf. 1. c. pp. 493- 

495). This is the same locality as that in which Nariseii made the collection 
of fossil plants, which was examined by Prof. Nathorst. It is worthy of 
notice that Newton also mentions cycads from this place (f‘odoza.l?tites sp. 
probably allied to P. lanceolatus) while Prof. Nathorst, iri the material exa- 
niined by hini, only found conifers and ferns l. 

In addition to these, silicified wood is also mentioned as having been 
found in several places, but it is iiot yet proved witti certainty that these 
pieces, generally found loose on the talus, are of Jurassic age. 

The greater number of the fossil forms described by Newton were in- 
Only some few specimens 

Amm. (Cadoccras) Tchfkini? ,  d’0rb. (1. c. PI. X Y I X  Fig. 5) from 

cluded in loose blocks picked tip from the talus. 
w e  reported as having been found in situ. 

Elmwood, 60 feet below the basalt. 
Auicrula sp. cf. incc?quival.t.is 
A w w .  sp. (?? Amm. Gowerinnus) 
Belemnites sp. sp. indet. 

500 yards west of Elmwood, 30- 1 40 feet above the sea. 

1 A new publicntiori by Prof. Nathorst proves, that the njaterial collected by Prof. Nan- 
sen also contains cycad-remains; cf. A.  G.  Nathorst, ‘Zur niesozoisclien Flora Spits- 
bergens’. K. Svenska \’et.--find. Hand.,  vol. 30, Xu. 1 .  1697, p. 74. 

6 
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Amon. (Mmrocephalites) Ishmce, Keys. var. arctiom of Newton, from 
the lotality of Windy Gully (300 feet, or according to Kuettlitz, more than 
4.00 feet above the sea) is perhaps also found in  situ. 

- ... - - - 4.2 
~ -~ 

Judging from the occurrence of A w n .  (Cadocerns) Tchefkini ?, d’0rb. 
and A m n ~  (Mawocephalites) stucrocephalus, Schloth. Newton concluded that 
the “Lower Oxfordinn and probably the equivalent of the British Kella- 
ways Rocks” is represented in the Jurassic strata underlying the basalt a t  
Cape Flora. He is of opinion that Amm. (Macs.ocephnZite) Ishmce Keys. 
var. cwdicus of Newton may possibly correspond with the Cornbrash. 

As to the age of the fragrnerits of Avicula and Belemnites found west 
of Elmwood, Newton could draw 1 1 0  ccrlain conclusions. 

Nor does he express any very certain opinion with regard to the age of 
the plant-remains found on the rlorth side of Cape Flora, and which Prof. 

Nathorst declared to be probably Upper Jurassic (White Jura;. 
The age of other strata containing plant-rennins in the Franz Josef 

Land Archipelago, Kewtoiil also leaves undecided. West of Cape Flora, a t  
Cape Stephell, aid I)etwcen this place and Cape Grunt (in the South of Alex- 
andra Land,, hard calcareous sandsloiie with carbonized plants, bituminous 
paper-shales and lignite occur. The flora of this horizon, perhaps the lowest 
of the Fratiz Jowf Laiid Arcttipelago, arcording to Newton, most resembles 
that of the lower Tonguska district desc*rihed 1 ) ~  Schmalhnusen “as of 
Oolitic age”. A(:c:ording to later researches‘ the plants of the lower Turiguska 
are perhaps however of Permiaii age. This the plnnt-hearing strata of Cape 
Stephen are possibly also of I’ernlian and iiot of Jurassic age, provided that 
they correspond \vi th those of the lower ’I’uriguska. 

Dr. Regiriiiltl Kwtllitz gave in ‘a brief sketch of the Geology’* a 
report of the results of the geological researches which he had made as a 
member of the Bnckhon-I lilrnisworth b:xpedition. According to his observations, 
sandstones arid shales containing plant reinairis, “beds of lignite, and other 
evidences of littoral and estuarine cotiditioits” are among the lowest of the 

I&!H. 
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beds of stratified rocks in the southern part of Franz Josef Land. These 
beds are “succeeded by strata of purely marine origin the ape of wliich a 1 1  

be plainly stated” (according to Newton’s deterniinations) by the occurrence of 
Amm. macrooeph.alus and modiolaras. As evidence of frequent oscillations 

of sea-level during Jurassic times, Dr. Kwttlitz pints out “the extraordinary 
number of different-coloured thin strata of clay, a11ale and sand, the kist- 
named being often false-bedded, and frequentlv having nianq. rounded, water- 
worn pebbles of all kinds embedded among it”. 

Unfortunately too few references to exact IomIities are given in this sketch. 
The occurrence of plants in  the lower strata of the sedimentary formation in 
the southern part of Franz dosef Land is probahlv to he referred to the neigh- 
bourhood of Cape Stephen (southern side of Alexandra Land) the Jurassic 
age of which is not defiiiitely determined (vide above). The very frequent 
changes in the petrographic structure of the various layers seem, according 
to Newton’s statemelits, which were hnsed u p ”  previous c.ornn~c~~tic.atio~~s from 
Dr. Kacttlitz, to point more especially to the neighhorirhood of Cape Gertrude, 
east of Cape Flora, and to the bank 10-40 feet above the shore, just south 

of Elmwood; cf. 1). 12. “lowest horizon 1 b”. The strata with ammonites 
(belemnites, pectens and avicula-remains) must occur at Cape Flora itself. 

The basalt covering the Jurassic. sediments in a thickness of 500-600 
feet, does not, at Cape Flora, according to Dr. Kcettlitz. appear as  a honioge- 
neous mass: it is rather composed of R series of separate layers (tiers) “to 

the number of seven or eight or more”. Between these separate tiers “one 
can frequently find thin layers or strata of clay and sandstone. generally from 
1, 2 to 4 feet in thickiiess, similar in every respect to those one finds under- 
neath”. “In one of these strata, hetween the second and third tier, and a 
hulidred feet or more above the lower edge of the basalt formation”, Dr. 
Kwttlitz found fossil plants sinrilar to those which he aiid Dr. Naiisen collec- 
ted on the north side of Cape Flora. 0 1 1  the isolated basalt-rock (“Nunatak”) 
protruditig from the glacier. Dr. Kudtlitz supposes that lie has here found in 

situ the horizon of the plants identified hy Prof. Eattiorst as  Upper Jurassic 
(White Jura) __ . . - . . 

’ Cf. ‘Geological Sketch of Cape Flora and its neighlourhood’ by Fridtjof Kansen, pp. 
21-24 This skvtch, which Prof. Nansen has kindly d i e d  to the prtssent paper, con- 
tains the newest statements of the geological structure of Cape Flora, and thus it 
siipplementv in every way the previous work donr in the geology of Cape Flora. 
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The researches of Dr. Kaettlitz and Messrs. E. T. Newton and I. I. H. 
Teal1 are of great value in the investigation of the fossils collected by Prof. 
Nansen. 

The paleontological and stratigraphical results., 11owever, at which 
Newton arrived by the investigation of the material of the Jackson-Harms- 
worth Expedition will be sul!ject to many alterations, made necessary by the 
examination of the niaterial described in the following pages. 

____ .__ - - - - 4.4 



II. 

T H E  J U R A S S I C  SEDIMENTARY R O C K S  A T  CAPE FLORA. 

According to Prof. Nansen as well as to Dr. Kwttlitz, Messrs. E. T. 
Newton and I. I. H. Teall, clag - R soft gray-blue clay - 500-600 feet thick 
forms the principal part of the strata iinderlying the basalt at C u p  Flora. 
Other rocks, such BS shales. ironstone (’?I, clay-sandstone and ligiiite, are only 
mentioned as  elements of secondary importance in !he composition of the 
Jurassic strata in this region. 

Among the specimens of acdimenhry rocks of Jurassic age collected by 
Nansen and suhmitted to me for examination, pieces of clay are hut  rare; 
the majority cannot even be called pure clay. 

Grey-blue, grey and yellow cdcarecnts ckiy in  compact (to sonie 
extent hard, concretionary) pieces with from reddish-brown to Mack weather 
crust. This crust is rich in hydroxide of iron, so that externally the pieces 
have the appearance of argillaceous ironstone 1. Veins of calcite oc(wr, arid 
irregular, to some extent swollen accumuIation~ of ~)roun-ironstone, arising 
from pyrite. The stones contain partly calcified, partly pyritis animonites 
(with nacreoils shells), fragments of belemnites, and indeterminable isolated 
remains of small lamellibranchs. The greater nnmher of pieces were Found 
on July 12th 1896, at a height 01 100-20 fee! (30-60 m.), 11;2 kilometer 
NW. from Elmwood; cf. p. 17, “Doubtful horizon”. One piece, of July 
16th was found a! a height of about 550 feet (150 m.) directly behind Elm- 
wood; cf. p. 15, “Upper horizon”. Other pieces collected on .July loth, were 

No. 1. 

1 Newton and Ted1 often mentioned “ironstone” (1. c. pp. 493-495,. I hnve not found 
in the nialerial before me, pieces which ought to he drscrilied d i r e d y  us “iroiistone”. 
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found lying loose on the talus at a height of 100 feet (30 m.) behind Elm- 
wood; cf. p. 16, No. 4. 

Judging from their state of preservation, none of these pieces have been 
found irt situ. 

No. 2. A sim.ilar grephrmn, hard, pkoqhorit ic clny found loose at 
a height of ca. 370-450 feet i113-12’i m.) on July 14th 1896, south-western 
end of Windy Gully; cf. p. 13, “Medium horizon”. This piece furnished the 

calcareous ammonite figured on pl. 11. fig. 12. 
Phosphoritic (and calcareous) clay nodtiles are numerous in the 

material before me, They vary from the size of n nut to that of a clenched 
fist. They are composed of a dark browi or black nucleus of phosphorite, 
and a lighter gray or brown soft crust of clay which, evidently owing to 
weathering only, is free from phosphorite. 

light-gray argillaceous weathered crust. 
Organic reniains can only he proved i n  a few (2: pieces. (Ammonite- and 

Serpula-remains). A quantity of pieces were found loose on July 12th 1896, 
100-200 feet (30-60 m.) nbove the sea, 11p klm. NW. from Elmwood, 
“doubtful horizon”, cf. p, 17. Others were foiind loose on July 14th 1896, 
at D height of ca. 370-450 feet (113-137 m.) at the south-western end of 
Windy Gullv, “Medium horizon”, cf. p. 13. 

b,!. Phosphoritic riodules wi tti darker argillaceous weathered crust, from 
-July 14th 1896, found loose at n hciglit of 400 feet, south-western end of 
Windy Gully. The nodules contain pieces of the phragmocones of a large 
species of belemnites. 1 hnve nothing to add to the description of the 
niicroscopic examimtion of the phosphoritic nntlules, given by Messrs. Newton 
and Tealll. 

. - . I- .. -. . ._ - . . _ _  __  . - 

NO. 3. 

a). Phosphoritic nodiiles with 

Mr. A. Schwager, chemist at the kiiniglicli bayrisches Ober-Berg-Amt”, 
Munich, had the kindness to examine specimens of phosphoritic nodules. The 
exominntion proved that besides phosphnte of lime, 8O/o Ca Coe and 7.32% 
Si Oe the nodules contain a ferruginous, argillareous substance to an amount 
corresponding to Si 02, and little organic substarice2. 

1 E. T. Newton and I. I. H. T e d ,  I. r. Qiiurt. Journ. Geol. Soc. London, vol. 53. p. 

2 1 here take tlic opporliinity of tendering t ( ,  Mi.. S;c.l~~\.nger my warmest thanks for 
499. PI. XXXVll tig. 6. 

his kind trssistanre. 
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No. 4. Hard dark-gray, finely-grained, sandy marl, with small, 
irregular accumulations of pyrite. The stone is much broken and traversed 
by veins of calcite. Some pieces contain small portions of pale-gray, very 
soft marl (no. 4 a), which was also found unconnected with the hard mar]. 
The sandy hard marl is very rich in shells of lamellibranchs. which, h(t\v- 
ever, are partly very mucli broken and crushed, partly preserved only in 
indeterminable sections. In addition to these, there are inarticulate brachio- 
pods and belemnites. These brachiopods and belemnites, and some frag- 
ments of indeterminable lamellibranchs, are also included in  the pale-grav, 
soft marl, (no. 4 a) occurring together with the sandy, hard, dark-gray marl, 
and found loose in isolated pieces. 

Both the pieces of sandy, dark-gray, hard marl, and those of soft marl 
found loose, mere collected on Augusl 2nd 1896. They were found at a 

height of about 23-33 feet (7-10 In.> above sea-level, 300 ni. NW. froni 
Elmwood; cf. p. 11, N o .  1 a,  “lowest horizon”. Judging from the state of 
preservation of the generally rather large blocks of sandy, dark-gray, hard 
marl, they have most probably been fourid an situ. 

sandy marl (‘ ‘ Sleinmergel”). 
No- 5. Yellow or gray and greenish. hurd cdcnreous, to some extent 

Most of the pieces, which were found loose, show a soft, brown or rusty 
red weathered crust. Some pieces of the rock are quite compact, uilcorrimo~ily 
hard, with a conchoidal fracture; the fractured surface is glossy black anti 
of a greasy appearance. Other pieces are of coarser grain; but upon the 

whole, they are always quite finely grained, with an earthy fracture. By 
containing more sand and being less calcareous, this rock gradually passes 
over into clay saiidstone (Eo. 6). 

The rocks contain numerous impressions and fragments of ammonites 
(with nacreous shells) and indeterminable reniains of belemnites ; and, very 
rarely, remains of lammellibranchs are found. Besides indications of plant- 
remains, one of the pieces contains traces of a coal-like substance. 

These pieces were found loose on the talus, on July 10th 1896, a t  a 
height of 100 feet (30 rn.) above sea-level, behind Elmwood, cf. pag. 16, and 
on July 14th 1896, a t  a height of about 370-4430 feet (113-137 m.), a t  the 
south-western end of Windy Gully, cf. 1). 13. 
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Eo. 6. There are also numerous pieces of cone-in-cm structure iy Tuten- 
mergel, iVap1kalk”j corresponding, petrographically, in  every respect with the 
above-mentioned rock-type. They were found loose on the talus, on July 10th 
1898, at a height of 100 feet (30 m.) almve the sea, behind Elmwood, and 
on Ju ly  12th about 100-180 feet ahove sea-level, IVe klm. NW. froni Elmwood. 

Xo. i. Clcry-snndsto,z,e. From finely-grained to extremely finely-grained, 
compact, to soiiw extent calcareous. clay-sandstone, with tiny lamellte of 

white mica, is represeiited I)y a largc iiuiiiber of speciniens. In an  un- 
weathered state, the stone is hard, gray or dark-gray. Most of the pieces 
are surrourided willi R brown, or rusty red weathered crust of varying 
thickness. A few pieces, owing to llie great arnount of weathering they have 
undergone, are soft, arid dyed through and through, from a rusty brown to 
red. Pyrites arid its derivative limoiiite. occiir in small irregular accumulations 
partly as fossilising material, eqmially of ammonites. 

The finely graiiied varieties very much reseinble the more sandy varieties 
of the rock of t!pe, KO. 4. 

Most of the pieces contain fossil remailis, amriionites especially (partly 
p j~ i t ic )  being of frequent occurrence, their shells glittering like mother-of- 
pearl (partly only impressioiis of srnall specimens arid broken impressions 
of very large ones); next, less frequerit fragments uf belemnites, and then a 
number of species of la~nellilranchs, each represented usually by hut one or 

two speciiiienh. Most of the larnellibranch: described in the following chapter 
are enibedded iri clay sandstone. Indistiiict traces of plants (?) also occur. 

The greater number of pieces of clay saridstorie were collected on July 
16th 1895, a t  a heigtit of .500--;i50 f e d  (1;TO-IGS m.) above sea-level, behind 
Elmwood, cf. ] J .  14, ‘*Upper horizon“; and  of this majority again, most were 
found loose, for they were surrounded with a weathered crust, and must 
therefore have been subjected to \wattlering for a considerable time on the 

talus. 
s without, o r  with only a thin and imperfect weathered 

crust, have been lorillti in. situ. about 550 feet above sea-level, or have fallen 
down from their bed n comparatively short time before. There is no doubt 

that at Cape Flora, there are nodules of clay saiidstone in places a t  an aver- 
age height of 500-550 feet abcbvt: hen-level. : ~ r d  iieilr the lower edge of the 
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basalt a t  Elmwood on the southwest side of Cape Flora, Newton and Teall’ 
also mention clay sandstone in situ, about 50 feet below the basalt, that is to 
say, a t  a height of about 550 feet above sea-level. The most important of 

the clay sandstone fossils which Newton describes from this height, can be 
identified with the clay sandstone fossils examined by myself. 

A very much weathered piece of clay sandstone was also found loose on 

the talus on July 12tl1, 1896, 100-20 feet above the sea. l l / i  klm. NW. 
from Elmwood, cf. p. 17, “doubtful horizon”. 

A small portion of the material M o r e  me consists of fossil fragments 
without adhering roc.k. These pieces, at any ralc to some extent, can be 
recognized as linviiig l m i i  weathered o i r t  of several of the types of stone 
here iiientiontd. I slrall return to tliesr pieces iit ilir last section of this 
treatise. 

7 



III. 

THE F A U N A  O F  T H E  J U R A S S I C  S E D I M E N T S  

AT CAPE FLORA. 

1. STATE OF PRESERVATION OF THE FOSSILS. 

Jritlgirig from llie rriateriol submitted to me hy Prof. Nonsen, some por- 

tions of the Jrirnssic setliitierits at Cape Flora must be called rich in fossils. 

Pai~li(~itIai.l!. i-ock of t y ) c  4, nieritioried iri  the last chapter, is in  some places 
tliickly iiitciywrsecd wi t l i  rossil reriiains. especiiiIIy of IariieIIibranc:l-is. 

I-nfortiinatrly t h c ~  fossils are  gerieially very irnl1erfcc.t. Tliry consist of 

broken aiitl c i ~ ~ s l i e d  specinieiis, o r  of imperfectly preserved internal casts and 
impressions. 

?'he greater niimber of the latnellibra~ncks. wliich are very numerous, 
jiidgiiig froni t I i v  p ~ c s ~ : r v ~ d  remains, coiiltl r i o t  IM* delet*iiiined at ail. In some 
of them, t t i t  gciiux c.c) i i ld hai*dl! ) IC drlerrriiiicttl, a i d  the s p i e s  could be 
identified o)dy i l l  u few sprcirvrau. The ret;iilts obtained by the examina- 
tion of the ~ : ~ l l l t ! ~ ~ i b ~ i ~ ~ l ~ ~ t l i ~ t ~  are in ~:or~seqrie~i(*e not very satisfactory. 

The few h~nchinpods  (4 species) tire also mostly in broken fragments, 
tliougli siilticit?iitly W P I I  preserwtf for identifictition. The most perfect remains, 
i r i  cornparisoii, are tliosr of cephalopods. Althorigh they are chiefly only 
frngnierits arid iniprcssiori3 of snme cpiitft Foutig specimens of ammmites 
that occiir. the!- could be itlentifictl with O. very fair amount of certainty. 
I he nacreous shells of tlw nmnumite~, geiierally inclosing .a cast of pyrite 
or browi iroristonc, sti*cirigl! recall t h  rnariiiw of preservation of the 
ammonites in the Riissian . J i m .  Frapreiils ol belemnite guards found loose,' 
occur in ~iuirieroiis pieces. and are. Lo a certain extent, easily identified 

,. 
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The state of preservation of some remains of belemnites and Pseudomo- 
notis found on August 2nd. 30 feet above the sea level, is peculiar. They were 

lying free in the C I H V  (in s-itu) together with stone-nodules of type 4. The 
greatly hroken pieces are covered with a orrist of crystals of gypsum. 

Considering the state of preservation of tire fossils i i i  conjnnction with 
the petrograpliic character of the rocks. the Jurassic. strata of Cape Flora give 
the impression of deposits tinving heeii formed near the s lwc.  111 the rough 
water near the shore, the hard parts of the animals were easily hroken. The 
pressure of the liecivy ninsses nhove. and fracture.. in the rock. then acconi- 
plished what was still wniitiiig to mike the xttite of prewrvatioii of tlie aiiininl- 

remains embedded in clayey, niarly aid sandy masses. il.i Lad as it could 
possibly be. 

- . . 

2, DESCRIPTION OF THE FOSSILS. 

E’ CHIiYO DERMA TA . 
C R  I NO I DAW. 

The Ec1iinodm-m are only represented hy a single I I Y I ~ N ! I I ~  of n crinoid 

‘his  belong3 to tile genus stem, in the material c,ollectetl I J ~  I’rof. Nailsen. 

and was determined as :  
PENTACRINUS. Miller 8. str. 

Pentawinus sp. ex. aff. bujociensis (d’0rh.) 1’. de Loriol. 
PI. I. fig. 1. 

(CI. 1886 Pentncrinus bajociertxis d’0rli.. 1’. de I.oriol : ikinoitles. I’iileon- 

tologie franqaise. 
Tlie fragment of stem before iiie coiisists of 6 joiiits. 

Terr. jur. vol. IX. p. 144, 1’1. 150. 151. figs. 1 - 4 1 .  
Tlie allernating 

joints are somewliat different. in  shape and size. Tlie Iai,:;.er rind loiiger joints 
are pentagonal in outline with rounded corners: they are lint incurved iii the 
interpetalous regions, or only very slightly. The joiiits alternating \villi I h n i  

are a little smaller arid sliorter. Their contour is ulso rounded pentagonal. 

hut i n  the interpetulous regions they are slightly incurved at obtuse con- 

cave angles. The outer side of all the joiiits is inflated arid arched, nlmost 
carinated. The outer srirface is thickly tu1)erculated. Kear the sutures. 
the tubercles are closer and  finer than along the middle of the inflated side. 
The tuberculatiiig tias to some extent beconie iritlistiiict from \veatllel.lllg. 
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The sutures between the different joints, situated in depressed grooves, 
are finely crisped. In the interpetalous regions rounded depressions occiir 

(“interarticular pores” H. Carpenter). Owing to these depressions, the smaller 
and shorter joints are somewhat narrowed in the interpetalous regions from 
above and below, whereas the larger joints are not subjected to any such 
narrowing. 

- ~ .- . . . 
52 

The cirri-bearing joints (“nodal joints” Wyville Thomson) are not to he 
found on the piece here figured. The upper articulating surface of the upper- 
most (smaller) joint (PI. I. fig. I ,  c, d.1 which is developed to form a syzy- 
gial surface, shows that the succeeding joint niust have been a nodal joint. 

On the syzygial surface the petalous parts are separated by shallow, but 
comparatively broad grooves. At the opposite end or the stem-fragment, the 
remains of an ordinary articulating surface is to be seen. Here the inter- 
petalous grooves are in the form of very narrow, scarcely depressed lines. 
The course crenRtion of t h e  hrond low ridges surroiinding the shallow petflloiis 
fiirrows is scarcely iriterriiptcd by thc grooves between any two petala. 
The iiiterarticular pores, nientioiied above, communicate with these inter- 
petalous grooves. 

Judging from the appearance of the interarticular pores, the piece figured 
niwt  have helonged to the ilpper part of a stem, as a comparison with the 
living pentacrinite.G will show. I t  cannot, however, have come from the 
ininiediate vicinity of the calyx. for the piece is destitute of the deep inward 
curvatures in the intcrptalous regions that are characteristic of this part of 
the stem. 

Pentacrinus sp. ex. afl. bajociensis (d’0rb.j P. de Loriol was found 
loose, without adhering i.oc.k, on Julv 12th 1896, at the margin of the glacier 
northwest of Elmwood, aid about 150-200 feet above the sea. 

The piece is coinposed of tiark, almost black calcite. 
Remark. The rclntionship of the form described with Pentacrircus 

bnjociemis Itl’Orbj P. de Loriol is niost probably, in so far as this species is 

known, a very close one. The piece figured by P. de Loriol (I. c. PI. 150, 
fig. 9) in particular, bears a great reseniblance to our form, if we leave out 

of consideratiori the missing nodal joints of our specimen. The differences 
between this and the species descrihed by Loriol. several pieces of which from 
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the Bajocien ol Feuguerolles (Calvados) are now before me, are confined to 
the following points: 

In our form, the joints arc consideraldy longer and less incurved in the 
interpetalous regions : 

2. The interarticular pores in Petitncrinzrs hujociensis are broader than i n  
our stem-fragment. 
I am not able to determine with cei4ainty whether these differences are 
specific, and not merely individual. or whether they are onl!- to he attri- 
buted to the fact that the stem-fragnieiit here figiiretl c o r r t y m d s  to an- 
other region, more distant from lhe cnlys than those des;c.rihed from 
Pentacvinua bujociemis nnd fragments of w l d i  are 1wfoi.c me. Iloubt- 
less in Pentacrinzts bnjocimsis, ah in all Pentacritius species. the joints 
farther frorn the calyx ;ire longer, less incurved? i l t i d  t l i i i . ~  IIIOI*C similar 
to the fragment described iron1 Cape Floril. 
Our piece differs from Yerztacrinirs iyicoleti, Bawl, a species from the 

Bathonian, closely allied to I’entncrinzts ho,joc.ie?zsis, i n  the consitlerat)ly larger 
dimensions of the corresponding parts of the stem, situnted far away froni 
the calyx, and accordingly anfllogoiisly fortnetl. io the mure proiiiinent inflation 
and carination of the joints, and in  the less slender petalous firri~ows. The 
formation of the interarticular pores of some of the I’ieces of 1’ewfncrinu.s 
iI7iwleti~ figured by P. de Loriol, is the same as that of the above-descrihed 
fragment of Pentacrinus sp. ex. aff. bujociensis (d’Orb.) P. de Loriol; in  
other pieces it is different. 

1. 

V E R M E 3 .  
SERPULA, Llnne. 

lSerpuEa flaccida. Gold!. 

1826-34. Serpubn flaccida. A. Goldfuss, ‘l’etrefacta Gel-nintiiae‘, 1. p. 25 4. 
pl. LXIX. fig. 7. 

1856. n F. A. Quenstcdt, ‘Der Jura.’ p. 393, (S. gordialis 
s. p.) pl. 53, fig. 16. 
E. d’Eichwald, ‘Lethaea Hossica. Per. moy.’ vol. 1865-68. 
11. p. 269, PI. XVIII. fig. 13. 

’ P. de Loriol. 1. c. p. IG, pls. 1 s 1 6 1 .  
2 P. de Loriol, 1. C. pl. 157, fig. 3b, pl. l S ,  fig. ib. 
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On the casts from the umbilicus of an indeterminable Cadocerus there 
are some irregularly curved, thin casts of a Serpula which cannot be 
distinguished from Seryula flnccidn Goldf. 

Eliiiwoocl on July 12th 1896, 100--.3(K) feet above the sea. 

bedded ill nodules of pale-gmy phosphoritic clay. 

. .. .. _ _ -  _--. -..- - 54 
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Ttie pieces were found loose iienr thr niargiii of the glRcier west of 

They are eni- 

N O L L U S C O I D A .  
BRA CHIOPODA. 

Among the fossils collected at Cape Flora the brachiopods are only repre- 

Liqzcla Beani Phill. anti Discinareflexa Sow. sp. of the genera Lingula 

The remains of these two species occur together, and are confined to 

Gray, finely-grained, saiitly hard marl, tyI,e No. 4 of the rocks; and 
Pale gray, argillaceous marl, of which small portions are embedded in 
rock of type KO. 4 ant1 are found in wrijunction with it. 

Several loose pieces of Loth species could be recognized as being derived 

In other slones collected at C ~ p e  Flora, the presence of brachiopods 

Some of lhe shells of the brachiopods are black and shiny; others 
have the oppearance of coal. while in  sortie the whitish layers d the 
shells arc: destroyed. Ttie greater nurnber of pieces are unfortunately much 
damaged, crushed arid broken. 

sented by the species: 

and Discina, belongiiig to the Inaiticulatn. 

the two following rock-types : 

(1). 
(2). 

from this marl, Ly 1li( i  fragnierits of ~.ock adhering to them. 

could riot be proved. 

LINGULA, Bruguiere. 
LinguZa Bemi Phill. 

I’I. I .  figs. 2-5. Letterpress fig. 8. 

1829. T,i)tyula “ U t i .  J. l’tiilli~~s. ‘Illiistmtions of the Geology of Yorkshire,’ 
part I. p. 15i. pl. XI. fig. 24. 
?’ti. Davidson, ‘Monograph of the British fossil Brachio- 
poda,’ vol. 1. part IIL ‘A Moriograph of the British 
Oolitic and Liassic. Brachiopoda,’ p. 8. e. p. (not pl. I. 

1850. 

fig. 1.). 
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1844. LinguZa &ani. J. Morris, ‘Catalogue of the British Fossils.’ 2nd edit. 

1856. 
18%. 
[lssl. 

[1861. 

1869. 

1869. 

1Yi1. 

1875. 

1 S76. 

18t3.2. 

n 

n 

n 

n 

n 

r 

” 

1. 

” 

p. 1%. 
A. Oppel, ‘Die Juraformation.’ § 53. No. 248. 
F. A. Quenstedt, ‘Der Jura.’ p. tL2. pl. 47, fig. 17. 
? €1. TrRiltschold, ‘Recherclies gi.ologiqucs at13 e ~ i v i ~ * t ) ~ ~ s  
de MOSCOU.’ Bull de la Soc. iinptir. des Natural. de 

Moscow, p. 68, pl. V. fig. I]. 
? I-]. l’raiitscholti. ‘Der Moskawr Jura verglicliea mil 
tleni westeriropaeischen,’ Zeitsclir. der Dcutsch. gcol. 

Ges. 1). 3891. 
0. Terqueni et E. Joudry, ‘Monographie de I’Jhage 
Batlionien dans le dtipartement de In Mosellc.’ MCni. de 

In Soc. gcol. de France (21, vol. IX. p. 1%. 
D. Brawns, ‘Der mitllerc Jura im Nordwestlichel~ 
Deutscliland,’ p. 292. 
F. A. Quenstedt, ‘Petrefacterikude Deutschlnnds.’ 11. 

Die Brachiopoden, pl. 60. figs. 80-82 (not a). 
H. Lepsius, ‘EeitrBge zur Kenntniss der Jura-Forma- 
Lion iiii  Unter-Elsass,‘ p. 45, pl. 11. fig. 2. 
TI). Ihvidson, ‘Monograph of the British fossil Brnchio. 
poda.’ Vol. IV. Suppl. to the British Jurassic and l’rias- 
sic. Brnchiopoda, p. 78. pl. IX. figs. 10-12. (14 ?). 
1-1. Maas und C. Petri. ‘Die Brcichiopodcn der Jrirafor- 
mation von Elsass-Lothriiigen.’ Abliondl. z. geol. +e- 

zialkarte v. Elsoss-Lothriiigeii. vol. 11. 1). 31 l ,  pl. 
XVII. figs. 5-10. 

Hemains of Lingula Reani Pliill. occur in n l~~nda~icc? ,  hut generally only 
Thc niost perfect, anti, for purposcs of specific ideiitificalion, in friigments. 

niost iniporhnt pieces are figured on PI. I. figs. 2-5. 
The external surfaces of these pieces, which vary considerably in size 

(up to 25 mm in length), show the close-set narrow but distinct lines of 
growth. On the large valve of full-grown individi~ols, the mesial longitudinal 
ridge, issuing from the heak along the middle, mii be clearly distinguished. 
From this ridge the valve slopes gently towards the lateral edges. In the middle 
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of the length of the valve, this ridge turns into a flat area, gradually widening 
towards the frontal margin (PI. I. fig. 2). 

For the identification of our pieces with the 
frequently mentioned species froni tlie Lower 
Dogger, it was important to examine the for- 
mation of the interior of the valves (PI. I. figs. 
3-4). 

Fig. 8. Lingula Heuni, Phill. 

for correction of fig. 2 u 

The inside of each valve shows a broad, 
slightly raised, rather flat rounded mesial ridge, 

Outline of PI. I, fig. 4. 

Nat. size. extending from tile heak to the middle of the 
length of the valve. (011 the cast. PI. I. fig. & Illis appears as a shallow groove). 
I n  the large valve, this ridge is accompanied on the right and left by a thread- 
like fillet or ridge, which, under the lens appears to be double, on account 
of an extremely fine longittidinnl furrow. 1’1. 1.  fig. 4a and b further shows 
sonie of the very superficial muscular impressions of the large valve. The 
posterior edge of the bleiitled impressions of tlie anterior adductor and of the 

external protractor niiiscles is produced into three unequal lobes. The left 
atid riglit iiiusctilar inipressioris, divided only I)! t tie mesial longitudinal ridge 
of the valve, are coiioected i n  front by the horse-shoe-like impression of the 

central Iiiwtractors which surrouiid the anterior extremity of the mesial ridge 
oi the valve. The shape of tlie muscular inij)ressions of the smaller valve 
coiiltl not be distinctly seen. 

I;ewarks. The above-men tioned pieces of Iingulu Beani Phill. corre- 
spond perfectly in  form arid sc:ulptui*iiig wit11 the specimens from the lowest 
Dogger of J’orkJiire and from the Sauzei-zone (Hr. Jura y )  from the neigh- 
bourhood of Mietesheim, Gundersliofen, Griesbach in Lower Alsace. The 
more prominent longitridinal convexity of the larger valve (PI. I. fig. 2) may 
especially often 1)e oliserved ir l  the specimens from AlsRce. 

The form of the muscular impressions i n  the larger valve - unfortunately 
only visible in a single specinieii - differ.< solliewhat from that we have 
hitherto lieell acquainted with in I,iiigtiIidx!. I I  differs especially from the 
drawing which Queilstedtl gives as tliut of t l i c  illside of Lingulu Beani, but 
uuenstedt’s figure does not. represent the iitside of n true Lingula &ani Phill. 

1 F. A. Quenstedt, 1871, I .  c. pl. 60, figh. 83. U4. 
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The figure in question is the copy of a drawing to which Davidson' formerly gave 
the name of Lingula Beani Phill., but wliicli was sobsequently * identified hy 
the same author as belonging to the Liassic species Lingicla saccdtcs Dew. 

In one of the specimens of Lingula Beani Phill. from Yorkshire, a suc- 
cessful preparation brought out the muscular impressions of the larger valve 

quite distinctly. The impressioris of the anterior adductors a ~ ~ d  of the external 
protractors are considerably deeper here than in  our specinien from the neigh- 

bourhood of Cape Flora. The posterior margin of these impressions, in the 
British specimen also, is not entire. It exhibits three incipient lobes directed 
backwards, but all less distinct than in the Arctic: specimen. In the British spe- 
cimen, the middle lobe is broader and shorter, those on each side of it  smaller, 

and the curves shorter and shallower than on PI. I. fig. 4. In specimens 
of the Lingulu &ani Phill. from Alsnce, the muscular impressions, which are 
considerably more superficial here than in British specinlens, did not allow 
of being so well prepared. As far as 1 could see in tho Alsace specimens the 
posterior edges of the muscular impressions (anterior adductors and exterior 
protractors) are more lobed here than in British specimens, and correspond 
better with the figure given on PI. I. fig. 4. 

It appears from the material examined that the difference in the shape 
of the niuscular impressions probably depends upon the depth which these 
impressions have had in the valves. After observing this, I have no hesitn- 
tion iu identifying the lingulid form froni Franz Josef Land, now before me 
(with shallow, posteriorly deeply lobed muscular inipressions) with Lingula 
l3eani Phill. from the lowest Inferior Oolite of England (with deep, only 
slightly lobed muscular impressions) and from the Sauzei zone of Alsace 
(with shallow, more deeply lobed muscular impressions), (is the size, form 
and sculpturing of the individuals of the most different localities agree. 

IAnguZa brevirostris, Meek and Haydens, from the Jura of the Black 
Hills of Dakota is closely allied to our species by the straight lateral edges. 
The  American species differs from Lingula .Beani Phill. in haviog longer 
posterior margins and a more pointed umbo. 

' Th. Davidson, 1850, 1. c. pl. I, fig. 1. 
2 Th. Devidson, 1876, 1. c. p. 79. 

H. Newton and W. P. Jenny, 'Report on the Geology and Resources of the Black 
Hills I J ~ '  Dakih.  1-7. States' g. 1 1 .  g. Srirv. of Rocky Mts .  Rrgioll. 1t!M. p. 3% pl. 111. 
figs. 4, L. 

8 
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DISCINA, Lurrok. 

Disoina reflexa Sow. sp. 

PI. I. fig. 6, 7, 8, 9, (IO?). 

1829. Orbiculu reflexa J. D. C. Sowerhy, ‘Mineral Conchology of Great 
Britain,’ vol. VI. p. 4, 1’1. DVI. fig. 1. 

1850. n ,, Davidson, ‘Monograph of the British fossil Brachio- 
poda,’ vol. I. part 111. ‘A monograph of the British 
Oolitic and Liassic Bracliiopoda,’ p. IO, pl. X. fig. 8. 

1856. Dis&ina A. Oppel, ‘Die Juraformation,’ $j 53, No. 247. 
1856. Orbiculu F. A. Quenstedt, ‘Der Jura,’ p. 325, pi. 45, fig. 2. 
[l861. ,, ,, ? H. Trautschold, ‘Der Moskauer Jura verglichen mit 

dem westeuroptiischen,’ Zeitschr. d. Deutsch. gaol. Ges- 
p. 3901. 

Die Brachiopoden. p. 660, pl. 60, fig. 97-101. 

,, 
,, 

1871. n ,, F. A. Quenstedt, ‘Pelrefactenkunde Deutschlands,’ 11. 

1875. Discinu ,. R. Lepsius, ‘Beitrage zur Kenntniss der Juraforma- 
tion im Unter-Elsass,’ p. 46. 

chiopodn,’ vol. IV.  Suppl. to the British Jurassic and 
Triassic Brachiopoda, 1). 81, pl. X. figs. 1-6. 

414, pl. XV. figs. 5, 6. 

Deutsch-Lottiringen.’ Abli. z. geol. Spez.-Karte v. 

Elsass-Lothringen, N. F., part I. 1898, p. 22, pl. 

Convex vnlves of Iliscina repexa Sow. sp. were found together with fin- 

1876. n Th. Davidson, ‘Monograph of the British fossil Bra- 

1876. ,? ,, H. Tate and J. F. Blake, ‘The Yorkshire Lias.,’ p. 

1898. r ,, E. W. Benecke, ‘Reitrag zur Kenntnis des Jura in 

I. fig. 1. 

gula Beuni Pliill. lnit less frequently than that species. 
The specimens belore me correspond for the most part closely with Eng- 

lish specimens from Yorkshire. The form of the valves both in the English 
specimens and in those found in ttie neighhourhood of Cape Flora, is very 
variable; side by side with high, more conical specimens with a steeper in- 
clination from the apex to the posterior margin, (PI. 1. figs. 7, 8) occur lower, 
cup-shaped forms (PI. I. fig. 6). The shell is ornamented with close-set, fine, 
djstiiic.1 lines of gro1vL11. ?‘lie upsvartl (*UI’VCJ of ttie shell arid of the lines of 
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growth a t  the posterior margin (PI. I. figs. 7, 8) completes its similarity to 
the English specimens. 

The places of the attachment of the muscles, which permitted of being 
prepared in one of the specimens (Pl. I. fig. 6) correspond as nearly as possible 
with those of specimens from Yorkshire. In fig. 6 (6a) a rather long reniform 
impression may be seen 011 the cast on both sides beneath the apex. The 
impressions become slighter towards the frontal side of the valve, so that 
their anterior extremity is not very distinctly marked. The impressions on 
the casts correspond with thickenings on the inside of the valves which 
in Discina serve asattachments for the muscles. 1Jpon the plain, extending 
from the apex to the frontal margin, two broad, quite smooth radial, elevations 
may be observed. 

On the casts, both here and in specimens from Yorkshire, may be 
observed extremely fine ribs radiating from the apex to the frontal margin. 

The form represented in fig. 9 is particularly flat, and hence recalls 
Diseina Etheridgei Dav.1 from the Inferior- Oolite-Sands of Nailsworth. It 
differs from that species in the distinctly marked apex (broken off in  this 
specimen). Judging from the form of the attachments of the muscles, Discina 

Etheridgei Dav. is only a flatter variety of Discina reflexa Sow. sp. with- 
out distinctly marked apex. 

The fragnient (cast) represented in fig, 10 differs somewhat in the 
position and form of the apex from the other pieces, and also from other 
specimens of Discina reflexa Sow. sp. which have been examined. The apex 
is perfectly central, curving somewhat towards the posterior margin (the piece 
is reversed in the drawing). Owing to the imperfect coiiditioll of this piece it 
is impossible to determine with certainty whether it stiould he identified with 
Discina reflexa Sow. sp. or not. 

MOLLUSCA. 

LAMELL IBRANCHlA TA. 

It is only in the hard, grey, sandy marl (No. 4), that lamellibranchs 
occur in any great quantities. Unfortunately, however, none of lhe numerous 

forms contained in this rock, with the exception of the new Pseudomonotis 

Th. Davidson, 1876, 1. c. p. 86, pl. X. fig. 20. 
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described below, can be determined, as the specimens only consist either of 
crushed and broken fragments, or imperfect impressions and sections. 

Casts and impressions of species of vaiioos genera (Pseudomonotis, 
Pecten, Limea, Lima, Leda, Macradon) occur, moreover, in pieces of clay sand- 
stone, especially in somewhat coarse-grained pieces; but they are only to 
be observed occasionally in these rocks, their remains not having accumulated 
here in  nearly such abundance as in  the rock of type No. 4. 

of argillaceous rock, and of stone marl. 
Now and again, traces of indeterminable laniellibranchs occur in pieces 

PSEUDDMONOTIS, Eeyrloh. 
Pseudomonotis Jacboni, n. sp. 

PI. I. figs. 13-16. Letterpress fig. 9. 

1897. Auiculu sp. cf. inmpci.urrlzks, E. ‘I?. Newton and J. J. H. Teall: 

In gray, hard, sandy marl (Aug. 2nd. 1896, 30 ft. above sea-level, ca. 
300 m. north-nest of Elmwood), are enibedded numerous broken and crushed 
shells, flattciied hy compression, of a remarkably large Aviculid form. Frag- 
ments of the same xpecies were also found loose, weathered out of the rock 
(also Aug. 2nd. 1896). 

The approsiniate oritline 01 the shell, as far as  it can be reconstructed 
from the broken pieces, has been drawn hy Newton, 1. c. 

The valves are comparatively not very oldique. 

1. c. Quart. Journ. Geol. Soc. I,ondon, vol. 53, p. 509, pl. XL, fig. 4. 

The long hinge is 
straight. The apex lks near the Rutwinr margin arid projects only slightly, 
if at all, over the hinge. The posterior wings are large, and their posterior 
edge seems to iiie to he very slightly concave. The anterior wings are also 
rather large, a1 though c:onsiderably smaller than the posterior ones. The 
valves are thick. 

The left valve is riiuderately convex, with the exception of the flat wings. 
It exhibits a systenr of straight. radial ribs. The wide spaces between the 
15--20(?) coarse n i t h i  ribs, show 2, 3, 4, or more finer ribs, of which the 

one in the niiddle is generally the most distinct. Near the inferior edge, nearly 
all the ribs are equally coarse. The posterior wing is covered thickly with 
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fine radial ribs. On some fragments, slight indications of very fine, close, 
concentric grooves are to be 

Fig. 9 Pscudomonotis Jackscmi. 
n. sp Interior of the specinwn 
PI. I, fig. 15, showing the ohliqw 

ligament groove on tlie area ; 
nat. size. 

seen. 
The right valve is flatter. It shows concentric, 

ld -shaped  lamellae (fig. 14a). or very fnint radial 
ribs. 111 piece* that have been weathered out 
of the rock. the interesting coiistruction of the 
inside (PI. I, fig. I&, c. and letttyiress fig. 9) 
ilia! be ohservcd. On tlie hroatl ar(:il. a shallow, 
triangular ligament-groove extends oldiquely from 
the unibo towards the back (Letterpress fig. 9). 

Below the area lies a rounded or triangular, deep, cop-sliaped groove, 
growing shallower towards the hack. The long incision for the l)yssus, ex- 
tending obliquely along the valve. hecomes obliquely covered up, to some 
extent altogether closed by an interior thickening of the valve of the anterior 
wing. Fig. 14c shows the remarkably thick, swollen margins of the byssus 
fissure in profile. 

&,marks. Newton compares the form in question with .4ilicula itm- 
quiualuk, Sow. from the Callovian, hut points out, ns a differerwe, that 
the ribs are coarser than in Sowcrhy's species. Apart from the fact that 
Avicula incequiualvis Sow. of so large a size as the species hefore us, is 
unknown, there is also the fact that the left valve of A4vicuZcr it~ceq?civrtZvis 
Sow. is always considerahly more oblique, and more elongated. Auicicla 
inquivalvis has, moreover, fewer ribs, and the spaces between the 14 ribs 
are almost, if not quite smooth. 

The sculpturiiig of the valves recalls more strongly that of the so-called 
Awicula Miituteri Goldf. Apart from the differelice in size hetween the two 
forms, identification with this species is impossible, on account of the con- 
struction of the inside of the valve. 

The inside of the right valve, especially in the deep, cupshaped impres- 
sion (of the anterior miiscle), shows some affinity to the subgenus "Melea- 
gr im Lam". A siniilar deelb impression was observed hy Fr. Teller, 011 the 
Awicula (Meleagrina) Tundrcr! Tell 1, described from the Fast Siberian Trias. 

' Fr. Teller, 'Die Pelecypoden-Fauna von Werchojansk in Ostsibirien' (in E. Mojsisovics 
von Mojsvar : Arktischc Trimfaunen) M6m. de I'Acad. imp6r des sciences de St Peters- 
bourg. %r. VII. vol. XPXIII, no. 6, 1886, p 133. pl. XIX, fig 9. 
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The differences between it and the few known Mesozoic, and more recent 
Meleagrines, are the size of the anterior wing, the consequent length of 
tlie byssus-fissure, and the marked radial sculpturing of the left valve, 
which, as far as I know, tins not before been observed to such a degree 
of clearness in Meleagrines. On account of the slight obliquity in  the outline 
of tlie valves, of tlie ornamentation of the valves by radial ribs, of the shape 
of the aiiterior wing and of the direction of the hyssus-fissure, the species 
before 11s niust be separated froni ,W&cl.griri.a and reckoned (is Pseudomonotis. 
Though the oblique liganieii t-groove does not agree with the known species 
of Pseudomonotis, all the other characteristics of our species agree completely 
with this genus; especially the cupshaped, deep groove below the ligament- 
area is also to be seen in the right valve of Pseudmnonotis, e. g. Pseudomon. 
e c h i m h  Sow. sp. On uccount of the large size and of thc degree of orna- 
mentation the species before u s  niust be regarded as a new one. 

- ~ - -- 

Pseudmmmotis sp. (cf. ornati Quenst. sp.) 
Letterpress fig. IO. 

In grey-]brown, weathered clay sandstone July 16th, 1896,500--5jO f t  above 
sea level, north of Elmwood, several fragments and impressions of a Pseu. 
domonotis were found, of which the niosl perfect are figured here. 

. - - ._ 

. .  ... - 

Fig. 1 0  P~eudmrtonotis SI). 
(cf. ortiati Quenst. sp.) 

u right, b I d L  valve; figurvtl 
froni ii waxcud, 2 X oiilrtrgcd, 

The snialler right valve is moderately convex, 
arid exhibits nil indistinct, concentric striation. The 
larger, highly convex left valve is tliickly ornamented 
with fine unequal radial ribs. Here, too, the con- 
centric sculpturing is but faintly developed. 

A similar, perhaps corresponding form, I found 
with Cadoceras. Nunseni (PI. 11. fig. 6.) in greyish 
yellow, argillaceous stone marl (July 14th, Windy 

Judging from the greater convexity 
of \lie riglit valve, nrid the fine radial sculpturing of 

Gully 4M ft). 
IZemwks. 

the left valve. tlic j ~ e ~ e t t t  Psczcdorrro~zofis SJL is related to Pseu&Mteotaotts 
ornali Quensl. si)'. On a(-count of the imperfect material, it cannot be 
. . . .- . . . . 

1 F. A < ) i i t * i i 4 ( d f ,  ' I h r  .Jiirti', 1 1  
fordictn from \'id-St -Reinis (Ardeiiries), is before me 

1'1. 71. fig. 33. A similar form, but from the Ox- 
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ascertained whether it agrees with this species of the Suabian “Omaten”-clay 
or not. Up to the present, no similar Pseudomoiiotis is known iron1 the 
Russian Jura, or from the Arctic regions’. The North American species, 
P8dommoti-s (Eumicrotis) curta Hall sp. and orhicdata Whitfield 8 ,  

appear Lo be d i e d  to the present form in their delicale sculpturing. 

PECTEN, Klein. 

(Camptonectes, Agassiz) 

Pecten Lindstriimi Tullberg. 

PI. I. fig. 12. 

1881 (1880) Pecten Ikndstriimi. S. A. l‘ullberg, ‘Ueber Yersteinerungeri n u s  

den Aucellen-Schichten Nowaja Semljas’. Bihang till K. Svenska I’d. Akod. 
Handl. vol VI. No. 3, p. 24, pl. I, figs. 1-5. 

The present specimen is the impression of n moderately coiivex left valvc. 
Coiilour oblique oviform, sides soniewlint unequal. Height scarcely one sixth 

greater than the length of the valve. Tlie partly broken and displaced anterior 
wirig is large: the posterior, smaller wing is very imperfect. The surface is 

densely ornamented with fine, concentric lines, wliich appear very distinctly 011 

the wing, while on the valve itself they are only visible untlcr the lens. The 
coilcentric scirlpturing is crossed by u sysleni of extrendy fine, close, radinl lines. 
These correspond (on the positive of the shell) with fine, rather long, very narrow 

depressions. arranged in radial rows, and occurring in the inlerspaces between 
the concentric lines. Near the lateral ninrgins, mid espet:inlly on the wiug, 
the radial lines appear more distinctly than else\vhere on Ihc. valve, where 
they are only visible in a good light. (In fig. I%), the radial lines of Llie valve 

have not been clearly brought out.) Towards the edge of the valve, the radial 
lines are curved. 

The specirnen of Pecten Lindstrbmi Tullb. was fowid in a loose block of 
rusty-coloured, weatliered, clay sandstone, on July lM1, 1896, north oi Elun- 
wood, 500-550 f t  above the sea. 

The ~.9t?udO?WollO~ m&&ttacrta Lah. described by Luhusen (Dip Foiinu der Jiiras- 
sischen Bildungen des Rjasunschen Gouver~ien~eiits, p. si, p1. 11. figs 6, 7), judgiiig 
from its coarse sculpturing, is  closely d i e d  to R ~ e u t l n ~ ? r o ~ t o t i s  e c k i m t n  SOW. sp. 
F B. Meek nnd F V. Haydn, ‘Pnleoutolog). of Upper M i ~ ~ i i r i ’ ,  purt 1. 1W;k pl. 111. fig. 10. 
H. Newton and W, P. Jenny, ‘Report 011 the Grology and Hasources of the Bluck 
Hills of Dakotn’, U. S. G a. G. Survey of Rocky Mts Regioii, 18t10, p. X6, pl. 111. 
figs. 17- 1’3. 
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A fragment of an almost smooth pecten, possibly also belonging to 
Pecten Iindstrii?ni, lies embedded in hard, greyish yellow stone marl, found 
Joose, July Ikth, Windy Gully. 

liemarlis. The present piece entirely agrees with the description given 
bv Tullberg, of Pecten Liizdstromi from the Aucellen strata of Skodde Bay, 
on the south island of Kovaja Semlja (south-west end of Matotschkin Schari.). 

According to the form of the wings, and to its fine sculpturing, Pecten 
Lindstriiini Tullbg. is a Camptonectes, and is allied to Pecten lens Sow. and 
Pecten rigidus Sow. Pecten Lindstriimi differs from the ordinary forms of 
Pecten lens i n  the considerably less distinct radial sculpturing, and in the 
relatively more distinct and regular concentric striation. Among the forms 
described as  Pecten lens, there is one - figured by Lahusen from the strata 
of Perisphinctm inosqzlensis Fisch. (Upper Cdlovien) from Tschulkowo 1 - 

wliicli is rather closely allied to our species. by reason of the more distinct 
conceiitric, and fain ter radial sculpluririg. The radial sculpturing, however, 
is more distinct in this species of the Russian Jura, than in Pecten Lindslr&ui 
Tullb. 

Atnong the numerous specimens of Pecten rigidus Sow. from the Dogger 
of BuIiii (referred IO by G .  C .  Laube as Pecten Ze)ts)2, a few forms approximate 
very closely to Pecten 1,indstrijmi Tullb. i i i  the faint radial sculpturing. 

Pecten subannulatus Scfilippc:’ from the “JInuptoolith” of Alsace, pos- 
sesses. according t~ the given figure ( I .  c.) of o. right valve, radial sculpturing 
similni. to that of Pecten Lindstriiwti. vix.  elongated grooves arranged in rows. 
In his description of the species, Iiowever. Sdililijie speaks of radial ribs, and 
radially arranged ridges. Pecten subannzclatirs Sclilippe is more equilateral, 

and 011 the anterior wing exliihits a less distinct concentric sculpturing than 
Pecten Lindstrdini Tullb. 

Pecten (Cainplonecles) st!/gius JTIiited, front the Upper Jura of Utah ex- 
hibits a sculpturing similar to that of Pecten Tiindstriimi. In addition to fine, 

I J .  Lahiisen, ‘Die Fnnnn der jiirassisclien Bildungen des Rjasanschen Goiivernemcnts’. 
Miin. dn Corn. gl;ol. St. l“c;tc*rsliourg, viil. I K O  I .  1’1 11. fig. 2 (not fig I). 

2 G .  C. I.nlihe, ‘Dit. Hivnlveii des Bruiinrri Juru v i i r i  Bulin’. Denksch. d. Wiener Akad. 
vol. XXVII.  1867. p.  If (20). 

* A. 0. Sehlippe, ‘Uic Founn des Bnthoriicn in  olicrrhrinischen Tieflande’. Aljhandl. zur 
geoI. Spezialkorte von Elsnss-I,otliriiigc~ri, V O I .  V .  purt IV. 1888, p. 198, pl. 11. fig. 38, b. 

4 C .  A. White, ‘Hc~porl iipoii tlw inwrlclirute Fossils’ in Report upon the G. a.  G. Ex- 
plorat. l r i r t l  Surv.  \Vest uf Llir IOOLli &It-ritliuii‘. I$Z, 1,. 164, pl. XIII, fig 2. 
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concentric lines of growth, White mentions very fine radial lines, visible only 
in a very favourahle light. The American species differs from our own in 
the greater length of the valve. 

LIIYEA, 6oldfuss. 

? Lima cf. duplicata Goldf. 
PI. I. fig. 11.  

Cf. 1W-4.0 Liii~ew duplicata Goldfuss, ‘Petrefacta Germaniae’t vol. 11. p. 103, 
pl. CVIII. fig. 9. 

The coarse, straight rills niark the figured cast as being that of a 
right valve of n species of Limidac. ?‘he same relation that is found 
here between tlie ribs and the broad, smooth intercoshl spaces, is observed 
in the genus Limea, especially in the hotti horizontally arid vertic.nlly \vide- 
spread species. Liwcea dtcplicata Goldf. ’ The present piece is pr01)al)ly closely 
allied to this species. Solall, oliliquc impressions in the upper part of the 
vertical, scarcely hollowed-ori I Liiniiln. w1iic:h correspond in position to the 
sniall, lateral denticles of tlic Limea, wiifirm me in niy opinioii that the pre- 

sent fragment is n Lirnea. 

Our piece cannot he identified with Limea duplicata. L h e a  dtcplicata 
is generally smaller, mort equilateral, and as a rule has more ribs - from 
2 to 17, geiierally 16 on tlie valve, and 13 or 14 011 the cast (our form has 
only 11 ribs on the cast) 

Lima. consobrina d’0rL2, \.vhicli resembles our for111 in outline. is too 

flat, and too closely ribbed to tie cornpared with the piece before tis. 

Moreover, tI’0rbigny’s species is n true Lima, and no Limea. Neither can 

the Lima cf. duplicata Sow. sp.3 froni Spilzbergeii, figured by Lundgreen, 
lie connected with our form, as it exhitiits 011 the cast sharp-edged ribs. 

1 Upper Bajocian to Oxfordion ; Western Europe, Balin and Goscielw neor Knikow (G. 
C. Lnube, ‘Dit, Bivitlvell tlcs 1)riiuiieu Jura von Balin.’ Denksrlrr. d.  Akod (1. Wiss. M’i‘icn, 
vol XXVII. 1). 13 1211, gives only Linta duplicattc Sow. SI). From Loihe’s list of syno- 
nyms, it is evident that hts also classes Ikm,ea duplicatu Goldfilss with this slmies.  
At Baliii and Koscielec orcur l iot l i  Lima duplicata and Limea tftiplicata), Popielany in 
Lithuaniu, the island of Andii, Central Russia, Novayo Zenllyit,  cap^ Stewart in East 
Greenlanti. 

5 Murchison, Verneuil et Eeyserling, ‘GPologie de lit Russie,’ vol. 11 Paleontologie, p. 

e B. Lundgreen, ‘Bemerknungen Ubcr die von der St:hnc.dischen Expedition naclr Spit.r- 
bergen gesammelten Jura- und Trias-Fossilien.’ Bihnng till E. Svenvku Vet.-Akad. 
Handl. vol. 8, No. 12, p. 18, pl. 2, fig. IO. 

477, pi. XLII. fig. 5, 6, 7. 

9 
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Limea cf. duplicadu Goldf. was found in grey, clayey sandstone, on 
July 16th, 1896, 500-550 ft. above the sea, north of Elmwood. 

LEDA, Sohumacher. 

h d a  cf, Nuda Keys. sp. 
Letterpress fig. 11. 

1cW. iV~cuZa nuda Keyserhg,  in A. Graf Keyserling und P. von Kru- 
senstern, ‘~~~isserisctiaftliche Beobachtungen auf einer Reise in das Petschora- 
Land im Jahre 1843,’ Petersburg, 1‘846, p. 307, pl. 17, figs. 7-9. 

The cast here figured of a flat, 
- - -  elongated left valve, agrees very well 

: in  outline and in dimensions (length ‘ circ. 5% mm., height circ. 12 mm.) with 
the Leda (not iVwula) nuda found 
by Count Keyserling a t  the mouth of 
the Ischma, and at  Poluschino in Pet- 

Fig. 11. L e d a  id’. iauda Keys. sp. Cost 
t l f  ttlt. 11.n v t l~ve  sliowing the impwssions schora Land. Count Keyserling states 

of’ cardinal denticulation. that the cardo denticles in his species 
2 X enlargrd. 

are very long and numerous - more 
than I 6  along tlie posterior margin. In the present form, the impres- 
sions of more than 30 hinge denticles may be counted behind the umbo. 
‘J’liis differelm prevents me from directly identifying our specimen with the 
species described from Petschora Land. 

I,eh ~iudcr. Keys. sp. is also recorded by Lindstrijm’ and Lundgreen2 
from Spitz1)ergen. From Lindstriim’s figure, however, i t  appears to be doubtful 
~vl~ether this species really also occurs in  Spitzbergen. Lindstriim’s Leda 
nitda shows n very mueh more sharply projecting umbo. 

Lcdu (iYzmrla) PhiZZipsi Morris3 from the Oxford Clay of Wiltshire, and 

(; I,iiid<trrm, (OIII ’l’ritis. och Juruforsteningar fran Spitzbergen’. I(. Svensk. Vetensk. 
z \ k t ~ ~ l ,  H a i d .  w l .  6. 1M6, p. 12, pl. J J .  fig. 16 (cornpore reference to N d a  nwrla 
I’liilliitn, ‘Geology of Yorkshirt..’ 1. pi. V. fig. 5). 
1%. Luiidgrwn, ‘Rrinorkiiuiigrn iiber dit. v o ~ i  der scliwedischen Expedition nnch Spitz- 
tirtrgtw 1W2 gt!suninielten Jura- und ’Trim-Fossilien’. Bihang till K. Svensko Vetenak.. 
Aktltl .  Huncll. 
.I. Morrk, ‘List of Orgz~nic Relnoiris e k . ’  in  II. h’. hluntell, ‘An Account of the Strate 
ontl Organic Iienioins exposed in the Cuttings of the Branch Railway, . . . etc. . . 
IViItsliirt~’. Quart. Jtnirn. Geol. SOC. London, lm, p. 318, pl. XXX. fig. 1. 

vol. 8, XI).  14, p. 12. 
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Leda tit? Geeri Lundgreen from Spitzbergen, are very similar to our forni ill 

outward appearance, differing, however, in their shorter length. 
Leda cf. nuda Keys. sp. is embedded, togetlicr with C‘adocems si). ex. 

aff. Cad. Nnnseni (11. sp.), in a piece of rusty I)rowi, weathered c h y  sand- 
stone. The piece was found loose on July l 2 h ,  1596, iiear tlie margin of 

the glacier north west of Elmwood. 

- -____ ~ ~ 

NO. 8.3 

CUCULLRA. Lamarok. 

SUB-GEN. MACRODON, LYCETT. 

Macrodon Schmrovski F. Rouillier sp. 
P1. 1. fig. 17. 

1a7. Cuculha Schourovskii F. Rouillier, ‘Etudes progressives sur la 
Paleontologie des environs de Moscou’. 11 Et. Bull. de la Soc. 1mpi.r. des 

Natural. de Moscou, 1847, I. 2, p. 428, pl. H, fig. 39. 
The figured cast (with fragments of shell) of n right valve. agrees 

perfectly in its outline, in the position of the apex, and in the sculp- 
turing (fine concentric lines), with the species figured by Rouillier from his 
‘semnde ktage” of the Jura of Moscow, as Cucullcea Schourovski. The edge 
running, in the drawing, froni the umbo to the lower posterior arigle, and 
the depression extending from the apex to the inferior margin. has only 
been produced by oblique pressure of the valve. In unconipressed specimens, 
this edge and depression do riot exist, 8s  I was able to convince myself 1 ) ~  
a second, unfortunately in other respects niore imperfect piece. In this second 
specimen, remains of the cnrdo niny be recognised - i n  front of the apex are 
oblique, riot very short, behirid the apex long, almost perfectly horizontal 
lateral denticles, with distinct, close serrations. 

Unfortuiintely, Rouillier hns not drawn the hinge in his figures. Judging 
from the hinge-line visible in fig. 39b ( I .  c.), Rooillier’s species is either 8 
Cucullsa, or a Macrodon. Trautschold places Rouillier’s CuculEGea Schcrt4- 
rovskii with CucullGea elongcctn Sow.3, that is to sny, in the sub-genus Macro- 
don. As the cardo of the pieces from Cape Flora now before nie htia thi1.s 
proved to he a Macrodon cardo, and as the pieces agree perfectly in form 

B. Lundgreen, 1. c. p. 13, pl. 2, figs. 3 & 4. 
H. Trautschoid, ‘Der Moskauer Jura verglichen Dit der Westeuroplischen’. Zeitscli. d. 
Deutach. geol. Ges. 1861, p. 408. 
Sowerby, ‘Mineral Conchology’, pl. 447, fig. 1. 
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and sculpturing with the Russian species Cucullcea (Macrodon) Schourovskii 
F. Rouillier, I do nut hesitate to identify thc pieces before mc with the 
species figured by Rouillier. 

In classing our species and Cuczcllcea elongata Sow. among the Macro- 
dons, it must be observed that 011 account of the loiiger and less vertical 
anterior lateral teeth', this species differs somewhat from the type of the 
genus Macrodon (M.  Hirsonense Lyc. Keyserlirtgi Lah. Rouillicri Trautsch.), 
and approaches nearer to Cucullea. 

- 

Mucrodon Schourovski F. Rouillier si). is enibedded i1 i  grey, rusty brown 
clay sandstone. Both pieces were found loose, the piece figured on PI. I. 
fig. 17, at  a height of circ. 500-550 feet norlh of Elmwood. the other 011 

July 12th, 1896, near the margin of the glacier, north west of Elmwood. 

In addition to the fragments of Lamellibranchiata here described, a piece 
of clay sandstone with Cadocerccs sp. indet (July 16th, 1896, 500-550 feet 
above the sea, north of Elmwood) contains a fragment of a 

I h n a  sp. indet. (PI. 11. fig. &), whose shell-sculpturing consists of very 

Anlong Ihe nunierous bivalve fragmeiits occurring together with Pseudo- 
monotis Jucksoni in hard, grey, sandy marl (Aiig. end, 1896, 30 ft ahove the 
sea, north west of Elmwood), certain pieces p i n t  towards the genus Pleuronhya. 
This, however, (*annot he settled wi tli any certainty. 

fine, close radial ribs. 

GASTROPODA. 

AMBERLEYA. Morr. and Lyc. 

Amberleyu sp. 
Letterpress fig. 12. 

111 the inaterial collccted at Cape Flora Gastropoda are represented by a 

single specinien only. twloiiging to the genus Aw,ltberleya, Morr. and Lyc. 
The last whorl is h k e n  off and the outer IRyers of the shell are lacking, 

therefore specific determi~iation of the specinieii is impossible. The side of 
the (last preserved) wliorl hears three rounded, obtuse, spiral keels, which - 
as far as can be seen on the imperfect remains of the outer layers of the 
shell - had been crossed ty (syanions?) radial striae (fig. 12 b). A fourth 

1 And ttlso l~ tw~usc  the twiglit of tlw shell is the same in front of, and behind the umbo. 
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keel becomes visible in  the suture of the following whorl. Base of the 
whorls ornarriented with sinaller keels. Aperture of the (last preserved) whorl 
rounded, somewhat greater in height than width (fig. 12 u). 

AwberZqa sp. belorigs to the group of 
dabberlcyx cnpitaiicn Miiost. sp. The occur- 
rence of this group i i i  jurassic deposits of 
arctic regions is already rioted by Ttillberg 
( Wcrbo cnpitaneics from the Oxfordiari of 

Besinieniiuja Ray, Novaja Sernlja). 
o 1) The specimen described was found at the 

margin of the Glacier, S0--100 f t .  above the 
sea, north-wc4 of Elmwood, on July 12111, 1896. As no remains of the 
rock, where the sliell originally was enihedded, are preserveti, Amberleya sp. 
might have beeii waslied oul  from the sofl clay, which coiistitutes tlie greater 
part of the strata underlying the basalt at Cape Flora. 

Fig. 12. Amberlcya sp. tint. size. 

Cl3PHA.L OPODA. 

AMMONOIDEA. 

Judging froni the numher of species and indivictiruls, Amrnoiiites are tlie 
group of niiiniuls rnost largely represeiited among thc fossils collected at  
Cape Flora. 

The material hefore me shows that the different rock-types from the 
neighbourhood of Cape Flora are, in  varied degrees, rich in ammonites. 
While ariinionite fragments occur very often in the pieces of clay sandstone. 
clay, and stone niarl, I found no trace of animonites in the hard, finely-grained, 
very sandy marl No. 4 containing numerous lamellihranchiate. brachiopod, and 
belemnite fragments. Frorri this fact, however, it mnnot without hesitation 
be asserted that this rock is entirely destitute of ammonites. Newton men- 

tions a fragment of an undetermiiied ammonite (“allied to A.  Gmerianus”), 
which was fouiid urnorig the loose lossils weathered out of the strata “west 
of Elmwood”, where this rock occurs in place at  an inconsiderable height 
above sea-level. Possibly this ammonite fragment originated in the sandy, 
hard marl. 

’ E. T. Newton oiid J. J. H T e d .  I .  c. p. jo2. 
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Among the material collected by Prof. Nansen, three genera of ammon- 
ites may be pointed out - Macrocephalites v. Sutner, Cadocerns Fischer, and 
Quenstedoceras (Hyatt) Nikitin. If Newton’s designation of the above-men- 
tioned fragment is correct, a fourth genus, Coswocerns Waageri (sub-gen. 

Keppler.ites Neum.), is further represented in the Jura of the neighbourhood 
of Cape Flora. 

YACROCEPHALITES, V. Sutner. 

GROUP OF MACROCEPHALITES ISHMAE Keys. sp. 

Macrocephatites Kdtlitei 11. sp. 

PI. 11. fig. 12 a-e. 
Letterpress fig. 12. 

There is only one, to some ertent weathered cast preserving small frag- 
ments of the shell. It belongs to a form with a very narrow umbilicus, 
and almost completely encircling whorls, and exhibiting the following dimen- 
sions : 

Diameter . . . . . 60 mm. = I. 
Width of the umbilicus 7 ,, = 0.12. 
Height \ of the last 30 mm. = 0.50. 
Thickness whorl 34 ,, = 0.57. 

On the flanks, and on the external surface, the whorls are broadly con- 
vex, while they incline steep and suddenly towards the umbilicus. At the 
last two whorls the thickness is soniewhat greater than their height. The 

greatest thickness is a t  a point a little below half the height of the whorls. 
The section of the whorls is approxiniately horse-shoe shaped. The inner 

whorls encroach so largely upon the succeeding ones that the height of the 
outer wliorIs, measured in the median plane, is less than half the height of 
the entire whorl. 

The umbilicus is very narrow ( 1 2 O i o  of the diameter) and deep, with al- 
In the umbilicus riotliing is to be seen of the inner most vertical walls. 

whorls but the steep umbilical surface. 

1 Named in honour of Dr. Reginald Iioettlitz. mcmlicr of the Jackson-Hamworth Ex. 
pedition. merited by his most valuable researches of the geology of Franz Josef Land, 
and especially of Cnpe Flora. 
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Only a little of the sculpturing has been preserved. Up to a size of about 
50 mm. in diameter the whorls are ornamented with strong ribs extending 

over the flanks in broad curves, open towards the front. The outside is 
crossed by the ribs in broad curves, convex towards the front. The ribs that 
have been preserved fork at about half the height of the whorls. Upon the 
umbilical surface the ribs are scarcely iridicoted; upon the lower half of the 
whorl they are rather distinct, and comparatively narrow. After bifurcating, 
the ribs become lower, broader, find have a more rounded cross-section. 

The ribs, as before mentioned, are only found to a size of 50 mm. in dia- 
meter. Subsequently their place is taken by perfectly flat, scarcely perceptible 
lines. The whorls 1)ecome quite smooth, or nearly so, as we see on the 
anterior of the specimen before us, which is partly covered with the shell. 

The lobe-line was only to some extent distinctly 
visible. Lobes and saddles are much and deeply cleft. 
The siphonal lobe is deep; its slender branches run 
parallel. The tripartite first lateral lobe is only slightly 
deeper than the siphonal lobe, and the second lateral 
lobe a little shorter. The deeply cleft external saddle 
is divided by a very deep secondary lobe into two 
unequal parts, one broader outer part, and one 
narrower inner part. The first lnteral saddle is lower 

than the external saddle, and the succeeding, badly preserved saddles are low, 
broad, and bipartite. 

To jttdge from the substance filling the body chamber and the umbilicus, 
the piece evidently origiiiated in the hard, gray-brown, phosphoritic clay, 
found on July lath, 400 feet above the sea-level; Windy Gully north-east of 
Elmwood. 

The very narrow umbilicus, the form and curvature of the 

ribs and the lobe-line mark Macrocephalh KQttZibi 11. sp. as being allied 
to Macrocephalites Ishmae Keys. sp.’ 

Only a very small fragment of the body-chamber was preserved. 

9 $-$f?+< 
I 

Fig. 12, Mwocephcrlites 
K~etuitei n. sp. 

Lobe-line as  far (is to the 
2nd lateral lobe; tlIefirst 
laternl snddle is somewhat 

weathered. Nat. size. 

b@7? 
-4 _ -__  - -  

The auxiliary lohes (3) are narrow and short. 

Remarks. 

’ A. Graf Keyserling (and P. von Krusenstern), ‘Wissenschaflliche Reobaehtungen auf 
einer Reise in das Pelschora Land im Jahre lW’, St. Petersburg. 1% p. 331, pl. 
XX. figs. 8-10, pl. X N 1 .  fig. 15. 
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The chief lobes and saddles in particular agree very well with those of 
the species described from the Ishma in Northern Russia. The drawing, how- 
ever, which Count Keyserling gives of the lobes of his Amzm. I&mae (I. c. PI. 
22 fig. 15) shows a very different character. I was nevertheless able to con- 
vince myself that the drawing in question is inaccurate. A splendidly pre- 
served specimen of Macrocephalites IshEmae from Petschora Land, that I ex- 
amined, shows a lobe-line, which, up to the second lateral lobe, agrees per- 
fectly with the above drawing of the lobe-line of Mucrocephalites Kcettlitzi 

n. SI). The species 
in question differs from Mucrocephulites Ishmm : 

111 Mucrocephalites Ishnme, the height 
of the wliorls is greater that1 their width, the whorls art? more slender, and 
that to at  a size corresponding to that of the specimen of Macroceph&tm 
Kdtlitzi before us. 

2. In  the sculpturing. Eveti i n  large specimens Mucrocephalites IshnLm 
is coarsely ribbed. The specimen examined by mc? still showed quite 
distinct ribs up to a diameter of 10: mm., while NacrocephaliteJ. KBttEitzi 
loses the ribs as early as at 50 mm. 

(On this piece also, the auxiliary lobes are distinct.) 

1. In the form of the whorls. 

Windy Gully, north-east of Elmnood, Cape Flora, Newton described 1 
several ammonites 8 s  variet,ies of A W ~ W L .  (Macrocephalites) I&mm Keys. 
Of these ammonites the ”smooth variety“ might agree with the species before 

(1. c.) the outer whorl of a small speciinen is stated l o  be “nearly smooth”. 
The drawing of this form (1. c. PI. XL. fig. 3) shows another section than 
our fig. 121) on P1. 11, but we must not forget, that the drawing given by 
Newton contains 110 accurate profile of the whorls. The inner whorls in 
tliis specimen are not bisected in the plane of the greatest diameter. 

Newton’s fig. 1 shows a coarse sculpturing a t  a diameter of about 70 mm.; 
and not until then does the whorl begin to become smooth; but whether the 
smoothness of the whorl Leginning there is due to weathering of the piece in 
question, or whetlier i t  correspoods with an actual disappearance of the 

sculpturiiig, Newton does iiot say. At any rate, fig. 1 of Newton’s Amm. 

(Mamocephalitcs) Ishtnac Keys. v c w .  wcticzrs is more closely allied to the 

E. T. Newton cind J. J. 11. Teull, 1. c. 1). 500, pi. XI.. 
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type of the species described by Count Keyserling, than to our Macrocepk.alites 
KaettliW n. sp. 

When Newton points out that in his A m m  Ishwtae Keys. uar. arcticus. 
the inner whorl "encroaches more upon the outer one" than in Afmyomphu- 
lites I&mae Keys., this is a mistake, for i n  Newton's mr.  arcticus the 
encroachment is the same as in the one figured by Count Keyserling and 
in the specimen of Alacrocephabites Ishtlna Keys. exanlined by me. In all 
these pieces the encroachment is somewhat snialler than i n  the above described 
species of Mncrocejhalites Kcettlitzi n. sp. 

The  proportion of the diameter (a) to the entire height of the whorl b) 
and to the height of the whorl in tlie median-plan(? (c) is i n  

li 11 c 

Mncrocephalites Ishilam Keys sp. . . . . . . . . .  100: 53: 21.. 

n n . . . . . . . . .  100: 52: 22. 
n t) var. arcticus Newt. . . . . . .  100: 49: 24. 
n Kmttbitzi 11. sp. . . . . . . . . .  loo: 50: 21. 

Tlie slight differences i l l  the above-nientiond proportions of the various 
forms would he of little value, if these differences were not at the same 

time combined with differences in sculpturing. The fnct that the whorls so 

soon heconic smooth, distinctly chnracterises A1acrocephnZite.s Kmttlitzi. 
From the character of the sculpturing, the "inflated variety" of Am9)i. 

(Alacrocephabites) Isinae Keys. (var. arcticus) Newton ( I .  c. p. 501, PI. XI,. 
fig. 2.) is not allied to Macrocephulites Ishmuc Keys. at all. The altove-meil- 
tioned form helongs to Macrocephulites pila Nik. l. 

Nacrocephalites sp. 
PI. 11. fig. 11. Letterpress fig. 13. 

The fragment liere delineated of a chainbered whorl, belongs to the young 

The  \vhorl is more broad than high. The low convex flanks pass into the 
The flanks incline towards tlie 

form of a Macroceph.aZites that still has ;I wide umbilicus. 

1)roadly convex external side without a break. 

uinbilicus in a steep curve. 

served there are eight), generally maintaining a radial direction. 
From the umbilicus issue strong primary ribs (upon the fragment pre- 

Near the 

S. Nikitin, 'Der Jura der Umgegend yon Elntma', part 1. Nouv. Mt'nl. de lo SOC. im- 
p h .  des Not. CIP Mosrou. vol. XIY. 1881, p. 11. pl. VlII. (X) figs 45. 46. 

10 
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umbilicus, the ribs describe a short umbonal curve; up to half the height of 
the whorls, they lean a little. Hence the ribs describe a flat curve, concave 
towards the front. Across the outside they run straight, or are almost ini- 
perceptibly herit forward. Long and short secondary ribs are interpolated from 
the outside. At about half the height of the whorls they meet the primary 
rihs, or they stop short ncnr the primary ribs. T h r o ~ ~ g h  the interposition of 

the secondary ribs, n,ost of the primary appear to be bifurcate. Where 
the secondary ribs commence, the primary are particiilarly strong, and 
on well-preserved shells almost sharp-edged. 

. - 

The adjacent lobe-line is a perfect representation 
of a greatly simplified lobe-line of Macrocephdites 
Kaettlitzi n. sp. (cf. p. 71 letterpress fig. 12.) The 
first lateral saddle, and both the succeeding small 

I 

.Airy& 

Fie ,3, 
SPY L d d i n p  of saddles, are bipartite, and the lobes tripartite. 

fig. 11. 2 ).: eniurged. 
Retnarks. Judging from the lobe-line, the piece 

figured very probnhly belongs to a young form of Macrocephalites Kaettlitzi 
11. sp., or to the varieties of Mamocephalites Ishmae Keys. sp. described by 
Newtoil from Windy Gully. As the early stages both of this form, and of 
hlacrocepha1ite.s Ishmae Keys. sp. are not known, the piece before us cannot 
t)e specifically determined. 

Apart from the reseniblarice of its lobe-line to that of Macrocephalites 
Kattlitzi, i t  is clear that the figured piece is a Macrocephalites, from the 
character of the sculpturing on the doubly curved primary ribs. 

The same general character is to be observed in the sculpturing in young 
forms of ikfacrocephalites macrocephalus Schloth. sp., Herveyi Sow. sp., 
tuniidztw Hein sp. etc. from the Callovien of Susbia and Franconia, and 
moreover, in the young specimen of a Alaorocephulites pila. Nik. from 
(:zenstoc.hau i i i  Poland l, of which Rukowski gives an illustration. The 
same character is also to he seen i n  the sculpturing of the numerous young 
speciiiiens of Mcmocephalites, which Waagen describes .from the Jura of 
Kutch in  Iiidia. It is worthy of remark in all these young forms, that the 
young specimens of Waagen’s group of “Macrocephali Rectecoetati” also 
always have curced ribs. 

1 Gejzu Bukowski, ‘ h e r  die Jurnbildungen von Czenstochau in Polen. Beitrage zur 
1’;ilueontologic Oesterreich-Ungarns etc. 18137‘, V ~ J I  Y. 1’1 XXVI. (11) fig. 17. 
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In spite of the reseniblarice in the formation of the sculpturing, aid in 
the double curve of the ribs ill our form and in young forms of the lllncro- 
cephdites macrocephalus Scliloth. sp., the piece before us caiinot be referred 
to this species itself, nor to the species nearly allied to it (Herueyi Sow. sp. 
tumidum Rein. sp. Pila Nik.). In the young form of all these species, the 
ribs are considerably finer and closer, and furthermore the whorls of n 

corresponding size in these species are broader and lower. The lobe-line, 
moreover, in the above-named species, has a more slender external saddle, 
which does not exceed the first lateral saddle in size as much as it1 the 
present form from Cape Flora. 

The figured fragment of Nacrocephalites sp. was found loose without any 
adhering rock - on July 12th, 1896, near the margin of the glacier, 
north-west of Elmwood. It is a cast of pyrite turned into b r o w  ironstone, 
with an almost perfect nacreous shell. 

CADOCERAS, fl8Oh8r. 

In the ammonites before us, the genus Cudocerm is the oiie most 
abundantly repi*esented, 1)oth as regards the number of species, And the 
number of specimens. There are, with few exceptions, only specimens of in- 
considerable size, and these are generally greatly deformed by compression. 
especially of the body chambers. Frequently nothiiig but impressions of the 
different species remain. 

Juvenile forms of Cadoceras have hitherto been somewhat neglected in 
ammonite literature. For the determination of young forms such RS these we 

are limited almost entirely to the works by Nikitin on Russian Cephnlo- 
poda. This author, however, gives comparatively little attention to the 
development of the juvenile forms, of the sculpturing and the lobe-lines. 
From Nikitin's descriptions, arid from the diagrams given in the description 
of the Cephalopoda of Elatma, it would appear that the young stages of 
nearly all Russian Cadocerates are almost identical. 

The descriptions of young forms from the Jura of Central and Western 
Europe are still more imperfect than the descriptions of those of Russian Cado- 
ceras. As far as I know, no young stages of Cadweras species from strata 
of Central and Western Europe have hitherto been described, with the excep- 
tion of the very imperfect accounts in Sowerby's Amm. sublcevis 111 one of 
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Tchefkini d’0rb sp. ’ 
Ailaachewici Rik. 

,, Elatmu8 IYili. 
Frear6.i (tl’Orh) Nik. 

from the Russian Jura, 

1 F. A. Queiistcdt, ‘Ammoniten des Schwihischen Jurtt.’ p. 674, pl. 72, figs 9-15, especi- 

2 F. A. Qiieristedt, I. c,pl.  87, figs. 31. 32-7. I Sicrnirildzki (0 mieczakach glowonogich 
bruniltiivp, jiiru W. I’opiclanilrh, etc. Crilcuw, I&%), 1). 6.) designates both these pieces 
as Queiastedtocews curiiccd~cn~ Eic4iw. sp. Fomi, sciilpturing and lobe-lint. ahsolutely 
prt.c.liitlc~ the possibility of‘ regurding tliesc. sp&neris as juvenile forms of Eichwald’s 
Amm. curinatus. 
Morris and Lyrett, ‘Monograph of the Mollusca from the Great Oolite,’ p. 11, pl. 11. 

d l y  fig. 10. 

fig. I. 
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the examination of the young whorls of the above-named species, proved that 
in the early stages of even closely-allied species, distinguishing features in the 
formation of the sculpturiiig and of the lobe-line, furthermore in the propor- 
tions of growth, niay be more accurately observed and determined than appears 

from the works of Nikitin. 
According to the statenleiits of the contributors to the English Geological 

Survey’ only one species of Cadocerns occurs in the “Kella\vays Rock” 

(and Oxford Clny) of Englantl. In the official reports this species is desig- 
nated Cadocevns modiolare Luid. sp2 and to it is added Aqnat, sublm~is  
Sow. sp.3 as a syrronyni. The collection of Cadocerates froin Jt’iItshire, 1 1 0 1 ~  

before me, slio\vs that various species occur, differently developed from their 
early stages. It is also prohable that Loidius’s “i\TrrrutiZitcs modioZaris” from 
“Kellaway Bridge in IYiltonia” may be found among these f o r ~ ~ l s ,  hut owing 
to the imperfect des(-ription wliich Luidius gave of his ammonite. i t  cannot })e 
decided, which of the forriis i i i  question should be called by the name he created. 
The  specific. name i‘ttbodiolavis” being moreover, employed by d’0rbigny and 
Xikitin for two dihrent  atid easily recognisable species, 1 consider it better 
to drop the specific tfesignatioii “ncodiolarb Luid.” and to go hack princip- 
ally to Sowerby’s descriptioiis for the designation of the English species from 

the Kellaways Hock and Oxford Clay. 
In the English materials of Cadocerates the following forms may be 

distinguished : 
1 .  A species, slender at an  early stage, with n narrow iimbilicus. closely- 

encircling whorls, narrow external surface and falciform ribs 4. The 
advanced stage of this forni, which, eve11 wlieii full-grown, has a very 
narrow umbilicus, is shown in the large specimen figured I)y Sowerby 
(1. c. PI. 54). To this form I confine the name  AH^. ( C n d ~ C ~ r n )  
sublcevis Sow. 

2. Young forms with thicker and somewhat convex whorls, and a broader 
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external side with coarser, less curved ribs. The advanced stage of this 
form has been illustrated by d’0rbigny’ as  Awm. whodioluris. In the 
above-mentioned pulilicalioiis of the English Geological Survey, this form 
has been delineated as A n m .  modiohris Luid. The full-grown speci- 
mens of this species differ from t.hose of Cudoceras sublave Sow. sp. 
in having a wider umbilicos, and the whorls being in transverse direc- 
tion less closely encircling, and hence lower (with a coarser sculpturing 
in the medium stages of growth). This second species of the English 
Jura I designate A n m .  (Cudoceras, wiodioluris d’Orb. 

3. Nikitin * reports that be has observed Cadoceras Tchef7cini d’0rb. sp. 
froni the English Kellaways Rock in  Eriglisli museums. 

4. Yet another form of Cadocerates from the Wiltshire Kellaways Hock - 
n. sp. indet. - is before me. Up to a diameter of 60 mm. it is charac- 
terised by remarkably flat whorls, with a narrow umbilicus and close-set 
fine ribs with a decided flexure forwards. From its oulward shape, it 
should be placed between Cad. sublaxx Sow. sp. and Cud. stenolobwn 
(Keys.) Nik. 
The two first-named species are the Western European representatives 

of two large g r o u p  of Cadocerntes. which, especially in the Russian Callovien 
attain a particularly high degree of development. 

Upon Cudoceras sublace Sow. SI). follow all those forms which are cha- 
racterised in their earlier stages hy a narrow umbilicus and high-mouthed 
whorls with fine falciform ribs. Even i n  ndvanced stages these forms gener- 
ally have a narrow un11dicus, e. 6.: 
Cccdoceras 11. sp. indet. (No. 4 on 1). i2). 

- . -__- -_ 
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,, n. sp. indet., a similar form from the “Ornatenthon” of Suabia. 
Seebadti Retir. (Aq~iwt. sirblaevis v. Seeb.)s 
placenta (Bean, m-s.) Leck. sp. 
TchefFZiwi d’0rh. sp. 

,, Woswsemki Grew. 
stemlobma (Keys.) Nik. 
I\runseni 11. sp. (see below) ,, 

_ -- - - - - 
1 A. d’Orhigriy, ‘Puli.ontologic~ frunyciisc’. Tcrr. jur. I .  p. 468, pl. 170. 
4 Bulletin de la SOC. Bclg. dr Gt‘dugic* d c .  rol. I l l .  11. 34. 
a Different allied forms, yet undrscriliecl, OC‘CIIT in tlie “Ornatenthon” of north western 

Germany, as 1 Iiove seen in  the Cfittiiigeii Musc:un~. 
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Cadoceras Milmchevici Nik. (= conapressuni Nik.) 
,, patruunz Eichw. sp. 

galdrinuna d’0rb. sp.(?) 
From the two most important species I designate this grmcp as t11at of 

“Cadocerm sublawe Sow. sp. and Tchefkini (]‘Orb. sp“. 
A series of other species is closely allied to Cudocerns wrodiolure (]‘Orb. 

SI). being cliaracterised in their earlier stages by thicker wl~orls wit11 a \vider 

umbilicus, and generally coarser and less distinctly falciform ril)s. At 111ore 

advanced stages of growtli also, coarser ribs and a wider umbilicus reniai~i 
characteristic of these species: 
Amm. sublawis niacroceplzali Queiistedt (C:eplialopodcn p. 177, PI. 14, fig. 6.) 

n ,, Quenstedt (Amm. d. Schrviib Jura PI. 79, figs. 2, 3. 4.) 
Amnz. sublmvis Quenstedt (I .  c. PI. 79, fig. 5) according lo Nikitiii an internie- 

diate form between Cadowas Frearsi (]’Orb. si). arid S w e m e  
Nik. 

Amm. sublmvis Quenstedt (I. c. PI. 79, fig. 6.)  = Cadoceras modiolnre Nik. 
this species is entirely different from Cud. modiolare d’Orb. 
sp., as the ribs become very hrond even at an early stage. 

Amm. sublc~wis Quenstedt. (I. c. 1’1. 79. fig. 7.)  = Cadoceras cf. niodiobare Nik. 
Furthermore they are joined by the kindred species of Cadocerm EZakcae 

Nik. from the Russian Jura: 
Cadoceras Elatnzae Nik. 

Frearsi (d’Orb.) Nik. 
modiolare Nik. iion d’0rb. sp. 

Surense Nik. 
,, 

To these belongs perhaps also Cadoccrm sublceve E. Desl.1 non Sow. sp. 
from the Lamberti strata of Villers-sur-mer, with a rather narrow umbilicus. 
From the most important species, this group may be designated as the Cado- 
cerm modiohre  d’Orb. sp. and Elatnm Nik.* Group. Both these briefly 
sketched groups are also represented in the collection of Cadocerates from 
Cape Flora, now before me. 

E. E. Deslongchamps, ‘Rapport sur les Fossiles oxfordieus de la collection farry’ Bull 
d. 1. Soc. Linnknue de Normandie, lss9, (Extr.) p. 26. pl. 1. figs. 1-4 
Owing to the scarcity of moterial, 1 wns not able to determine to wllirh group Cad. 
slrbpatruirm Nik. Schirmurmvi Nili ought to l e  referred. 
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GROUP OF CADOCERAS SUBLAEVE sow. SP. AND TCHEFKINI D’ORB. SP. 

Cadoceras !l‘ch/%ini d’Orb sp. 

P1. 11. fig. 7. Letterpress fig. 14, 15. 

- 

18.45. (4.4.) Ai)21nonites Tchefkini A. d‘0rbigriv ; Murchison, Verneuil et Key- 

1846. 

1878. 

1881. 

1881. 

1 IYXS. 

1884. 

1w. 

1835. 

serling, ‘Gdogie de la Hussie. Vol. 11. Paleontologie’, 
p. 439, pl. XXXV. figs. 10-15. 

Ammoiiites Tchefkini A. Keyserliag : Krusenslern untl Keyserling, 
‘Wissenschaftliche Beobnchtungen auf einer Reise i n  
(Ins Petschora Land’, 1). 329, pl, XX. fig. 6;  pl. XXII. 
figs. 11-12. 

Ainalthew. Tcheflcini S. Nikitin, ‘Ammouiten~rup~~e des Amaltlieus 
funiferus’. Bull. de I R  Soc. imp& des Natural. de Mos- 

cou, vol. L III. 2, p. 132, fig. 11. 
Stephunocera,s Tchefkini S. Nikitin, *Dit Juraa1)lagerungen zwischen 

Rvbinsk, Mologa und Mysdikin an der oberen Wolga’. 
Mkrn. de I’acad. imphi. des Sc. de St. PCtersbourg, 
sbr. VII. vol. XXVIII. No. 1 ,  p. 64, PI. 111. figs. 21-24. 

Stephunoreras Tschefkini S. Nikitiii, ‘Der durn der Umgegend von 
Elntiiia Lfg. 1.’ Nouv. MCm. de la SOC. irnpkr. des 
Natural. de MOSCOU, vol. XIV. p. 38. 

Qephanocertis Tchefkini J. Lahuseii, *Die Fauna der jurassischen 
nildungen des Rjusansclieri Gouvernernents’. MCrn. du 
com. gkol. St. Pktersljourg. Vol. I. No. 1. p. 52. 

Cridorercrs Tchefkini S. Nikitin, ‘Allgemeine geologische Karte von 
Russlaiid. Blatt 56 (Jnroslawl, etc.)’ MCm. du Corn. 
gkol. St. Pktersbourg, vol. I. No. 2, pp. 68, 142, 145, 
pl. 111. fig. 15. 

Cudocems Tchefkitzi S. Nikitin, ‘Die Cephalopodenfauna der Jura- 
Liltlungen des Gouvernements Kostrorna’. Verhandl. d. 
K. Minernlog. Ges. St. Petersburg, vol. XX. 1885, 

Cadoceras Tchetkini S. Nikitin? ‘Der Jura der Umgegend von 
Elatma. Lfg. 2.’ Nouv. mem. de la SOC. imp&. des 
Saturn . de Moscoa, vol. XV. p. 22. 

p. 22. 
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189 7. Ammonites (Cadoceras) Tchefiini d’orb.? E. T. Newton and J. J. 
H. Teal], 1. c. Quart. Journ. Geol. Soc. London, vol. 
53, p. 496, e. 1). 1’1. XXXIX. fig. 5. (not fig. 4 and 6). 

Anmonites (Cudoceras) modioluris Luid. E. T. Newton and J. d. 
H. Teal], 1. c. Quart. Journ. Geol. Soc. London, vol. 
53, p. 497, e. p. pl. XXXIX. figs. ’7. 8 (not figs. 9 and IO). 

The species so widely spread in the middle Calloviari of Russia is repre- 
sented in the material collected by Prof. Nansen a t  Cape Flora. besides the 
figured specimen by a number of impressions of young and by two fragments 
of body chambers, most probahly to be classed here. 

1897. 

The well preserved specimen - PI. TI. fig. 7 - broke so favourably, in 

being prepared, that i t  permits of a cmsiderably more accurate description 
of the young whorls of this importanl species than has 
hitherto been given by d’0rhigny and Nikitin. 

The young whorls - up to a diameter of 44 I I I ~  - are 

moderately convex, arid very involute. Four fifths of tlie 
height of each whorl is covered by the nest whorl. On accouiit 

‘. @-- 
Fig. 14. - 

Cadoceras 
Tcltefkini dYh1) 
hJ,. DiuKrti,,, , , r  paratively deep. (coni. the accompanying diagram). 

of the great involution, the umbilicus is very narrow and corn- 

1’1. 11. Iig. 7 :  The specimen figured on F’I. 11. fig. 7 shows at ti dia- 
nrit. size. 

meter of 30 mm. the following dinmisions : 

Diameter: . . . . . 30 mm. = 1. 
Width of the umbilicus 5.4 = 0-1s. 
Height 1 of the last 15 ,, = 0.50. 

Thickness whorl 13 ,, = 0.43. 
r 7  J l~ese nieasuremcnts correspond to tlie young specimen of Cadoceras 

I%hfkini whicli Nikitiii in 1881 figured’ from the Jura of the Upper Volgn 
(Hybinsk, etc.). 

The section of the innermost whorls - up to a diameter of about 10 
At a diameter of about 20-25 mm., the section 

The greatest thickness of the \\-horl is then a t  about half 
Towards the exterior the tiansvcrsc section of the whorl becomes 

mm. - is thick, shortly oval. 
becomes higher. 
its height. 
smaller. The outside is narrow but rounded’. 

’ I .  c pl. 111. fig. 23. 
9 As i n  tlrc illiiatrtltion given by dVrl,igny : 1 (.. 1’1. XXXV. fig 11. 

11 
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The whorls gradually grow broader. At a diameter of about 30-35 mm. 

the previously low wall of the umbilicus hecomes higher. The greatest thick- 
ness of the whorls is then situated near the umbilicus, and the outside be- 
comes broader. The further development of the form is not to be observed 
in any  of the pieces from Cape Flora before me. In  the specimen figured 
on PI. 11. fig. 7. the fragments of a body chamber pressed quite flat are to 
be seen. 

The innermostwhorls, and those up to a diameter of about 6 mm. are 
smooth and without any sculpturing whatever. Then slight wrinkles with a 
decided Hexure forwards, become visible on the flanks. At a diameter of 
ahout 10 mm.. the wrinkles on the flanks become more distinct, and a t  about 
half the height of the whorls generally bifurcate into two lower, less distinct 
wrinkles, which, hending slightly forwards, run over the outside. At a size 
of 15-25 mni. in diameter, the whorl is covered with 'narrow, rather sharp 
ribs, distinctly falcate - PI. TI. fig. 7 b -1; near the outside, the ribs show 
m i  especially distinct forward flexure. On the outside, the ribs from both 
flanks run towards one another at  an angle of about 900; they do not, how- 
ever. meet at on angle, h i i t  in a short curve - PI. 11. fig. 7 c. On the lower 
Iialf of the ~vliorls, thc ribs are somewhat sharper and higher than in the 
iipiier half. 

Some nf the ribs run over the whole wliorl without any bifurcation; 
to some extent, tiowever, secondar! ril)s from the outside are interposed 
1irfiii.c. 01' Iieliind a primary rib. A t  half the height of the whorls, or a little 
nearer tlie iinitiiliciis, the secondary ribs meet with the primary ribs, or 
only appi*oudi the latter, and terniinale iiidefinitely. In this way more or 
less distirictly bifurcated rihs are produced. T h e  is no fixed rule in the 
distribution of tlie divided and undivided ribs. If a indicates an undivided 
rib, hl ii divided rib where the secondary rib joins the primary rib from 
beliind. b; R divided rib where the secondary rib joins the primary rib in 
front. w e  hRve the following formula for the sculpturing on the first half of 

the lust w110rI (fi.oni 14-20 mni. in diameter) of the specimen figured on 

' In t l i i 3  poinl ot ir  form ugreps lwtter with the tigures given by d'0rbigny than with the 
iniyerfect illustrution I J ~  Niliitin. mcutionetl aiJoVC. 
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PI. 11. fig. 7 b: a, b ~ ,  bz, a, bl, a, b ~ ,  bi, bz, a, u, bi, ba, bz, (1, bz. (IT ribs 
on the umbilicus - 7 entire rihs, 10 hifurcated ribs -, 27 ribs on the out- 
side). At about 30 nini. in diameter, the sickle form disappears. The I ~ I S .  

almost straight, run iiCrOSS the flanks in a flat curve; iieilr the external side, 
however, they continue to be niucli beiit forward. -4t this size the ribs u11 

the wall of the umbilicus begin to become less distinct, iio luiiger radiating 
from the umbilicus-seam, but beginning somewhat higher. 

.- .- - .. . ___. 

At 9 mm. of the height of the whorl (about 18 mni. iii diameter), the 
somewhat asyminetrical lobe-line exhibits the development represented in the 

letterpress fig. 15 a. The iiarrowiiig nt the base of the 

+P /,. 7:' $&! second lateral saddle and of the first auxiliary saddle is 
j '  x . . ,.' 

worthy of notice. The narrowing beconies still greater, 
Fig. 15. Cdoceras as the growth proceeds, as letterpress fig. 15 b shows, 
T& ini d'0rh sp. 

fig. 7 b, at a height of 
the whorl of 9 n m .  

2 X enlarged. 

.! +'2; f ly  

c, 

a )  1.0 P e-line of PI. 11. c()~resp~Ildiilg to the lobe-line of the size \villi a diame- 

ter of ?% mm. The lohe-line - letterpress fig. 15 a h 
differs from the drawing, which Count Keyserlirig gives 
of a young specimen in the greater narrowness of the 

h,) Lohe.linc of PI. 11. 15 b agrees very well with the lobe-line of a specimen 
fig. 7 a, from the 2nd 
latorRl lohe, Rt height of similar size from the Russian Jura (from Rybinsk). 
of the wliorl of 16 mrn. 

2 enlarged. The fact that the auxiliary saddles are narrowed to ti 

considerable degree i n  the present specimens from Cape 
Flora, is owing to the asymmetry of the lobe-line. The drawing - letter- 
press fig. 15 A - is taken from the side of the suture, soriiewliat short- 
ened on account of the asymmetry of the lobe-line; the other side could 

not be observed2. 

P ''pp,-- " 'k Y ' .  saddles'. On the other hand, the letterpress figure 

Of larger specimens of Cadocerns Tchefiini, there are only two fragments 
of smooth body-ctianibers among the material collected by Prof. Nansen a t  
Cape Flora. The larger of the two agrees well in its transversely great 

' Kruseiistern and Keyserling: 
* The second lateral saddle only widens with the commencenieni of the increased 

and then it shows the form so well figured by COIIII~  
In larger specimens the edge of the timbilirw 

Even in lurgc specinlens the 8tiXiliarY 

1. c. pl. XXII. fig. 11. 

widening of tlir wliorls. 
Keyserling - 1 
passes through the second lateral saddle. 
smddles remain narrow. 

c. pl. XXI1. tig. 12. 
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convexity, broad exterior side, and flat flanks with a marked downward 
flexure with Nikitin's 1 drawing of a Cadoceras Tchefkini. It is a frag- 
ment corresponding to half the width of the whorl. On both the interior 
and the exterior sides very faint. flat, broad lines, curving sharply forwards, 
are visible as the remairis of the sculpture, \vhich becomes very indistinct 
in large specirriens2. On the outside of the fragment, a t  its anterior extre- 
mity, part of a hroad, moderately deep contraction, with a distinct for- 

ward flexure has been preserved. Chdoceras Tchefkini, like Cadoreras 
Elatmae Nikitin and also like Cad. sub2m.t.e Sow. sp3, bears a contraction 
behind the edge of the mouth. 

- - 

Among the specirriens from Elmwood descrihcd and figured hy Newton 
as Ammonites (Ccidocerns) Tchef'kini ? d'Orh., the esceedingly involule forni 

with very narrow umhilicus figured 1. c .  PI. XXXIX. fig. 5, is no doubt 

identical with our specimen 6. 

S. Nikitin, 1881. Ryhinsk, etc. pi 111. fig. 21. 
Judging from ii h r g r  spcciiiiaii from I ~ y l i i n ~ 1 ;  ilctcriiiincd hy Nikitiri in t l ir  M1tnic.h 
hlusctum, Cudoceras Tchefkiwi dor.5 not tjecome quit(. sniooth, us one might think from 
the drawing5 of d'orhigny and Niliiti~i: hut at ti morr udvnnrrd age tile rihs loose 
their distinvtiiesr nnd turn into wry  faint, f1;it lint-s. Tl~c  dccreasc. in distinctiicss 
serms to  i'iirniiioiicc u t  w r y  cliffc-rim1 Iwrioils i i i  tlifferent specimens. 
According to i i  lnrgr slwinien from IViltsliire (Munich Museum',. 
In the unterior part of tlic.  lost whorl, ttiv urntiilicu- iif' tlic ubovc-mentioncd specimon 
suddenly widvns, prolmtily tliriiiigli vrusliiiig 1 1 1 '  tlir piccc. - Nvwton's mouqureincnt 
of thc width of t h t .  itiubilirtis - I. c. p. 191; - only ugrees as far as the lost fifth 
( i f  the lnst wliorl is conwrnid \Vliert. the iimltilic~ti.- is entire, its widtli agrees Hdh 
that generally met with in Cadocerus Tchefiini. 
Xwvton's Anint. ,,Cad.) Tchefkini? d'Orti. I .  I . .  pI S X X I X  iig. 4. agrees in proportions 
iind sriilptriring (ciitirc rills iiliiii*nr IIJ I i c .  d ~ l i i ~ i i t )  \v i l l i  Cudoceras sknolobum (Keyserl.) 
Xikitin. Antm. (Cud.) inodiokwb NivtiJii .  ['I. XXXIX. fig. 9. represents a full-grown 
specimen o f  titi- .species. 1 h i s  proportion, ugroe in every respect with C. sten02obunt 
Nikitin 1. PI. V. fig B:, und the sculpturing 
taw tigrrvs \villa this sjwric>s Ki.\vton rvf'crs in Itis fig. 9 to C. modiolore Nikitin from 
the Lower Culloyiltn iif Elatniu (Xikitin. 1. I:. 2. pl. XI. fig. 48). In  this species (is 
well as in C onodiolare Liiict. of ttic. Eriglisti authors (= C. subhue Sow. sp. and 
ncodiolure d'Orh sp), !tic, r:itlinl ridKes on thv iinihilical margin, and farther in the 
priniery ribs on tlie umtdicul \vall, urc distinc:tly visible. Newton's specimen cannot 
be made to agree with any of  tltelie "modiolaris" species, as the umbilical margins 
and walls npycar smooth i in t i l  fiir t m k .  The greut width of the umbilicus prevents 
the reconciling of the piece in question with C.  Tcheflc&ni; it can therefore only be 
rt.gorded u5 C. stenoldrum. 

r .  

( I h r  Jiirii drr ITingrp:ntl win Elntniac:. 
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The differences reported hy Newton between his Awmonites Cndoceras 
Tchefkini ? d’0rh. and Cudoceras Tchefkini of d’Orbigny arid Nikitiii are not 

differences in distinguishing features of different species hut differences in 
age in different. sized specimens of the same species. In full-grown specimens 
of Cudoceras Tchefkini, the numher of ribs on the exlerior side is a con- 
siderably larger one than in  snialler specimens. i~ larger ouniber of secondary 
ribs from the exterior surface beiiig interspersed in tlic larger spec-inieiis than 
on the whorls of younger stages. Newton is \vrorig in  calling the rihs arou~id 
the umbilicus in Crc.doceras Tchefkini “distinctly larger than those on the 
back”. IN youth awd on the shell they are not “larger” around the uni- 
bilicus, but hig7~er and sharper, and towards the external side they he- 
come lower and broader. Only in larger specimens - of a tliameter of 40 
nim. and upwards - and on internal casts, when tripartite rihs appear. do 
the ribs on the niargin of tlie unibilicus heconie flatter a d  somewhat broader 

Among the specirneiis froni Elmwood at Cupc Florn, \vhic,h Newton 
figures as A.mm. (C‘adocercts) modiolaris Luid.. figs. 7 &- H 011 PI. XXXIX. 
m e  undoubtedly tn be reierred to Cndocerns Tchefkini d’0rb. sp. 

If we complete the fragment in figs. 7, 8, which, according to the lobe- 
line, corresponds alniost eanctly to half the width of n wtiorl, we gel a cross- 

section agreeiiig entirely with the transverse section of a whorl of a large 

specimen of Cndocerccs Tchefkiwi as dra\vii hy Nikiliii l .  

Moreover the lobe-line of fig. I (especially as regards tlie tlevelopnient 
of the second lateral saddle), agrees entirely with tlrat of n specirneii of 

Cudoceras Tchefkini froni Kybiiisk 1)efol-e me. The lolwline differs f!om 
those, which are to be observeti in  Cad. wrodiokire h i i d .  of tlie Eriglish 
authors (Cud. sublmve Sow. SI). niid wodiolare tl’Or11. si’.), as the latter 
species of a correspoiidiiig size shows ti coiisiderably more develolied secoiid 
lateral saddle. 

- 

While Newtori niainbiris that the cusl of the unibiliws of oiie or 11;s speri- 
mens just fits the unibilicris of **A. niodiolnrih” froni tlie Kelln\vays Rock, we 

maiirtain in  the first liltice, t lmt  ainon;: the English Cadocerates Kikititi tius ~ l s o  

’ S. Nikitin: Ryhinsk, rtr. IWi81. pl. 111. fig 21. 
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demonstrated Cad. l'chefkisai d'Orb. sp., secondly, that Cud. sublome Sow. 
has R narrow unihiliciis similar to that of Cad. Tchefkini, and, that i n  
consequence, this ohserwition of Newton is hut of slight importance. 

The specinieris of Cadocerus Tciief?citzi (]'Orb. sp. collected by Prof. 
Nansen are partly eriihedded in yellowish-gray thy, of a rusty colour through 
weatheriog (PI. 11. fig. 5, several inipressions, and the above-meiitioned frag- 
nients of body-ctianibers). Most of the specinielis were found loose on July 
12th 1896, near the niitl.gin of the glacier, ~ ior t l i  west of Elniwood. One 
fragment of a body-chaniber \vas f o u l i d  i1t a height of cu. 550 feet, north 
of Elmwood, and an inipressioli of R small specimen on the talus 100 feet 
ahove the sea. 

Kewton's A m n .  (Cadoceras) Tchefkini ci'Orb. 1. c. PI. XXXIX. fig. 5, 
W R S  found in situ in "cln~-sandstorie" - at Elniwood, 50 feet below the 
basalt, consequently at a height of about 550 feet above sea-level. 

. 

Cadoceras Nanseni n. sp. 
. .. - 

PI. 11. figs. 1-3, 5, 6. Letterpress figs. 16, 17. 

18!)5. '*A~nnioiiite . . . . . . . iiearly resenit)les some of the varieties of 
A. macrocephalzts". E. T. Newton; in A. Montefiore, 
'The Jackson-Harniswol.th North Polar Expedition. 
etc.' ?'he Geogmpliic:al Journal, London, 1895, vol. 

1897. domnonitcs (Nan.or:ey)halites:: macrocephalus Schloth. E. T. 
Kewton; E. T. Sewton and J. .I. H. Teall, 1. c. 
Quart. Journ. Geol. SOC. London, vol. 53, p. 497, 

Ammonites (Cadoceras' Tchefkiiii ? d'Orb. E. T. Newton; E, 
T. Newtori and J. J. H. TealI, 1. c. Quart. Journ. 
Geol. Soc. London. vol. 53, p. 496, c. p. pl. XXXIX. 
fig. 6. 

VI. p. 519. 

pl. XXXIX. figs. 1, 2. 
1897. 

S. Xititin. 'Rapports entre le.+ ci.pl1111opodes junissiques russes et les originaux comes- 
pondants dons les collections de ]'Europe occidentale'. Bull. de la SOC. Belg. de Gee. 
logie, etc. 1889, vol. 111. p. 34. 
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1897. Atnwtonites (Cndoceras) modiolaris h i d . ,  “flattened variety”. 
E. T. Newton; E. T. Kewton and d .  J. 11. Teall, 1. 
c. Quart. Journ. Geol. SOC. London, vol, 53, 11. 497, 
pl. XXXlX. fig. 10. 

Several young individuals witli flattened body-cliambers. niiinerous im- 
pressions of young pieces and fragments of a larger speciiiieii miriot be 
identified with m y  of the Cadoceras species hitherto described. I call tlie 
new species after tlie bold explorer of Frarlz dose[ Land, untl beg Prof. 
Naiisen to see hi this a token of 111y gratitude. 

Up to a diameter of SO iiiiii. the A r i i i i i o i ~ i t e  slio\vs a flat. disc-like growth. 
The whorls are mo,leratelp thick. In cross sectioii the!. are nearly elliptical. 

with the greatest widtli R little below half tlie lieiglit of tlie wliorls. The 
involution is considerable; more than the hali though iiot quite *!a of the 
inner whorls are covered hy tlie outer. 

In young specimens tlic uiiit)ilic.us is rather narrow and iiot very deep. 
The sculpturiiig consids of closely Iilnc.ed rather s1iai.p ribs. wi t l i  a Tor- 

Tliey are eillier in sliallo\v curves, or sliglilly fnlcifuriri. ward inclination. 

r“ p’ 

i/ 
I .  
\ ,* 

$ I L  . b. 
Fig. IG .  Cadoceras iVanserai n. sp 

a. fignred from II was-rust of an impressiort. body r1iuinl)er compressed and broken; nut size. 
b. construrted cliugruni. 

Near the externd side the rihs are somewhat more hent forward. They 
cross the exteriial side in a broad curve without forming any angle. With 
regard to the first appearance of sculpturing. the inode of hifurcation of the 
ribs (interpolation of tlie secondary ribs froni the outside), and the irregular 
alternation of single and divided ribs, Cadoceras Xunsetati i3 similar to Ca- 
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&mv-u.s Tchefkini d'0rh. sp. PI. 11. fig. 3h shows (much enlarged) the 
sculpture of the innernlost whorls ; single ribs do not appear until later - 
see the second half of the last wliorl on PI. 11. fig. 3a, fig. 2, 1 and letter- 
press fig. 16 a. 

. .- . .. .- - .- ~ 

Occasionally it is to be observed, that a primary rib, issuing from the 
un~lilicus, is replaced nt aimit lialf the heiglrt of tile wirorls by two secoirdnry 
riljs rising from the outside, and ~ ~ ~ s s i i i g  1)eliiircl and before the prinlary rib 
- letterpress fig. I(; a. at the place markccl by the arrow. 

111 larger sizes than those witti il 30 111tii. (Iianieter. t l ip ribs gradually 
become coarser, and 1 1 1 ~  iniervals wider; the ri1)s run alinost straight across 

the flaiiks, with a coilsiderihle forwarti inclinatioii. 
Hesides the iinprcssion of a small specimen, there is a fragnrant of a 

large ii~dividual, whedcled i n  a fragment of gray, very finely-grained, niid 
saiidy linrtl marl (~)ilrtly irnlwession) wliicli on ac.coiiiit of this sirnirltaneous 
owurrence most LIP regarded as :in old spec:inien belonging to tlie young 
fornis just descri1)cd. 1 1 1  its sciillituring, this spwirnen agrees perfectly with 
tliat tlesc.rilted 1)y Newton - 1. c. PI. XXXIX. fig. 10 -. as Amnt. ( C U ~ O -  
rems) iwrlioloris h i d . ,  '*flntt~!ncd vni*ietY". I h t h  specimens shorn that 
(.'utdoc.errts L Y w w t t i  1 1 .  SI). ib  siit),jt.c.t i i r  old age, to the same broadening of 

tlie \vI ior l~  as iiiost 0 1  t i i t .  (h(1itrer;is (Esception: (,h,d. yaldrinum, patnucur). 
The iiinl~ilic.al niargiii i i i  tliis size i s  I)roil(l aid obt.usely rounded. On the: 
wull ( t f  the ~ imldic*us ,  the priniary rilbs still go rather close to the unibilical 
st!ai~i : on tile flank.-; tlic r i h  ai*c iiii)s[ly l)ifuix.ntetl; single rihs or trifurcate 
iihs art' of les-; f i . t y i i f ! i l i  n c ~ w ~ e i ~ r e .  011 tlrc unil)iliml margin, the ribs are 
rcitlier sllarp I H I  I i i o t  swolleii or c*c):lrsely tul~ercular. 

r .  I I I P  I ( i h ~ - l i i ~ e  c . c t i i l t l  oirly It(- o l w r v i 4  in  young specimens. It is charnc- 
The siphonal lobe is nearly 

* . I  .. ,?- as deep as llre tripartite, first lateral lobe. The second 
.. , . -- ti lateral lolw is sninll and short, scarcely extending so 

far ~ O H . I I  as the inner IJranch of the first lateral lobe. 
Cudorems . ~ u ~ e n i  1 1 .  SI' Tlitw ill.? I wo ~iarron.. short, auxiliary lobes and also 

tii 21 height 4' t lw  wliorl a littlc tlenticle near the umbilical seam. The ends 
of 5 mnl. 2 X ( *~~ I~w~J .  of tlic two Iatercd lohes and of the auxiliary lobes lie 
i n  a line inclining slightly townids the iimhilicus. The external saddle is 
high, h l . ( d  alld ohliijuc:ly ! r . i p i ' t i t c * .  ..;addle is unsymme- 

tvriseil L! naiwtiv I ;~ l t~n l  a i i t l  airxiliary saddles. 

Fig. 17. 

I . o l ~ c ~ . l i n c *  of  PI. 11, fig. 1. 

Tlic firs1 lateral 
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trically bipartite, and its larger inner portion is again bipartite. The narrow, 
second lateral saddle is symmetrically bipartite, as well a s  the small, first 
auxiliary saddle. 

The lobe line is slightly asymmetrical. 

Among the ammonites, whioh Newton described from Franz Josef 
Land, Asam. (Macrocephalites) wrtwphalus Schloth. (1. o. PI. XXXIX. 

fig. I) may first of all be identified with Cadocerccs hbmeni. Newton calls 
this specimen (the f i s t  ammonite known from Franz Josef Land) “The true 
A # t W  macrocephalus”. Newton says further in his description: “In 
these specimens the ribs pass outward from the small umbilicus and after 
bifurcating run over the back without any forward flexure”. Newton’s figures 
contradict these words. In Newton’s fig. 1 the ribs in tlie first half of the 
last preserved whorl are distinctly curved, as in the figures of our Cadoceras 
Nanseni. When the ribs i n  the second half of the last whorl of Newton’s 
fig. 1. appear to be straight and arranged radially, this - as is clearly visible 
in the above-mentioned figure - is due to the fact that the anterior half of 
the whorl is not intact, but is obliquely compressed. I exanlined numerous 
specimens of all sizes of the typical Macroceylralites onacrmphalus 
Schloth. sp. (principally from Franconia); and none of them agrees with 
Newton’s A m .  ~ o c e p h a l w .  The umbilicus in Macrocephalites ~ 2 o p o -  

cspJoaZue Schloth sp. is always narrower, the involution greater than in 
Amm. maorocephdas Newton-Cadoceow N w e n i  n. SQ. Furthermore, the 
ribs in MacrocepkaEiteS macrocephalus Schloth. sp. are always finer and 
closer together in young forms, always with a forward flexure in the middle, 
and externally always less distinctly inclined forward than in Awm. mucro- 
cephalus Newton-Cadoceras Nanseni. It  never happens in Macrocephalih 
ntcwrww Schloth. sp. that besides the bifurcate and trifurcate ribs, which 
always fork after the type mentioned under hZmroccpLaEites %p. (cf. p. a), 
such a number of single ribs are interpolated 8s in Amm. w o c e p h d w  
Newton (in Newton’s fig. I, five single ribs in the first half of the last whorl). 
Single Fibs, extending down to the umbilicus, are of the rarest occumnce in 
the true Ma~rocephcsliles mamocepha2ecs Schloth. sp. I could only prove their 
existence in very few young specimens. Newton’s reference to &~IUZWW~S 

12 
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ntacrocephalum Nikitin is incorrect; the umbilicus there is much narrower, 
the ribs have a more radial direction, and single ribs seeni to be altogether 
absent (1. c. fig. 44 b). 

If Newton’s figures do not agree with Macrocephulites onacrocephalus. 
Schloth. sp., they agree perfectly in forni and sculpture with Cadoceras Nan- 
seni n. sp. here described. This is especially llie cilsc wit11 regard to New- 
tori’s fig. I ;  but F’l. XXXIX. fig. 2 in Newton, might also be identified, from 
the sculpturing, with our species. The unibilicus i n  fig. 2 is most probably in- 
correctly drawn, as also the centre of the umbilicus in fig. 1 (1. c. P1. XXXIX. 
fig. 3 with more inflated whorls, Newton only refers, with reservations, to 
Amin. macrocephalus. From the sculpture and the width of the umbilicus, 
neither can this speuinien he referred to Macrocephalites macrocephalus 
Saliloth. sp. It is a Cudoceras bearing a strong resemblance in its sculptur- 
ing to Cadocerccs Nunscni n. sp., but wlrich, 011 account of the thicker 
wliorls should rather be regarded ns separate [ C a d o w a s  sp. indet. PI. 11. 
fig. 81.) 

Aonm. (Cadoceras) Tchefkini (d’Orb.) E. T. Newton e. p. - 1. c. PI. 
XXXIX. fig. 6 - cannot Iw referred to Cudoceras Tchefkini d’0rh.  SI)., on 
account of tlic wider iimhilicri~, the lower whorls, and the less pronoonced 
involution, h u t  must he ossoc-intcd with Cudoceras Nanseni n. sp. 

The facl tliat thc full-grown stage ol Cndocerccs Nanseni, which Newton 
deterniiiied as A m i t .  (Cadocerus) ntocliolclris Luid. - 1. c. PI. XXXIX. fig. IO, 
differs from those species of Cadoceras niodioluris Luid. of English Authors, 
was expressed hy Newton in the words “flallened variety”, “more com- 
pressed”, etc. 

Reonarks. Judging from 
the young whor1s, Cdocems 

its form and sculpturing, and the lobe-line of 
Xume~?~i n. sp. is very closely allied to Cado- 

cercis Tchef72it~i d’01-1). 51). As regards llie yourrg whorls, the new species dif- 
fers from Cadocerus Tchefkini: (1st) i n  the greater width of the umbilicus - 
compare letter-press fig. 16 a and P1. 11. fig. 7 - ; (2nd) in the somewhat 

1 S. Nikitin, ‘Di-r Jur:i der LTingcgentl von Elatinn’. Lfg. 2. P1. VIII. fig. 44. 
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broader external side of the whorls, - compare the diagrams of letter-press 
figs. 14 and 16 b -; (3rd) in the less distinct sickle shape of the ribs, or its 
total absence; (4th) in the less marked forward flexure of the ribs near the 
external side; (5th) in the lobe-line. The second lateral saddle and the aux- 
iliary saddles are scarcely narrowed a t  all in  Cudomas  Kunaeni. The full- 
grown specimens of Cudoceras Ranseni differ from those of Cadoceras 
Tchefrcini principally, in  that in the former species the sculpturing continues 
distinct for a considerably longer time than in C. Tchefkini, and also in the 
usually flatter form of Cudoceras Numeni n. sp. 

The young wliorls of Cndoceras Il’anseni differ from C. sublave Sow. 
sp. in being less involute, with lower, exteriially broader whorls, with finer 
and closer, less distirictly falciform ribs. 

As conipared with the young whorls of Cadowras wodiolare d’0rb. sp., 
those of Cudoceras Xunseni are lower and considerably more slender, with 
considerably closer and finer ribs, and D wider urnlilicus. 

The sculpture of the young whorls of Cadocerus hknseni n. sp. resembles 
somewhat that of Cudoceras Elatnzce Nikitin’. The young whorls of 
both species, however, differ widely in this particular, the young whorls 
of Cudomas Elutnza? Nik. increase considerably in hreadth at a very 

early stage, when their diameter measures 110 more than about 25 mm.2 
Moreover, the lohe-line in  Cadocerccs Elutwm is quile different Iron] that in 
Cudocerm Nameni. The saddles me all coiisideral)ly lower, the second 
lateral lobe in Cudowras Elahram Nik. is remarknhly small, and the next 
mddle very broad and low. Full-grown speciniens of h t h  species cannot be 

mistaken for one anotlier. 

The specimens of Cudocmas Nmseni n. sp. now hefore me are for the 
niost part embedded in clay-sandstone, partly in less sandy, marly rook. Tlic 

’ S. Nikitin, ‘Der 3unt der Umgegend von Eldma’. I . f g  2. p. 14. From 11 large sperinlen 
o f  Cudomras EZatmce Nikitin. from Eltitmu. I preparcd tlir inrwr whorls, so that I WIS 

enu1,lecl to esaminr thc Russiciii species ut stages of growth corresponding to tilt: figs. 
2 and 3 on PI. 11. 
S. Nikitin. 1. r. fig 2: PI. VI11 (X). fig. 47. $ 
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pieces were found in loose blocks, most of them on July 16u1, north of 
Elmwood, a t  a height of 500-650 feet, and also on July IrUh, at Windy 
Gully a t  400 feet, and on July loth, on the talus a t  100 feet above the 
sea. The pieces of Cadoceras Nanseni described under various names by 
Newton, come from Elmwood, on Gape Flora, and might be from a height 
of 500-550 ft. One of the individuals, Newton’s Amm. ma- - 
1. c. PI. XXXIX. fig. 1. -, was stated in 1896 to be from ‘‘&eous shale”. 

Cadocerm sp. ex. aff. Cad. Nanseni (n. sp). 
PI. 11. fig. 4 a, b, c, Letter-press fig. 18. 

The specimen represented in fig. 4 of PI. I1 - chambered cast, with half 
a whorl of body-chamber - agrees in the character of the sculpture with 
Cadocerus 2l’anse~ii n. sp. It differs from the preceding species in the some- 

what greater widlh of umbilicus, in the less pronounced 
JTjkfil,+tndf involution (little more than half of each whorl is con- 

cealed by tlie succeeding one), and moreover, in the Borne- 

Fig. 18. what asyninietrical lobe-line. The saddles are a little 
Caduceras sp. ex riff. 
Cad. Xanserti (n Sp.1 less slender than in Cadocerm NameNi n. sp., and 

here tlie second aiixili~ry lobe lies closer to the umbilical Lobe-line of PI. 11 fig. 
4, at 11 hcight of the 
ahorl of 7 tllm, 2X seam, while i n  Cadoceras Nameni n. sp. there still 

rnlurged 
follows a slight in-curving of the lobe-line after the 

second auxiliai-v lobe, before the seain. (Cod. letter-press fig. I8 with p. 88. 
letter-press fig. 17.) The lobes of the inner side can be seen very distinctly. 
The antisiphonal lobe is long and narrow, ending in a single point. 

I have not before rile sufficiently large and well-preserved materials of 
Cadoceras Nunseni to enable me to determine the limits up to which the 
young forms of this species may vary. For this reason - and because the 
full-grown stage of the forni in question is not known - I must leave it 
undecided whether this form represents a new species, or whether it is only 
an individual variation of C‘adoceras Nanseni. As, however, differ- 
ences, though only slight ones, may t)e detccttd, 1 consider this specimen sep- 
rately. 

, 4 



NO. a.] DESCRIPTION OF THE N3SSII.S. 93 

Cadocwaa sp. ex. aff. Cad. Nanseni (n. sp.) was found together with 
Leda cf. nuda Keys. sp. in a loose block of reddish-brown, somewhat coarse- 
grained clay sandstone, July lSth, near the margin of the glacier northwest 
of Elmwood. 

2. GROUP OF CADOCERAS MODIOLARE D’ORB. Sp. AND E L A T Y P  NIE. 
- 

Cadoceras Frearsi (#Orb. sp.) Nik. 
PI. 11. fig. 10. 

Letter-press fig. 19. 

1845 (1844). tl~~mmotzites Frearsi d’0rbigny ; Murchison, Verneuil et Keyser- 
ling, ‘Geologie de la Russie’, Vol. 11. Pdhntologie 

%phtanoceras Elatma S. Nikitin, ‘Der Jura der Umgegend von 
Elatma’. Lfg. I. Now.  Mem. de la Soc. des Natural. 
de Moscou. Vol. XIV. p. 34 e. p. PI. XI. fig. 22 a, b 
(not 20, 21, 93). 

Cdoceras Frearsi S. Nikitin, ‘Der Jura der Umgegendgon Elatma’. 
Lfg. 2. Nouv. MCm, de la Soc. des Natural. de Moscou. 
Vol. XV. p. 15. Letter-press fig. 3. 

We have before ns the fragments of two whorls, of a young specimen. 
The figured fragment of a whorl is RS broad 8s high. “be cross sec- 

tion of the whorl is a short, broad oval, diminishing rapidly towards the up- 
per end of the line of symmetry. The greatest thickness lies 
closw to the umbiiicus than to the outside. The arched 
flanks converge rather rapidly towards the outside, which is 

The whorl is ornamented with coarse ribs, which exhi- 
I1 bit a forward flexure, and are only slightly curved. Bifiir- 

p. 44-4. PI. XXXVII. figs. I, 2. 
1881. 

1885. 

~ lf$p-%d -- -- 

Fig. is. obtusely rounded. 
Cadoaras Prearsi 

(dOrb sp)  Nik. 
Lobe-1ine Of 

fig. 10 8. 2 x 
cnlaged. 

The lobe-line is somewhat asymmetrical, so that the form of the auxil- 
iary lobes on both sides of the whorl is not quite identical. The course of 

the lobe-line agrees perfectly with that of a young specimen, now before me, 
of CacEocerm Frearsi ($Orb. sp.) Nik. from Elatnm. IA a size like that 

cating ribs and single ribs alternate almost regularly. 
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Close to the seam of tlie 

-. . -- 94 

of the figured piece, the saddles are still low. 
unibilicus, two small auxiliary lobes occur l. 

The correspondiitg fragment of the enclosed whorl is broad, low, and also 
already somewhat coarsely ribbed. The fragment of Cczdocems flrenrsi (d’Orb. 
sp.) Nik. - cast of pyrites altered to Iwown iron-stone - was found loose, 
without any adhering rock, on July 12111, 1896, near the mnrgiii of the 
glacier, northwest of Elmuood. 

Ren tark .  With rcgnrtl to the juvertile forms ol Cndoceras Frearsi (and 
in contrac!i~tiiiction to Cadoccras EEutsm) Nikitin ( l L S 8 5 ,  1. c. p. l(i), states that 
“111~ ribs are more curved, and in the sniall volittions even somewhal falci- 
form”. 1 1 1  tltc specimen hefore me, the sicklr forin is as little perceptible as 
i i i  tlte young ymimen  (fir31 tlctcrniiticd as Cuclocercls Elntrtm), which Nikitin 
figured lB1, 1. c. 1’1. XI. fig. 22: or ill a q~ecii i~cii  of Cadoceras Frearsi 
hefore me, froiii tlie Russian Jura of Elatriia (Muiiich Museum). 

Cadoceras sp. indet. 
PI. 11. fig. 8. 

18!)7. htwcoi i i lcs  (;llr~ci,ocr~,licrlitPs) macrocqihalm Scltloth. oar. E. T. Ncw- 
ton; 1:. T. Nt’\\hl ntitl d. J. 11. Teall, 1. c. Quart. Journ. 
&ol. h c .  LuIidull. vu\. 53, 1). 408. PI. XXXIX. fig. 3. 

r ,  1 tic i n i p 4 o i t  givcri i n  fig. S of 1’1. I1 belongs to the widely umbili- 
cated juveiiile form of a C ~ ~ ( J C W ~ S  witlt thick whorls. The rapid increase 
iii I11icl;rics~ of the \vhor.I~ pints towards an  affiiiity to the group of Cado- 
cera8 iiiodiolare tf’Ori). nnd Cncloce~as Elattticu Nik., but even this cannot be 
psi  tivelp a yserted. 

f or111 of 

I”roni f!ic ttiickne5s of the whorls, the width of the umbilicus, and the 
t I 1c WIt I [It ut.ing, s e w  t on ’h -3 lH,lll ( ~ f u c r o ~ p h a z i t e s )  macrowphuzus 
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Schloth. var. is almost certainly identical with the form in question. Un- 
fortunately, Newton states nolhing with regard to the lobe-line of his specimen, 
so that his data do not permit of a determination of tlie form There is 110 

doubt whatever, that the piece figured by Newton beloiigs as little to Mucro- 
cephalites (or is as little allied to Macrowphalites macrocephalus Schloth. 
sp.) as do the specimens figured by him, 1. c .  PI. XXXIX. figs. 1 6. 2. The 
width of the oml~ilicus, the involution and sculpture, speak against Macro- 
cephali tes and for Cndoceras. 

The form before nie - in grey clay sandstone, weathcrctl a 1)rown 
red, - was found at Cape Flora, at a Iiciglit of 500-5.50 k o l ,  110r111 c , f  

Elmwood, Newton's specimeii is also dciled to L c  f m i i  Elrii\f ood. 

Among 11w impressions and smaller fragnienls of (hlocern tes, ollier forms 

Their condilion, h v -  than tliose recoi-(led hew niay possiLly Itc represcntetl. 
ever, is too iniperfecl for cerlain itlentific* d 1' Ion. 

In a smaller fragment from light phosphoritic clay, found iicnr tlic mar- 
gin of Ihe glacier, northwest of Elmwood, on July l2111? ISO(i, I was strr~ck 

Ly llic small elevntioii of the principnl satltlles, which call to i i i i n t l  Cndocsras 
Elatiizce Nik. I ani iiol, Iiowver, able to tlelerniine wliellicr Ctrdocei-as 
Elatlatnm is really represcntetl in tlie collection hcforc me. 

Two cnsts of umbilici (witti SerpztZu Jlaccida Goldf. iii liglil, 1iliosplioi-ilii~. 
clay, July 12th, 1896) Itelong to a species of Ca.docerm which, with an um- 
bilicus slill 18 mni. in width, shows closely disposed ribs 01) tlie um- 
bilicnl wall, extending to tlic umbilical seam. The width of the umbilicus is 
eq11a1 to an  angle of from A ' , O  to 500. It cannot IN.? tleterniinctl with certainty 

lo which species these pieces belong; it is possil)le they helong to Cndoceras 
rV(rtiscili 11. sp.. p i h p s  also to il sl)ccic.i iillictl Io C'nrIoccrtt.~ Z l h i f i i t m  S i k .  
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OUEMTPTOCERIC8, (nyrtt) WI.' 
GROUP OF QUENSTEDTOCERAS YOLOGI-RYBINSIUANUY NIK. 

The genus Quenstedtoceras in the material before me is represented by 
a single specimen only. T o  judge from its sculpture, it belongs to the group 
Quedtooercas Bddogle-Rybin&ia;rircm so widely spread in the Upper Callo- 
vian of Russia, and it may be identified with a species likewise described 
from the Russian Jura, viz.: 

Quenatedbcerm twtumnua Sink. 
(Nan mrtumrtum Leck. Lah., dc.) 

PI. 11. fig. 9. Letter-press figs. 520, 21. 
1888. Quenstedtocerccs vdumnum. I. Sintzow, Carte geol. gbner. de la 

Russie. F. 92. Saratow - Pensa. MCm. du Com. gbol. 
St. Petersbourg. Vol. VII. No. 1, p. 109. PI. I. fig. 5. 

The young form figured is flat, discoid, involute, and with a rather 
narrow umbilicus. The section of the whorls is oval, higher 
than it is broad, diminishing towards the outside. The  
greatest thickness is at about half the height of the whorls. 

6$ 
Fig. m, 

oue-as The ventrnl area is not sharp, but bluntly rounded. At a 
uertumnum Sink. 

Section of the diameter of 19 mm. the specimen shows the following propor- 
whorl of P1. 11. 
Fig. 9. Sire. tions of dimensions : 

Diameter . . . . . . . . 19 mm. 1 
Width of the umbilicus . . . 6 ,, 0.32 

8 mm. 0.42 
7 n 0.34 

Height 1 of the last whorl . 
Width 

The moderately convex whorls are thickly covered with rather coarse 

ribs. In the lower half of the whorls, the ribs are shsrper, towards the out- 
side, they become more rounded. They have a slightly falciform curve. 

In the last third of the present whorl, dichotomous ribs alternate with single 
ribs; on the preceding part of the whorl, there are more dichotomous ribs. 
They run across the ventral area in curves, with the convexity towards 
the front. The intervals between the ribs are rzot filled up on the external 
surface, so that no keel-formation takes place. 

1 Hyatt first wrote Qusnrtalioearcrs (Proceed. Boston Soc. Nat. Hist. XVIII. p tB1); 
thie is evidently a printer's mistake. The correct spelling of the name is Qumsde&~- 
cftas and not Qumstcdticeras, as used by most authors. 
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A small fragment of the next succeeding whorl (PI. 11. fig. 9 a) shows 
of widely-separated, coarse ribs, running over the obtusely rounded ventral 
remains area in a broad curve. 

The lobe-line shows tlie slender, high saddles, and 
principal lobes characteristic ol young Quenstedtocerntes, 

Fig. 21. approximates the Marice than the Lainberti form. The 
exceedingly deep external lobe is worthy of attention. 

fig. The two small auxiliary Iobcs, togelher with the small 
whorl of 7.5 mm. second lateral lobe, form almost a kind of susDensive 
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@,f$?q __..__ i , and in its slender second lateral saddle, i t  m x e  closely 

&uen&dtoceras uer- 
tumnum Sintz. 

Lobe-1ine of 
9. at a height of the 

$2 X enlarged. lobe. 
The present specimen is embedded i n  rusty brown weatlicred clay. It was 

found near the margin of the glacier, NW. of Elmwood, 100-200 it. above the 
sea, on July l2th, 1896. 

The form here described agrees well in  the shape of i]le 

whorls, in the sculpturing, and in the outward form, with Quen&&owrm 

wrtumnwm, described by Sintzow. It is somewhat more iiivoliite than 
the ahove-mentioned form, but it cannot on this account be separated as a 
new species. Quenstedtoceras vertuncnum Siiilzow is not identical with 
Quenstedfoceras vertuncnum (Bean ms.) Leckenby sp.’ Sintzow mentions 
indeed that Leckenby’s species differs in its considerably coarser ribs, and a 
further difference exists in the more angular section in Queitstedtoceras 

duntnunz Leck. sp. Leckenby’a vertumzuna is probably only R niodification 
of a Quemtedtoceras Marice d’Orb. sp. with a wider umbilicus, leading on to 
the still wider-ribbed Quenstedtoceras uertunznum LahS2 and Damon $. Niki- 
tin 4 classes the latter forms and &uenstedtoceras carindun& Sintzow (not 

Amm. carinatus EichwaldU) together as Quenstedtoceras Damoni Nik. 

&marks: 

1 J. Leekenby, Quart. Journ. Geol. 
Soc. London, I%!), p. 21. 

2 J. Lohusen, ‘Die Fauna der Jrrrassischen Ilildungcn des Rju.wisclien Gouverncments’. 
MBm. du Com. g6ol. St. Petersbourg, v01. 1. No. I. p. 46, PI. IV. fig. 9 (not 6 = Murice 
#Orb. sp.). 

3 R. Damon. ‘A Supplement to the Geology of Weymouth’, etc., London, 1880. PI. 1. 
figs. 3, 3 a. 

4 S. Nikitin, ‘Rapports entre les C6pliolopodes jurassiques russes et les originnux corre- 
spondanta dons les collections d’Europe occidentole’. Bull. de In SOC. Belg. de Gi!ol. 

‘On tlic: Kellaway Rock of the Yorkshire Coast‘. 
PI. I. fig. 8. 

etc., vol. III. 1889, p. 35. 
6 I. Sintzow, 1. c p. 109. P1. I. fig. 4. 
8 E. d’Eichwald, ‘Lethea Rossirn’. p 1073. PI. e%, fig. 8. 

13 
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As Aminmiles vertuntnus Leckenby is synonymous with Quemtedtoceras 
Marict? d’0rb. sp., the form described by Sintzow. and the one here 
described from Frmz  Josef Land may hoth be designated a s  & u e n s t e d t ~ a s  
vertumnum Sintzow. 

Sintzow states in his work (written i n  Russian) that his Qzmaskdtoceras 
vertuwcnum resembles the early stages of Qicenstedtocwas Mologce Nikitin 
I can only judge of the early stage of the latter species from a figure given 
by Nikitin2. According to this figure, the whorls in Quenstedtoceras Mologe 
Nik. are thicker and more evolute, nnit the ribs more curved than in Quen- 
stedtowras vertuwrnum Sintzow. A further difference may he noticed from 
Nikitin’s descr$inn $. According to i t ,  Quenstedtoceras Mologce has a 
dichotomous second lateral lobe (in Nikitin’s drawing of the lobes of a larger 
specimen, the second lateral lobe is tricliotomous 4, the second lateral lobe 
in  Qtwnstodtocems vertiirnnuin Sintzow being also trichotomous). Quenstedto- 
ceras vertumnzcm Sintzow and Mologce Nik. agree in having no keel- 
formation, even in the very earliest stages known. 

Judging from its greater involution, Quonstedtoceras vdumnum Sintzow 
i s  nlso allied to Quenstedtoceras Rybinskianzcm Nik. In this respect, special 
prominence shnidtl he given to the form F, described hy Lahusen as Ccwdio- 
Germs Rybinskianwn. To judge from Laliusen’s figures, however, Qwnstedto- 
mas Rybinskian?cm N k .  differs in its greater thickness, in the absence of 
single ribs, and in the keel-formation i n  a size corresponding to that of our 
specimen, i. e. the filling up of the interspnces between the ribs in the median 
line of the ventral areas. 

1 S. Nikitin (Notes sur Ips d6pbts jiirnssiqies des environs de Sysran et de Saratov. 
Extract from BiII1. du Com. g6ol. St. Petersboiirg, vol. VII. p. El) confirms this remark 
of Sintzon’s h i t  srcrns to regard Quenstedtoctwas uertumnum Sintrow and Leckenby 
as identicnl, on whic*li point 1 rnnnot agree with him. 

2 S. Nikitin, Allgcmeine Geologisehc Knrtc: von Russlnnd. BIatt 56 (Jaroslawl, etc.) 
Mcm. dii Corn. g6ol. St. Petersl)ourg, vol. 1. No. 2, 1894; p. 59. PI. I. fig. 3. The 
yoring form lirrr figwed does not agree in its ri11I)ing with the inner whorl of the 
picce figured by Nikitin, 1891 (Rybinsk. etc.), PI. 1. figs. 11, 12. 
S. Nikitin, 1881. Ryl)insk. elc. p. 5t. 

.I. Lnhusen, 1. c. P1. N. figs. 13-16, especially 13, 14. 
W. Weisscrmel (Reitrag ziir Iienntniss tier Gnttung Quenstedtieeras. Zaitschr. d. 
l h i t s r l i .  Grol. Grs. 1895, 1). 227) l i c w  i isrs  tfir very apt term ‘Kielstreifen”. 

4 S. Nikitin, IMl. Ryl~insk. rtc. PI. 1. fig. 10. 
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I wish to point out that the form from the Russian Jura, which d’orbigny 
at first1 determined as Amm. Leachi subsequently as Amin. Haria?. is 
allied to our Quenstedtoceras vertumnum, but differs from it in its finer 
sculpturing, - without single ribs, - and in its lower saddles (provided 
d’orbigny’s drawing is correct). Nikitin3 refers the form in question to the 

synonyms of Qzcenstedtoceras Lamberti Sow. sp. It is probable that both 
d’orbigny’s and Nikitin’s determinations are wrong, aiid that this Asewe. Leachi 
d’0rb. non Sow. = Ancm. Marice d’0rb. e. p. = Quemtcdtowrw Lamhrti 
(Sow.) Nik. e. p., belongs to the group of Quenstedtowrus Nologae-Ryb- 
imkianum. 

Quensledtoceras wrtunenum Sintzow and Nologa: Nik. tire the Quenstedto- 
ceras in which oiie of the generic characters - tlie lorriiatioii of the keel- 
line - is quite suppressed, or perhaps only iiearly so, i. e. with the exceptioti 
of the whorls of still younger stages than those hitherlo studied. These 
lornis have coiisequeiitly still more reseni1)luiice to tlie Cadocerutes thaii all 
other species of Quenstedloccras, wliich i n  adult stages also become broad and 
depressed. 

In the material collected by Professor Naiiseri in tlie neighbourliood of 

Cnpe Flora, the following fornis of Ammonites may he recognized after the 
above investigations : 

Macrmphalites Kadtlitzi 11. sp. 

Cndoceras Tchefkini d’Orb. sp. 
n sp. 

77 Xatzseni ti. sp. 
sp. ex. aff. Nanseni (ti .  sp.) 

Frectvsi (d’Orb. sp.) Nik. 
sp. (?Elatmcr! Nik.) 

,, sp. indet. 

&uet&edtoceras uertumturti Sintz. 

’ Murchison, Verneuil et Keyscrling, ‘Ghlogie de lu Russie’ 1‘01. 11. Pali.oiitologic.. p. 
438. P1. n x v .  fig. 7-9. 
‘Pakontologie franvise’ Tcrr. jur. I, PI. 170. fig. 7--9.  

* S. Nikitin, Wl. Rybinsk etc. p. 46. 

. 
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BEL EMNOID EA. 
BELEMNITES LISTER. 

Only some of the numerous Belemnite fragments from various rocks can 
be approximately determined. 

The best preserved fragments belong to a species of the group UExplanati” 
(a. P a w l o ~ ) . ~  Judging from its form, this species conibines to a certain 
extent the cl~arocleristics of two species of ttic Russian (and Central European) 

Jura, viz. Belemnites siibextensus Kik. and Belemnites Panderi d’0rb. These 
characters will he taken account of i n  the following description. 

Belemnih in. f. subextensus Nik. - Panderi dOvb.  
PI. I. figs. 18-21 b. 

1897. Belemnites I’underi E. T. Newton; E. T. Newton and J. J. 1-1. Teal!, 
I .  c. Quart. Journ. Grol. Soc. London, vd, 53, p. 498. 
PI. XXXJX. figs. 21-14. 

[e€. 1881.. Behttttitm sz~lrextenszts S. Nikitin, ‘Die Cephalopoden der Jura- 
bildungen des Gouveniements Kostroma’. Vertiandl. d. 
k. Mineralog. Ges. ZII St. Petersburg, vol. XX. p. 61. 
1’1. VI. fig. 28. 

1845 (44). BeZcat,ziles Pmderiunirs A. d’Orbigny ; Murchison, Verneuil et 

Keyscrliog, ‘Glologie de la Hussie’. Vol. 11. Palhontologk, 

The guard is rather short., nntl c*ori~l)aratively slender (figs. 18 a and 19 
are so put together from o thw pieces, that the apex of the guard and the 
hegiiiiriiig of the alveole are tit n correct distance from one another). The 
nlveole ocriipies scnrcely half the fenght of the rostrum. The rostrum ends 
i i i  a short, soniedmt oljtust?, eccentrically situated point (figs. 20 b, 21 b). On 
the somewhnt flattened ventral side, a short, rather narrow groove, becoming 
rapidly broader uiid flatter anteriorly, issues from the apex. The flanks of 
the rostruiii - t)ehind the alveolar part - are flattened hy very shal- 
low, broad, imperfectly preserved grooves (figs. 20 b, d). The section of 

the guard varies. T h h i n c l  the alveolar pnrt, the dorm-ventral axis is 

p, 423. rli. 30.1 

1 A. Pawlow et G .  W. Lamplugh, ‘Argiles dcSpecton rt leurs Bpuivaleote’. Bull. de la 
SQC. Inipkr. des Naturcrl dc Moscou. 1tEJl. Stp copy, p. 91. 
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considerably greater than the width of the guard. The section here varies 
from a rounded quadrilateral to a rounded trapezoid (in figs. 20c, d, 21b, 
special attention is to be paid to the inner rings of growth in fig. 2Oc). In  
the alveolar part the seclioii becomes more and more circular (fig. 1%); the 
dorso-ventral axis here is a t  first only very small, afterwards scarcely greater 
than the thickness of the guard, the flanks, moreover, here being no longer 
flattened. 

The beginning of the alveole, and the apical line are very eccentric in 

position, and very near the ventral side. The distance of the apical line 
froni the ventral side of the rostrum varies in the different specimens (figs. 
18 a, 19, 20 c) from one fourth up to one third of the dorso-ventral axis. 

A fragment of a small rostruni (with eccentric radiation), from bi.ownisli 

clay, probably also belongs to the above-nientioned species. It sliows the 
phragmacone in a good state of preservation, and even remains of the crushed 
pro-ostracum (?) are visible. 

The figured pieces correspond in size with the greater number of the 
specimens; larger ones are rare. 

Bekmnites m. f. subexlensus Nik. - Punderi d’0rb. was found loose 
on July 12tt1, 1896, near the margin of the glacier NW. of Elmwood in 
numerous pieces weathered out of the rock. One fragment lies eriibedded in 
grey, brownish-weathered clay (like Cadoceras Tchefkini d’0rb. sp. and Qum- 

stedtocerua verturnnunt Sintz.). 
Some specimens are in clay-sandstone (No. 7) found July 16th, 1896, 

above Eliiiwood 550 ft. 
Newton records our species from Elmwood and from the “western end 

of Cape Flora”. 
There is no doubt that the species here described agrees 

with the Belemniles Panderi which Newton described from Cape Flora. 

Newton bases his determination on a comparison with heleninites from the 
Russian Jura, which Professor Pawlow had determined a s  Bel. Punderi. 
Professor Pawlow, to whom I had the opportunity of showing my materials, 
told me that they might well be determined as B. Punderi d’Orb., the more 
so as Russian geologists include under this name several species which are 
to be separated. On comparing the present species, however, with the 063- 

inal description and the figures which d’0rbigny has given of his BeZarrnitcS 

R m r b .  
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Panderianus, we find, besides much that corresponds, some important differ- 
ences. The section of the rostrum agrees with Belemnites Punderi d’0rb. 
in the post-alveolar part, the shortness of the ventral groove, the some- 
what drawn-out apex, and the great eccentricity of the apical line in some 
of the pieces (fig. 19). The ioconsiderahle width of the ventral groove, and 
still more the transverse section in the alveolar region of the rostrum are 
points ngaiust the nlliaiice with Bekmnitcs Rtndcri. In Belemnites Panderi 
this transverse section always remains disliiictly laterally compressed, while 
in our piece, it is almost an exact circle. 

The characteristics which separate our species from Bdemnih Punderi 
d’Orb. conseqrieritly bring it nearer to Belemnitm subextensus Nik. 

In common with this species - not very thoroughly described by Nikitiri 
- our own has the circular section in the alveolar region, the slender 
form and the narrow ventral groove (Nikitin, 1. c. PI. VI. fig. %a). 

According to the single specimen wtiich Nikitin has figured of Bekwpna- 
teS subextensus, the transverse section of the guard in the post-alveolar part 
is more rounded in this species than in most of the pieces of the form in 
question. Moreover, the apex of the guard in this species is not at all drawn 
out, and besides, the ventral groove Nikitin’s fig. 28 1.) shows numerous longitu- 
dinal furrows near the apex, which do not occur in our species, or possibly 
ore only not preserved. 

It is sufficiently clear from tlie reasons stated above, that our Belemnite 
species from Cape Flora cannot be identified - as has been done by New- 
ton - with Belemnites Panderi d’0rh. From R morphological point of 
view our form rather stands hetween Belentnib Punderi d’0rb. and B. 
subdensus Nik. as far a s  we can judge about the latter species. Suffic- 
iently rich nnd well preserved material of hoth our species and B. mdxdmgw 
Nik. might possildy prove the necessity of an identification of the two species. 

Beleinnites sp. indet. I. 
In phosphoritic clay boulders (Sound on July 14th, 1896, Windy Gully 

ca. 400 ft.), some fragments of phragrnacones of R Belemnite species which 
milst have attained considcra1)le tliniensions are en~bedded. One of these frag- 
ments corresponds to a phragmocone diameter of about 65 mm.: the siphuncle 
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has a thickness of more than 6 mm., and the distance between the septa 
thus becomes 10 mm. or more. These are dimensions which are scarcely 
surpassed by the largest individunls known of Belemnites gigantezcs Shloth.  

E. T. Newton mentions phragmacones of large species in phospliatic no- 
dules from Windy Gully (I. c. p. 501), without being able to contribute any- 
thing towards their determination. 

Belemnites sp. (cf. Beyrichi Opp.) 

PI. I. figs. 22, 23. 

cf. 1856. Belemniles canaliculatus p m * l i s  F. A. Quenstedt. ‘Der Jurn’, p. 
484. PI. 65, figs. 23. 

1857. Belemnites Beyrichi A. Oppel, ‘Die Juraformation’ Q 61, No. 1 .  
1570. Belewaite? Beyrichi F. Riinier, ‘Geologic von Obcrsclilesien.’ p. 2B 

1570. Beletnnites Beyrichi M. Neurnayr, ‘Die Cephdopodenfaona der Ooli the 
von Balin’. Abhandl. d. K. K. Geolog. Rcichsanst. Wien 
Bd. V, H. 2, p. 25.) 

PI. 17, figs. 31, 32. 

There are numerous fragments of guards (without alveoles), for the most 

part badly preserved. They belong to a species of Belemnite with a long 
slender, sliglitly club-shaped guard. It appears from scveral specinlens (e. g. fig. 
TJ) that the guard diminishes somewhat towards the alveolar region. Posle- 
riorly the guard is gradually produced to a long apex. UnforLuntttely Llie 

apex is never preserved intact; in fig. 23, to judge from the course of the 
lines of growth, it is drawn too obtuse. 

The transverse section of the rostrum is circular, or nearly so. The api- 

Grooves are not observable in pieces corresponding to fig. 23. 
A very much weathered fragment was found together with [lie Ligured 

specimens, showing the beginning of a groove, also a central axis and con- 
centric radiation. Judging from the direction of the lines of growth, this 
groove deepens towards the alveolar region. 

If the above-mentioned fragnlents belong to one species - which is very 
probable - this species might best be compared with Belemnites Be&hi 
Opp. of the group of the “Hastati” (Zittel). The pieces generally agree well, 

cal line is central or very slightly eccentric. 
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with the originals of Oppel’ from the Bathonian of WUrttemberg, and with 
several specimens of B. Beyrichi Opp. from Gnaszyn, near Czenstochau in Po- 
land, which are now before me. The state of preservation, however, does not 
suffice for the identification of the pieces from Cape Flora with B. Bey+%& 
nor to class them as decidedly different from that species. 

Among the “Belemnites sp.” which Newton (1. c. p. 502) records from 
“west of Elmwood”, “the third form” (“cylindrical, concentrically radiated, and 
with comparatively acute apex”) most probably belongs to our species. 

Most of the pieces of Bekmniles sp. (cf. Beyrichi Oppel) were found along 
with Pseudomonolis Jacksoni, loose, weathered out of the rock, on August 
2nd, 1896, at a height of about 23-33 ft. above sea-level. The species, more- 
over, lie, together with Pseudmuonotis Jacksoni, embedded in gray, finely- 
grained sandy marl (Ang. 2nd, 1896, 23-33 ft.). Fragments and sections, cor- 
responding to our species, may also be seen, as  also Li?zpla h i  Ptiill. and 
Discina reffexa Sow. sp., in light gray, soft marl occurring together with 
the hard sandy marl NNW. of Elmwood. 

A few loose fragments of Belemnites werc also found together with Be- 
Zetndes sp. (of Reyricki Opp.), showing traces of grooves and somewhat eccen- 
tric radiation, and perhaps allied to BeZemnih canalicdatus Schloth. They 
are pieces which probably belong to tile other fragments noted by Newton 
(1. c. p. W), from “west of Elmwood”. 

Yet another small fragment is worthy of attention, as being that of a 

BeEemnites sp. indet. 2. 
P1. I. fig. 24. 

Found loose; statement of locality, date and Iieight wanting. The piece 
The dorso-ventral axis is shorter than the width 

The beginning of the nlveole is somewhat eccentric, near 
Any determination of the piece appears to be 

shows an elliptical section. 
of the rostrum. 
the‘ ventral side (fig. 24c). 
impossible. 

The figure which agrees best will1 Oppel’s originals of B. 
Quenstedt gives in “Jura” of his B. catcalicidatrc~ yraeilis. 

is the one which 
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3. SUMMARY. 

From the above descriptions, a fauna of at lea4 26 forms may be 
demonstrated in the Jurassic Sedimentary Rocks collected by Professor Nari- 
sen in the Cape Flora district. 

The abutidance of forms contained in the rocks is not, however, exhausted 
by these 26 different species, as there are also numerous fragments of other 
species - as has beeii already frequently mentioned - differing from the 
forms described, for whose approxiniate determination, even, there is no 
sufficient clue. 

It appears from an inspection of the collection of the Jackson-IJarnisworth 
Expedition. described by Newton, that the abundance of Jurassic animal 
fossils at Cape Flora is greater thaii would appear from the material collected 
by Professor Nansen. According to Newton’s account, the entire nnmber of 

the species (of the fauna) of the Jura of Cape Flora, ~n ioun t s  to at least 31. 
In tile following list, the fossils collected by Professor Nwiseii are placed 

opposite t o  those described by Newton. 1 1 1  so far as any criticism of 

Newton’s determinations of the fossils is possible from his descriptions and 
illustrations, i t  will be found in the descriptive part of the present work; its 
results nre apparent from the following table. 

14 
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COMPARATIVE TABLE 
OF THE 

J U R A S S I C  F O S S I L S  AT C A P E  F L O R A .  

(FRANZ JOSEF LAND.) 

Collected by Prof. Fridtjof Xansen 
and described in  the present 

Collected by the Jaclzson-liurmsnwth 
Expedition and described by 

E. T. IVewton in Quart. Journ. Geol. 
SOC. London 1897. Vol. 53.l 

work. 

.. . .. .. . . - . . . .  . ~ 

1 .  Peiitlccrinus sp. ex. aff. bajociensis 27 Goryonia,?) pug. 498. PI. XXXIX Fig. 
(d'Orbj P. de Lor. pug. 51. PI. 1. Fig 1. 

2 Serpula flaccidu Goldf. pug. 53. 
3. Litcgula Beani Phil]. pug 5%. .PI. I. 

Fig. 2 -.5. 
4 Discinn refleza SOW. sp. pag. 58. PI. I. 

Fig 6-9. 
5. Discina sp. pag. 5'3. PI. I. Fig. 10. 
6 Pseudrmio,rotis Jncksoni n. sp. pag. Avkula sp. cf. inaequivalvis pag. 502. 
60 1'1. 1. Fig. 13--1G. PI XL Fig. 4. 

7. Weudomonotis sp. (cf. ornali Quenst.). I 
pag. 62. 

8. P&n Liuo3tromi Tullbg. pag. 63. PI. 
I Fig. 12. 

' 

9. ? Limeu (4'. duplicata Goldf. pag. 6. ' 
PI. 1. Fig 11 

IO. Linru sp. inilrt. pig. 68.1'1. 11. Fig. &, ; 
11. L e d a  cf. ?ids hrys. SI'. pug. 66. 
IS. Macrodoti .%houroi:slii F. Hoiiill. sp . \ 

I 

13. Anzberleyu. "11. pag. 68. I 
: 3. Mucrocephalitas p i l a  Nik. 
i (= .4nini. (Mucroceptialrtc~s'~ Ishmae, in- 
~ floted variety, pag. 501, PI. XL, Fig. 2) 

I 30. Nacroce halites Iskmae Keys. var. 
: wcticu, H. T. Newt. pag. MO. ~ 1 .  XL, 
i Fig. 1.  

14. Nacroce J h d i t e s  h-mttlitri n. sp. pag. = Aniru. (Macroce halites) Ishmae, smooth 
j vuriety, png. dl, PI. XL, Fig. 3. [73] 

1.; Jfuevocep~tuLitcs SI). l iaf i  73 PI. I I  rig. I i ' 
I t ; .  Cnt/ocercis Ilckefkit~i 1 1 ' 0 r I ~ .  SI). pig. Mj. -= 

e. 1' pug. 496, PI. XXXIX, Fig. 5. 

Amm. (Codocerasl modiolans Luil.:! 
p. pag. 497, PI. Xxxu(, Fig. 7 8. 

i h i m  (Cudoceras'i Tctrefkini (?) d'0rb.  
e .  p. pug. 496, PI. XXXIX, Fig., 4. [a] 
Amm. (Cudoceras) modiolaris Luid. e. 

' 152  

2.3. Pecten cf. dem,issus pag. 4W8. 

I 

pug. G 7 .  1'1. I .  F'ig. 17. 

(731 

io. 1'1. I f .  I'ig. 1-2. 

PI 11. Fig. 7. 
Anini. t,Cdoceros! Tchcf liini (?) d'0rb. 

I b l  
R t  Cadoceras 8tenolobnm (Keys) Nik. 

pug. 497, PI. XXXIX, Fig. 9. idj 



11. Fig. 1-3, 5, 6. 

8 

1 
I 
i 

ia 
i 9. 

m. 

Schl. pag. 497, PI XXXIX, Fig. 1, 2. 

Amm. iCndoccras) Tcliefkirii (?! d’ rb. 
e p. png. 496, PI. XXXIX, Fig 6. 

Amm. (Cadoceras’: modioluris Luid.. ut -  
te.ned variety, pag 497, P1 XXXIX. 

(It;BI 

p1 
Fig. 10. 1901 

el. 
B. 

B. 

24. 

93 P1 11. Fig. 10. I 

I Cudmrus sp. (? EZatPnae Mi.) pag. 95. 
Qusnstedtocerus vertumnum Sintz. png. 
96. PI. 11. Fig. 9. 

( 3 2  

Behmites  m. f .  subtdmsus Kik. - =-- 
Pmderi d’0rb pug. 100. P1. I. Fig. : 

I 

13-91. - Belemnites sp. indet 1. png 102. - 

Arnm (Mucrocephalites ) mac*roci~plit~lus, 
Sclil. e.  p. pag. 498, PI. XXXIX, Fig 3 

I 

I ? ? Cosniocc~us (Ktatplerites sp. “allied 
to Amm gn\vrriitnii< , ‘? ? pag. .%%!.I 
Beleninitec I’uiidrri d’0rb. png 496. PI. 

Belemnites 5p. e p. png 311. 

XXXIX. Fig 11-14, I1011 

2.5 Belemnites sp. (cf. Beyridti 0pp.I )Jag. =: Belemnite5 sp. ‘ t h  third form) pug. r%?l. 
103.  PI 1 Fig 22, 23. i 
!Be&ttcnih sp erhaps grotip of Cam-=: ‘? Belemnites sp. pug. .50.2. ~ , t l i e  other 
liculati! pag. ~d’l ! forms t.liere mentioricd I. 

%.Belemnites sp. indet. 2 .pag.  1M. PI. 1. 1 
Fig. %. I 

In the first place, this comparison shows that, judging from Professor 
Nansen’s collection, the Jurassic fauna of the neighbourhood of Cape Flora 
proves to be considerably more abuiidaiit (26 species) than rnigh t be supposed 
from the resuits of the Jnckson-Hariiis~~orth Expedition (14 species). Anlong 
the 26 species collected by Professor lYansen, tliere are l i  wliich. as against 
the results of the Jackson-Harmsworth Expedition, are new, wliile in t.he 
collection described by Kewton, there art‘ 5 species which are wanting in 
Nansen’s collection, Ten of the species recorded in the table could h directly 
identified with sjmies nlready known from other localities: 7 coiild br recog- 
nised as heing allied 10 kiiown species, or similar to them. Of the remaining 
Iorms, 5 are new; the rest may perhaps also be new, but they nre in so 
imperfect a state of presei.vation, that their exact determir~atio~l seems i i1  the 
nieantiine to he impossible. 

In the Jurassic fauna of Cape Flora, the Cephalopods arid the Lamelli- 
branchs occupy an  exceedingly predominant position. 

I t  is especially worthy of note, that as far as can he Judged, the Gdl.{J- 
pods are extremely rare, a fact to which we must give our attention later on. 

- 
Not described. 



I v. 
S T  R A T  I G R A P H  IC R E S U L T S .  

The Jurassic fauna of Cape Flora is distinguished by the prominent part 
which the Aiiinionite genus Cadoceras plays in its composition. One species, 
Cadoceras iVnnwni 11. sp. allied to Cadoceras Tchcfkini (]‘Orb. sp., is 
represented by a partiailarly large number of specimens. ln addition to 
Cadoceras, the two genera Qnenstedtoceras arid Nacromphdites must he 
mentioned as heing strati,ui.apliic:nil~ most important representatives of the 
Ammonites in our fauna. 

The occurrence ot these three genera of Ammonites proves that the 
marine fauna of the Jura of Cape Flora contains representatives of the 

CaU owi an. 
Are other horizons of marine Jura than the Callovian possibly represented 

More recent marine horizom hnce certainlg not been f w w d  at Cape 
Flora, us far as I can judge front the collectim of fossil8 before me. 
The absence of the I,nmelli~)ranoIi genus Aiicella, which is peculiarly charac- 

teristic of the Upper ,Jurassic strntn of northern regions, would be sufficient 
to prove that tlie Osfordinn~ aid all niore recent .Jurassic horizons do not 
occiir as riinrine deposits at Cape Flora. Kol only Aucella, but all other 
forms characteristic. of tlie Iiigher Jura, are absent. 

at Cape Flora? 

The question diether  marine Jura deposits older than the Callovian are 
developed at Cape Flora, dernaridb n cweful discussion, which will follow below. 
._ - -_ - ... .. . 

1 The term CaZlocian is Iiere always used i l l  tlie sense in which the German. French 
and Riissiari authors use it. 1 writ(- Callovian and not “Kellaway”, in order to avoid 
the confusion of our Calloviuii with tlw non-identical “Kellaways Hock“ of English 
authors. 

2 “Oxfordian” ugain in the sense in which tLe German, French and Russian geologkb  
use the term, not equivalent with the, “Oxford Clay” Of English authors. 
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D I S T R I B U T I O N  
OF 

T R E  J U R A S S I C  F O S S I L S  
COLLECTED n Y  

Prof. Nansen at Cape Flora with refereme to the different localities and rocks. 

I ,  Pentacrinics sy ex (if hajoctensis , I '  
I 1  P. de L o r .  . . . . . . .  . -  _. + , . _  . _ _ j _ _ : .  I - .  

I ! j  i , : :  

. I - ! -  + : - - ' -  ! j , .  ; -  j - - i -  . . . . .  Serpula fiaccida Goldf. 
Lingula Beani Phil1 ' . i ' . ' - ' - . '  - -  i i+ + ! -  - I 

, I .  . . .  
I ,  

Discriia reflexa Sow. sp. . I +  
sp indet . i  + . . . . .  - 

Pseudomonotis Jackson4 n sp. ! + 
g 

- 1 -  
- I -  

- sp. (cf: r t r w r t i  Q w n s t . )  ! - ! 
I 1 -  

, / - i -  
. .  j - I - 

. . . . . . . . .  i -- I - 

. I  . . . .  Yeden Ikndstriimi Tullbp. 
? Limea rf. duplicata Goldf. 
f i m a  sp. indet. 
I&a cf. nuda Keys. sp. . . . . .  _ _  I I - 
Macrodon Schouroaski F. Houill sp. - I - 

: I  - ! -  . . . . . . . . . . .  Ambwleua sp. . .  

Cadoceras Tcheflcini #Orb sp. . .  1 . -  f 

. i  : +  

I ,  

Macrocephdih Kwttlitzi n. sp. . .  I - - 
sp. . . . . . . . . .  : -- . -. - 

- . . . .  - Xanseni n. sp.. 
- sp. ex. aff. &znseni 11. sp. ! - 
- Frearsi (d'Orb) Nik..  . .  ' - 

sp. !? Elatmae Nik.) . \ - 
dhcendcdtoceras vertumnum Sintz. . - 
&krnn&s nt. f .  subexbasus Xik - - 

sp. indet. I -  ' 
- . . . . . .  
- 

I 

Paibderi d'Orb. 
- sp. indet. 1 . . . . . . .  - 
- sp. (cf. BsHrichi Opp.). . + 
- sp. (? Gr. of C a n d b d a t i )  + 
- ap. indet. E .  . . . . . .  + 

_ I -  

! - 
+ ; -  
+ I -  

- ; +  

- -  

+ I -  + , -. 

- - : +  
+ ; -  
+ i -  

i - 
s i -  

- -  I:+ 
\I  
i! - 

- 1 1 +  

+ 1 : -  

+ I ! -  
+ !!-  

- t i -  
- I -  

... I. 

ij 

+ J j -  
i !  - 
Ij 

- 

+ I -  

+ 
_. I . .  

I 

- ! 
- 1 -  

I - -  

- I -  _ -  
i 

- i -  , -  

- _- 
- . -  

+ ~ - -  + : -  
- ;  + I 

_ :  - 
- I -  

t 
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In the above table there is specified the occurrence in the various 
localities given by Professor Nansen, of the marine fossils collected by him, 
and described in the present work. 

sea, is as follows: 

--___ - 
I10 __ 

The successive order of the localities according to their height above the 

1. E l w o o d ,  s m e  300 metres N W .  of the hut; - 23-33 ft. (2nd 
Aug. 1896). 

2. Tdus  N A W .  of Elmmood; - 100 it. (10th July, 1896). 
3. At the margin of the glacier, A W .  of Elmmood; 100 ft., 200 ft. 

(12th July 1896). 
4. South-western end of Windy G ~ l l y  (NE. of Elmwood); - 

370-460 ft .  (14th July, 1896). 
5. Watercourse below the basalt jzcst above (N.  of) Elmmood; - 

about ,500-550 ft. (16th July, 3896). 
This must not be apprehended as though the different localities correspond 

to different successive (according to given altitude) horizons in the profile of 
the Jura of Cape Flora. 

Fossils were found in situ in the followk~g localities: 
1. Elmwood! ca. 300 metres KW. of the hut; - B-33 ft. (12th 

Aug. 1896). 
4. South-western end of Windy Gully; - 370-450 ft. (14th July 1896). 
5. Watercourse below the hasnlt N. of Elmwood; - about 550 f t .  

(16th July, 1896>,. 
The fossils and rocks collected in the locnlities 2 and 3 were found 

oose, some 011 the talus, and others at the margin of the glacier. With 
regard. therefore, to t.he strntigraphy of the Jura at Cape Flora, the rocks 
and fossils collected at the localities 1, 4 and 5 must be considered first. 

In the first place, i t  appears from the above table that the fauna of 
lotality 1, “Elmwood, some 300 m. KW. of the hut”, with its Brachi- 
opoda, Imnellibranchiata and Belemnites, shows an essential difference from 
the fauna of the other localities. Judging from the material before me, the 
Ammonites are here entirely absent. while in  the other localities, they were 
found in considerable numbers. For the present we will leave out of consid- 
eration the fauna of locality 1, where the fossiliferous layer, occurring at 
the lowest altitude in the neighbourhood of Cape Flora, was observed in  Sifu 
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and occupy ourselves with the rocks and fossils of those localities containing 
Ammonites, these being fossils ot the greatest value for determining the 
stratigraphy of the Jura. 

In locality 4, 

South-western end of Windy Gully, 

(cf. p. 13 “Medium horizon” and Letter-press fig. 1, c ;  fig. 2, c) 

“about an hour’s walk north-eastwards from Elmwood”, Professor Nansen, 
observed, on July 14th, 1896, a t  a height of about 440 feet (370-450 ft.) 
above sea-level, “a rlayey ridge with horizontal layers”. Some of the fossils 
collected here were, according to both Prof. Nansen and Dr. Koettlitz’, found 

in situ. 

I have before me from this locality, 

MacrocephaZites Kabtlitzi 11. SI). i n  gray-brown phosphoritic clay ; 
Be2ew~ites sp. indet. 1. - Fragments of large phragmacones in dark, hard, 

plrospliori tic nodules with a gray, clayey wee ther-crust and 
nunwrous phosphoritic- nodules witliout fossils. 

Aniong the material which 14;. T. Newton describes froni this locality, 
the following species, in addition to Macrocephdites Kcettlitzi n. sp, (Amm. 
[Macroceph.] Iskmce “smooth variety”), and the Belemnite fragments. ought 
to be specially noticcd: 

IVaorocepkalite.s Ishmcu var. arctica E. T. Newton, arid 

n pikc Nik. (= Amm. [Macroceph.] Ishnm 
“inflated variety’’ E. 1‘. Newton cf. p. 73). 

Being o. new species, the present Mucrocephuliteq KattZitzi n. sp. u 
as little permits of any certain determination of the horizon as does 

Macrocephaliles Ishwm var. a.rc4ic-a Newton. Both species are allied to 

hfacrocephalites Ishwm Keys. sp., whose exact vertical position in the Pet- 
chora basin is not yet known, although there is no doubt that the latter 

‘ E. T. Newton and J. .1. H. T e d ,  1. c. Quart, Jonm. Cwol. Soc. London, 1897. vel. 
1.111. p. rm. 
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species belongs to the Callovian'. But MacrowphaZih pila Nik. occurs at 

Windy Gully together with Nacrocephalites Kcettlitzi n. sp. and Ishlnce var. 
arctics: This species belongs to the Lower CnZZouian in the Russian2 govern- 
ment Tambow (Elatma) i n  the Criniea, io the south-western part of Ustj-Urt. 
It further occurs in the correspondiiig horizon of the Jura of Wiir t ten~berg~.  
Bokowski' indeed, rccortl..j Macroty)halites pilcl from Poland, from the Upper 
Callovian of Czenstochau, I N I ~  wiIh the remark that the forni described does 
not quite agree with Nikitirt's species. 

- 

Lly the tlisc.ot.ery of 1~~acrocel)hnlitea pilrt :Vik. at the south-wuestern 
end of Wiudy  Gully,  the occureme of the 
Lower Callovian = z o m  of illacvocephnlites ,mzcrocephalus Schloth. sp. 

= zotie of ColtZocer~s Ebatwict! iyik. 
was proved in this locality, at a heiyht of about 400 f t .  ubove i?h sea. 
At the same time, the nge of 1llacrowphdites Kmttlitzi 11. sp., arid Ishmm 
var. ardica E. T. Eewtort, ns well as of the remains of large belemnites 
found a t  Windy Gully it1 phosphoritic uodules, is thereby determined as 
Lower Callovian b. 

[Besides pliosplioritic clay with AZa,crocephaZites Kcettlitzi, and the phos- 
plioritic nodules, Prof. Xansen also collected at Windy Gully several pieces 
of hard, yellowish-gray irinrl ("Steinntergel") containing 

' E. \'Oil Eirh\vald ..Grognostisrh Puleontologisch Hemerkungen iiber die Halbirisel 
h1ongisclil:ik uiid dit. ~4lr1itisc.l11~11 Jnselri, Ii 1%. 1'1. V111, figs. 4-5; PI. XI, fig. 5 :  
P I .  X. Iigs. 3 - 7) records 0 1 1  An/tr/oirites Ishmm from thc Neocomian from Alaska, and 
from t.lie ( :h in~w hay north o f  Cape Unaiischagluk. 7'he forms in  question certainly 
do not Lrlong to .Ilacrocq~:),hdiles Isf~wm Keys sp . iiut are allied to Cadoceras Tchef- 
kini d'Orl. sp. M u w o v c r ,  they 110 1 1 0 1  bvlorig to the Neocomian, but, together with 
Cadoceras (not Olcostephaazcs, us Nerimuyr Lelivvetl) Doroschini Eichw. sp. to the 
Callovian. 

9 The hest inforrn;ition upon the distrihution of the Ammonites in the various zones of 
the Russian Cu lh r i an  is t f J  h had from thc following works: 

S. Nikitin, 'Ueher die Bezieliungeii zwisclieii der riivsischen und westeuropaeischen 
Juraformution'. N e w s  Jatirt, f. Miri. etc. 18%. vol. 11, pp. 212-230. 

B. Szemenoff. '\-ersu(*li eirier Aiiwendiing der statistischen Methode zum Studium 
der Verteilung der Ammonilen in1 rusnisrhcri Jura'. Annuaire geol. et min. vol. 11. 
Book VI. 

S. N i b -  
tin, '(Juelques excursions h i s  I V S  mus~'!~s e t  d a m  Ics terrains mbsozoiques de I'Europe 
centrale'. 

' G. von Ruko\vski, 'Uebcr die Jurabildungen V I J I I  Czenstochau in Polen'. Beitr. z. 
Paitleontologie C)est~rreicli-Ungarns, etc. 1887 01. V p. 1%. 
It IS thus  very probable that Xmocepholites 18h)me Keys. sp. from the Petchora 
basin also belongs to the Lower Callovian. 

* F. A. Quenstedt, ' I h :  Arnmoiiiten des Scliwiihischen Jura'. PI. 76, figs. 12, 13. 

Hull. dr la soc. Belge de Crc.01. r tc.  vol. 111. 1W. p. 36. 

P1. XXVI, fig. 17. 
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Cadoceras Nameni n. sp., and 
Pseudomonotis sp. (cf. ornati Quenst. sp.) 

. _______ _ _  . 

There are no fragments of Macrocephalites in this rock. 
The pieces of this marl have rolled down froni above, and are 

surrounded with a red weather-crust (Hydroxide of iron). They certainly do 
not come froni the sanie height 8s Alacrocephalitc? Kmttlitzi; they have 
rather fallen from a greater height. Very similar, oiily more sandy rocks 
have been found i?z  sitzc in locality r), near the lower limit of the basalt, a t  
a height of 500-550 ft. above the sea. Cadoceras Nunseni n. sp., - as 
will be seen below - also points to a more recent fauriistic horizon than 
that of the Lower Callovian.] 

The next locality wliere rocks and fossils were observed iw situ is 5. 

Watercourse below the basalt, just above (A’. of) Elmwood - 5CK)--550 ft. 
[cf. p. 14. “Upper horizon” Letter-press Fig. 1. d, fig. 3, d.] 

This is the locality which, i n  the report of the Jackson-Harmsworth Ex- 

Accordmg to Prof. fianseri, rocks in sitic, clay-sandstone and hard, 
finely-grained stone marl were found i n  this locality i l t  a height of circ. 
550 ft. above the sea - according to the report of the .Jackson-Harrnswortti 
Expedition, 50 ft. below the basalt. 

pedition, is mentioned as “it watercourse a1 the back of Elm\vood”~. 

From the various, partly coarse-grained, partly more compact, less sandy 
pieces of clay-sandstone, more like the stone-marl (p. 47), of \diich only 
some were found in situ, some loose, weathered out of the rock, the follow- 

ing fossils are before me: 
Pseudonzonotis si). (cf. oritati Quenst. sp.) 
Pecten Iindstromi Tullbg. 
?finlea cf. duplicata Goldf. 
Lima sp. indet. 
Macrodon Schourovski F. Rouill. si). 
Cadoceras hlanseni 11. sp. 

sp. indet. 

E. T. Newton and J. J. H. Teall, 1. c. p. 496. Under “3 Elmwood” two localities are 
comprehended. Only the one under the ahovt: mentioned designation is identical with 
our locality 5. 
“the side of the glacier at the western end of Cape Flora,” aecordirlg to Professor 
Nansen, is our locality 3, l’/, kilometre north.wst of Elmwood. 

The locality of Cadoceras Trhefln’iti (? tl’orb.), mentioned 1.  C. 

15 
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Bekirtnites m. f. submtensus Nik. - Pmderi d'0rb. 

-___ 
114 ______ 

Among the fossils described hy Newton from Elmwood, the following 
species come from our locality, and out of clay-sandstone: 

Cudomas Tchefkini d'Orb. sp.1 
Nanseni ti. sp2 

n sp. indet.3 
Pecten cf. demis5u.s E. T. Newton. 1. c. p. 498. 

From the considerable difference in height between the appearance of 
clay-sandstone with numerous Lamellibranchs and the very numerous speci- 
mens of Cadoceras h'anseni n. sp. above Elniwood at SO ft., and the clay 
a t w i n d y  Gully at height of about 41H) ft.  above the sea, containing Mucro- 
c.qhalites Kczftlitzi, pilu, etc. - the representatives of the Lower Calloviari 
- it may u priori he assumed that the two different rocks belorig to diffe- 
rent zoiies. This assumptioil is supported aid ultimately proved by the fauna 
of the clay-sandstone, which is wholly different froni that of the clay a t  the 
sorlth-west end of Windy Gully. Instead of iWacvocepkcrZites, we here find 
CUd0cem.s as the Amnioiiite of most common occiirrence. This difference in 
the f a w n  is here not the consequence of different facies, but the result of 

temporal changes upori the fauna. 
The occrirrence of C'rtdocon,c. Tchcfkini (1'014). sp., wliich, according to 

NewLoii*s description. is dfirnled to ht. iii this locality and in tlie clay-sand- 
stories, is  of great irripurlmcc in deterrniriing the age of the clay-sandstones. 
Cadocercts Tdiefkini tl'Or1~. si). in uortherri 8nd central Russia4, together 
with C'ucioceras Xilnsc7Leit:ici Kik., hclorigs to the very characteristic fossils 
of the Middle Culloviari, of the Zone of Cadocems Milaschenvici of Nikitin 
= Xoiic! of Meineckia aizceps of Oppel. 

I+ nreniis of Cridncerns Tclaefkini d'Orh. si)., the Ammonites occurring 
together wiIh i t :  

Cadocevas Nanseni 11. sp. 

* = h w t .  fC(trZoccrns) Tchefkini E. 1'. Newton. 1. c .  PI. XXXIX, flg. 5. 
= -1iicnz ..llao.oco~)lraZite~~ nmcroccphalits E;. '1'. Newton 1 .  e, PI. XXXIX, figs. I, 2. 

-C A n m .  iCa t loce~as~  Tchefkini? d'Orh. E T. Xcwton, I .  c. PI. XXXIX, f. fig. 6. 
R -- .htt i i /  (~~lu.croce~,karifc.si ntnctocephalus (var. E. 1' Newton 1. c. PI. XXXIX fig. 3 

I'd(.lIorR Iuisin. G o v .  Iljwin, ' r n n l h v ,  l 'wer,  Jaroslaw, Kostrame, Samara and Orenburg. 
5.  Nikit in  ( ~ i i t ~ l q i i w  1.xcursicin.s dimr 1t.s hliist+s et dens les terrains mbsozoiques 

t l r  I ' I h w p  owicltvil;ilc (.ti.. Bull. de 111 Sot.. Help- t i t -  Grol. etc. vol. 111, p. 3k) also 
nieiition., CatZoce/.u.q Ilkhrfkitri d'Orh. sp. from t h t .  C:clllovian of England, and further 
a s  D rarity, ltom tlie Upper Callovian of the Upper Volga (M6m. de I'acad. imp. d 
Sc. St. I'btersbourg, S. VII, T. XXYIII, K. 5, pp. 20, 21, %). 
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Cadowas sp. indet. - 

_______ -- 

are also proved to he of the age of the Middle Callovian. 
Owing to the fact, that the Belemnites m. f. subextenszrs Nik. - Pandwi 

d'Orb., now before me (also froin clay sandstone) is closer related to Relem- 
d e s  subextensus Nik. than to Belemnites Panderi d'0rb. (which species only 
becomes more frequent in the Oxfordian, and continues up to the Yolga-Stufe), 
the determination of the clay-sandstone as Middle Callovion also appears 
justifiable. 

Without the accompanying Ammonites. the Laniellihranchiata in the 
clay-sandstone would afford no certain clue to the age of the rocks - 
the Lamellibranchiata i n  the Jura being, as a rule. less cpilified for an exact 
determination of age than arc the Ammonites. Pede)$ Iiindstrowzi Tullberg l ,  

and Mucrodon Sclzouvovski F. Rouill. sp. would point towards the Upper 
Jura-Malm. Pseudcmonotis si). (cf. ornuti Qiienst. sp.)s admits of an alliance 
with the Middle arid Upper Callovian and, through its relationship to Limea 
dwplicata Goldf., ? Liwiea cf. dzcplicata permits of determinations from the 
Bathonian to the Oxfordiaii. Generally, however, the 1,aniellibranchiata from 
the clay-sandstone of locality 5 - watercourse below the hasalt, just above 
(N. of) El1nwood -- agree very well with the determination of age: Middle 
Callovian. 

Besides clay-sandstones with the above-mentioned fossils I have before 
me, from the same locality, and from a height of about 5.50 f t ,  B fragment, 
embedded i i i  gray-brown clay, of a body-chamber of Cadocerns Tchefkini 
d'0rh. sp., a species characteristic of the Middle Callovian. This piece affords 
evidence - which can also be oldairled in  other ways - that the Middle 

Callovian in the district of Cape Flora is not only in the forni of beds of 
clay-sandstone, hut that clayey strata also share in its composition. 

the Middle Calovian, the 
As Cadowras Xanseni n. sp. is considered to he a species belonging to 

hard, gruy or yellow stone-marl ("Steinmergel") 
(p. 47) in which the presence of Cadoceras Nanseni n. sp." and (once) Pseztdo- 

Only known, so fer, from the Aucelle strata of Novaja Semlje. 
a From the Virgnti strata of the Mosc-ow Jura. 
' Pseudomonotis ortidi RILS described by Quenstedt from the Orneten-Clay of wart- 

' A ~ S C J  u frrtlgniriit of aii i~ideter~iiiiial)Ie Pwterc. 
temberg. 



POMPECKJ. JURASSIC FAUNA OF CAPE FLORA. [NORW. POL. EXP. 116 

monolis sp. (cf. ornati Quenst. sp.) was proved, must also be designated 
Middle Callovian. These stone mark do not appear to have been observed in 
sdtu. The pieces before me are surrounded by a rusty-brown weather-crust; 
they were found loose on the talus in the localities 

2. NEW. of Elmwood, 200 ft. above the sea; 
South-western end of Windy Gully, ca. 4.00 ft. above the sea. 

Doubtless the pieces have fulleir out of layers which are a t  a greater 
height than 4.00 ft. Probably the stone rriarls with Cadocerm A7~nsmi are also 
in situ a t  a height of 550 ft. I have some pieces of rock before me from 
this level, which, petrogroylrically, come between the stone-mark and the clay- 
sandstones. 

_ _ _ ~  . -- 

4. 

In proving the presence of the 

Lmer Cdlovian at the south-western end of Windy Golly, at ca. 400 ft. 
and the 

Middle Callot3ian above Elmwood a t  550 ft. 
the occurrences of Callovian in the region of Cape Flora are not exhausted. 

On July 12th, 1896, Prof. Piansen collected a large number of fossils 
at locality 3 

At the margin of the glacier XLVW. of Elmwood, 100--200 f t .  above the %ea’’, 
at a distance of 11!2 kilometres frorii Elmwood [cf. p. 17. “Doubtful horizon”. 
Letter-press Fig. 1, g, ti, Fig. 3, h]. These were: 

free, prohably from clay. 
Cadocera? Frearsi (d’Orh.) Nik.\ 

Cadocerccs sp. indet. (cast5 of 

Serpula flaccida Goldf. 
Cadocerns si). ex. aff. Nansenni 

11.  sp. 
Ikda cf. nzcda Keys. sp. 
Cadocerm Tchefkini d’0rb. sp. 1 

Macrocephalites sp. I 

in phosphoritic nodules. I urn bilici). 

in clay sandstone. I 
in gray, hard clay with a brownish I Belentnites m. f. sllbexterrsozs 

Nk-Panderi d’Orb.1 
weather crust. 

Qwnstedtoceras verlummnt. I 
Sintz. J 

1 Only onv specimen of these Belemnites still shows traces of the surrounding clayey 
rock; all the other numerous pieces were found loose, washed out of the rock. 
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Penlacrinus sp. ex. aff. bajoci- 
ensis P. de Lor. loose, without adhering rock. 

Amberkya sp. I 
Moreover a large number of phosphoritic nodules without fossils, and 

several specimens of “cone-in-cone” (Tutenmergel) were found there. 
None of the pieces in question have heen taken from rocks in situ 

they were rather gathered. sonie from the umoraitw” at the side of the glacier 
(circ. 200 f t .  above the sea), some from n projecti.ng rock’ within the glacier, 
and some a little to the south.-ivmt of the glacier, below a basult-rock at a 
height of 80-120 ft. above the sea, where the “clayey ground“ was covered 
with loose pieces of “clay-ironstone”. 

As the various places of this locality cannot be distinguished froni the 
labels of Prof. E m s e n ‘ s  collertion (the Inbels bear onlv the inscription “12th 
July, 1896”), aud as, inoreover, a .ieparutioii of tlie mrioiis plac.es in which 
these loose speciiniens were found, is of I I ~ I  greet importance, the fossils of 
July 12th, are here treated of RS i f  origiiiatiiig from one locality. 

The locality now to be discussed is that described in the report of the 
Jackson-Harrns~~orth Expeditionz, under “3. E l r ~ ~ \ ~ o o d ” ,  RS “the side of the 
glacier at the western end of Cape Flora”; it  is inoreover, most probably 
identical with the locality specified i n  the above-rrientioued report as “from 
the talus near Elmwood”. 

Newton includes under ”3. Elmwood” both the place where the rocks 
collected from the “1Iioraine” were found. and that where the clay-sand- 
stones of the Middle Callovian were fourid. which rocks are in  sit^ above Elm- 
wood at about 350-50 ft. higher. 

the following species refer to the locality “at the rnargirl of the glacier”: 
Among the fossils which Newton describes 1. c. d e r  “3. Elmwood”, 

Cadoceras Tchefkini d’0rb. sp3 
sfeno1oh.m (Keys.) Nik? 

,, I%’anseni n. sp6 

’ There is unfortunately no recwrd of the nature of this rock. 
E. T. Newton b- .I J. H. Teoll, I. r .  Quart. Journ. 1.01. LI11, pp. 496. 4%. 

a = Amm. (Cadoceras) modiolaris E. T .  Newton, PI. XXXIX, figs 5 h- 8. 
4 = Amm. (Cadocerasl Tchefkiibi ? d’Orb. K .  T. Newton. PI. X S X I S .  fig. 5 4- Amm. 

’ = Amm. (Cadocerus) modioluris, “flattened variety” E T. Newton €’I. XXXIX, fig. 10. 
(Cadmas)  modiolaris E. T. Newton. PI XXXIX, fig. 9. 
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Belemniles mf. subextensus Nik. - Panderi d’Orb.1 
Gorgonia(?) E. T. Newton. 
(Phosphatic nodules). 

The various fossils which were found loose belong to v a ~ i o u s  faun.istiC 
horizons. 

In the first place, Cudocerns Freczr~i (d’0rh.)  Nik.2 p. PI. 11, fig. 10, must 
be refei~ed to the Lower Callocim ; pi-obabl? also Xacroceplzalites sp. p. 73 
PI. 11. fig. 11 (from its affinity to illncrocaphulites KdtZihi n. sp. and there- 
fore to the groiip of Mctcrocq)lt.alites. lshmw Keys. si).). The two forms, of 
eac.h of which there \vas oiily one specimttn, were found without very much 
rock adhering to then]. Judging from the iinture of the nriclei, however, they 
have doubtless come frorii clayey rocks. ‘l‘lictsc- two Ammonites here represeiit 
the horizon that was fouiid at the south-western end of Windy Gully, at a 

considerably higlier level - a. H M ,  f t .  uliovr~ the sea - i. e. the zone of 

Mrrcrocephsalites ntacroceplia.lics. 
To the same horizon most prohnbly belong a few casts of umbilici 

of Cadowrus sp. iridct., consistiiig of blackish phosphorite with a pale gray, 
cluyey weatlier criisl. I i i  these riiiihilicol cilsts, I found, besides Serpula 
fiaccidu Goldf., :i ~innll  R-agnieiil of n C,’mrZoce,ws, whose lobe-line recalls the 
characteristic species of the 1,ower (:allovinri of Russia, viz. Cudom& 
EZatmE Eik. 

To tlic Niddle C‘rtllotico/ Iit4oiigs a ~)iec.t. of cZccpsandstone, containing 
Crcdocerus SI). ex. off. :Vftnscmi 1 1 .  sp. (1). !I?, PI. 11, fig. 4), which is nearly 
allied to our Cndoceiws Sm~sozi .  iliitl Ledn. cf. lz?rdn Kevs. sp. (p. 66, fig. 11). 
Leda m c d c i  K e y .  sp. tias. indeed, been found i i i  the Petchora hasin in the 
Upper Jure, and inoreover, is merrtioiied froin Spitzhergen, from the Aucella 
strata. Our form could ncit. ho~vevcr. Le directly identified with Leda nuda 

Keys. sp.: i t  was only admitted that it reseinl)led that species. The rock 
agrees perfectly with several piece.: of the c-lny-sandstone in Gitu above 
Elniwood. 550 ft. ahove the sea! \ ~ h i c h  UT have decided is Middle Callovian. 
I thereforc have no tiesilatioii in a l w  referring the rock with Cadocerm sp. 
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ex. aff. N a m e n i  and Leda. cf. nuda Keys. sp. to the Middle Csllovion. Frag- 
merits of Ilelemitites 9n.f. subextensus Nik. - Panderi d’Orh., a species we 
already know as helonging to the Middle Calloviari, were especially nuriierous 
in the “moraioe” at the side of the glacier. Most of the pieces are without 
any adhering rock, aiid only one piece is enclosed in grujj clay, weathered 
a yellowish brown. In the same rock, besides several qiiitc: indeterminable 
fragments of arnnioiii tes ( C c t d o ~ m s  ?) there were also v ~ r i o i i s  pieces of C d o -  

mas Tckfkini  d’0rh .  sp., of which the hest is figured on PI. 11. fig. 7 .  
Ca.doceras Tchefkini - (1s already stated - is one of the iiiost important 
fossils of the llilitidle Callouian of central and northern Russia. 

Just tis I now !lave hefore nit' fossils of the Middle Callovian from the 
debris a t  the edge uf the glacier NW. of I h \ v o o d .  hi) iils(1 does the material 

which Newton exaiiiiiirtl froni the smie  localil! contain fossils of the 
same horizon. Neivtoii, a s  far as o i i c  (wi judgt: of the mulet*itll described 
by him, seenis only to Iiavc had fossils of the Llfzddle Callovisri from this 
locality. Besides C‘rtdoccru.s 7i:lwfIini (I‘(  )rh. sp., Kh‘cc?zseiti 11. sp., ant1 Belem- 
d e s  mf. s u b ~ t e n s u s  Kik. - Pcotderi d‘Orh. SI)., which I tinve hefore rne, 

there is also Cu.docerus slenolobzrw (Keys.) Kik. a very chnrctcteristic species 
of the Middle Cullovian of Russia. 

The  niost interesting of the fossils collected 011 July 1311, 1896, at the 
margin of the glricier. i s  uiiquestioiinhly 

(r‘ite/lster?tocerm vei-h~niizunz. Sintzow I .  

(P. !Mi PI. 11, fig 9.) 
from gray CIRY, weathered ti brownish ye lhv .  

Siritzow records this qiecies froill thc zom of Q~e)w.teti towms Lawberti, 
therefore from the 

1 , ) y e ~  Callo.rrinu 

of the Russian geologists, froill the Suktiairi Jelchanka ir i  the government Saratow. 

I &wnstedfoceras uertumtwn \\‘us the first fossil tlltrt 1 wus uble to d e t e r o h ?  after 
having received the iiiaterial. Upon tlit: nccurrence o f  this spcries, I supportt’d m y  
first statement (communicated to Professor Piansen) of the. orciirrence of thr Lamberti 
zone in the Jura of Cap! Floru. 

-- -- -. -. 



POMPECKJ. JURASSIC FAUNA OF CAPE FLORA. [NORW. POL. EXP. 
.~ 

120 

Quenstedtoceras vertumnzcm Sintzow belongs to the group of Quenstedt- 

oceras Mologm and Rybinskianum. Wherever this group occurs, it never 
appears earlier than in the Upper Calloviaii, as in Russia in the Jura  of the 
Governments Hjasan, Twer, Jaroslnw. in the Lithuanian Jura, i n  Wurttem- 
berg1, and in France (Calvados)2. 

Even thoogh Quenstedtocel-us verttcmnum Sintzow is the only fossil 
which is known to he of the age of the Upper Callovian, it is so charao- 
teristic that i t  proves without doubt the presence of this mite, i. e. 

the strafcc with Qicenstedtocercts La.mberli of the Russian geologists, 
the zone of Peltocerus cdhleta of tlie Gerriiaii and French geologists, 

in the Jura of the Cape Flora region. 

Beside:, thv above-nietrtioiied fossil>, tlie frilgmcnt 01 a stem of a Penta- 
crinus si). ex. aff. bajoc&ns-is P. de Lor. discussed OH p. 54 (PI. I, fig. 1) 
was found on July 141th. ininiediately at the margin of the glacier at a 

* Amm. Lamberti inflatus (hienst. ‘Aninioniteri’ PI. 90, fig. 16 from the “1,ambcrti Iinol- 
lenschicht”. nrid Lamherti pi+igi(is,  PI. 90, fig 22 from the Upper “Ornaten-Thon” of 
Beuren helong to this group. 

* Quenstedtoceras appears ~ i ~ w h ( w  cmlier than in tlie zone of Peltocsras dhleta 
This can. of wurst:. only 1w prorcd w-ticirc a faiinistic. strHtigraphir..separation hetween 
tlie zones of Reiiieckia anceps and Peltocel-as atkleta, with their respective equiva- 
lents, is  possihle, i. e in mn-t of thr Jura districts of centrnl and northern Russia, 
in Hunover, Wiirltemlerg and Fraric~?. Tlit- Suroy arid England are apparently excep- 
tions to this rule. 

Parona and Ih~narelli (Sur  la f a m e  (111 Callovien inferieur de Savoie. MBm. de 
I’acad. de Savoir rd. VI, 189.5, p.  93. PI. 11, fig. 4:  record a Que&. primigenium 
11. sp. from Savoy. from tlie Lower Cullouiun (CIit~nu&n). 1 cannot regard this form 
as a Qtmrstedtocerae ; jiidging from its shcipcs, involution and sculpturing (the lobe- 
line is not kliown), it is rather R Cwrdioceras aiid allied to Cardioceras Cbm14~~bf t i  
d’Orh. sp. 

From Yorkshirr in England, Queristrdtoc~c~r~t.rs arc: mentioned both from the Kella- 
ways Rock and from tlie Oxford Clap. To some extent, the determinations of some 
fornis, e. g. Queuskdtocerm Nurice d*Orl). sp. from Wiltshire, arc incorrect. These are 
simply young Cadoceras swblccve Sow. sp. To somv extent the occurrence of @en- 
stedtoceras in tlic. Kvlla\v\.~ys Rock. pirt ly cwiiiridiiig with the Macrocephalus zone, 
together with the other Ammonites (riz. Pdtoceras athleta Phill. sp., w d m n m e  
d’Orl). sp Aspidimrns peramiatiim Sow. sp , Cosntoceras Jason Rein. sp., Gwliehni 
Sow. sp., Hectieoceras 1uit.d~ Rein. sp,, Oppelia Heaugieri d’0rb. sp. Oekdrcrccstes 
creiratus Rnig.. sp.. Crrrdioceros ercur:atum Sow. sp., Q w n s t e d t w a s  Lamberti 
Sow sp., pexicostntttm I’hill. sp , Marie d’Or1). sp. etc ,  cf. ‘The Jurassic Rocks of 
Rritaiii.’ ~ 0 1 .  11, 11. 2%. rt c... V O ~ .  V. p. 3.59. etc.) proves that the Kellaways Rock of 
the English g ~ ~ o l o g i s t ~  is not rrally c w q w h r r r ,  anrl especiully not in Yorkshire, 
Lower Callovian, niid Oxford CIny C1)pe.r Culloviaii The Kellaways Rock and the 
Oxford Clay may hv petrogriipliicallp differtbiit facies of faunistically corresponding 
strutu, and i i i  both the. K\‘c*llrtrriiys H(1c.k , c*spc.cially that of Yorkshire) and the Oxford 
Clay, the different Z O I I ~ S  of tlir Cullovim, ais tliry may he observed on the continent, 
cannot be separated. 
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height of 200 ft. above the sea, a fact which Prof. Nansen calls especial 
attention to in his diary. This piece, found together with fossils of the 
Callovian, shows in a most reniarkable manner a closer affinity to species of 
the Bajocian than to more recent species. Whether i t  ought nevertheless to 
be referred to the Callovian, I cannot determine, as the piece, wliich is 
composed of dark, gray calcite, was found without any trace of adhering rock. 

Amberbya sp. (p. 68) from the same locality probably belongs also to 

the Callovian; the niore precise age of this form cannot he determined. 
The fossils found loose 011 July 12th, 1896, ut the margin of the 

glacier NW. of Elmwood, 100--200 ft. above the sea, ore, as has already 
been shown, the faunistic represedatives of the three sej)aratelv-estahlistied 
zones in the Calloviaii of Russia, Wiirtteniberg (and Franconia), Fratice, the 
Swiss Jura and Hariover, viz. those of: 

(3) Pdtoceras athbta, 
(2) Reineckia anceps, 
(1) Mncrowpha1ite.s macrocephalus. 

While farther east, the zones of the Lower Callovian (south-wcstern end 
of Windy Gully 4.00 ft.)and of the Middle Callovian (above Elmwood, 500-550 f t . )  
are distributed over a series of layers at least 150-200 ft .  thick, mid are in 
situ. a t  a much higher level, we hcre find at  the margin of the glacier NW. 
of Elmwood, the rocks arid Iossjls of the Lower and Middle (and of the 
Upper) Callovian, at an iwcomiderable height alioce the sect - 100 ft. - 200 ft. 
-consequently at least 2 0  ft. (up to 300) berieath the Loivcr Callovian at  
Windy Gully, and spread i n  loose blocks ouer Q comidcmbly sirmller uerti- 
c d  area. This occurrewe at a Io\cer level, arid ouer u sitmller oerticnl M -  

tent, can he explained by a sinking of the strata west of Elmwood (vide 1). 
19), if it is in conjrinction with a niore ~ir~inou~iced dip’ of the strata towards 
the nortli and north-west, than has heen ohserved. The accuniulation of the 

different rocks and fossils of the various zones can here also lie partly due 
to the movement of the glacier. EMr. of Elinwood, the glacier descending 

rapidly westwards and towards fhe sea caii have carried rocks and fossils 
from various higher levels l o  this lower level. 

~ 

Professor Nansen records “horizoiitnl layers” at tht: sooth-western cmd of Windy Gully, 
and Newton and Teal1 w i t c  (1. c. p. 512): “The sedimentary strata in the south of 
Franz Josef Land are believed to be regularly horizontd with only a slight dip to 
the north.east”. 

16 
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The clay containing Qwenstedtowras vertumnum must certainly have 
come originally froin higher strata. Granted that tlie strata above Elmwood 
are undisturbed, this clay of the Upper Callovian, must there be in situ a t  a 
still greater height above the sea than the clay-sandstones, etc. with Cudocerm 

iYameizi, Tcliefkini aid the Laniellibrancliiata beloiigirig to the Middle Callo- 
vian. As the latter were observed above Elniwood, in situ nt a height of 
about 550 ft. above the sea, tlie clay of the Upper Callovian with Quenstedt- 
OccrcIs v e r t u w w m  must here be situated immediately, or almost immediately 
below tlie basalt. According to Prof. Kmsen the most commonly occurring 
rock of the Jura underlying the basalt at Cape Flora, is clay. The report of 
the Jackson-Hal.mj\~ortti Expedition records cast of Elmwood “just below 
the basalt” (only about 8‘h” below i t )  “lighter coloured, brownish clay-shale, 
the thickness of wliich is no1 recortled”. The Jackson-Harmsworth Expedition 
found iio fossils in  the latter. Most probably this clay, lying above the clay- 
sandstone and clay (with Cadoceras Tchefhini) of the Middle Callovian, belongs 
to the zone of Quenstedtoceras Lumberti of Russian geologists. 

I cannot, of course, determine whether distinct stratigraphic limits can 
be drawn between the Middle and the Upper Callovian in the region of Cape 
Flora. The clay of tlic Middle Callovian with Catlowras Tchefkini d’0rb. is 
not petrograpliicdly different from the clav of the Upper Callovian with 
Qiwistedfocercis me)-tiwi)zzm Sintzow. tlltliougli the clays with Cadoceras 
Il’ckcfki~zi etc. occur d)o\:e t Iic clay-sandstones of the Middle Callovian with 
(,!adocerns i Y ~ ~ i ~ ~ ~ i  11. sp. etc., a limit petrographically recognisable could 
hardly be (lraivii between the Middle and the Upper Callovian. W e  are, however, 
not so n~ucli concerned with this matter, since our chief duty is the deterrnina- 
tion of the age only of the niaririe Jurassic strata occurring a t  Cape Flora. 

There are still two types of sedinientary rocks to be mentioned, belong- 
ing to the Calloviaii of C a p  Flora: 

1. Phosphoritic nodules. 

These were collected i n  various sizes, from that of a nut to that of a 

fist, oil July 14411, at tlie south-western end of Windy Gully, at a height 

1 E. T. Xew-ton and J. J. €I. Teall, 1. c .  Quart. Journ. Geol. Soc. London, voL LIII. 
p. 4%. 
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of 400 ft., and on July 12th, a t  the margin of the glacier, at  a height of 
100-200 ft. above the sea. As some of these nodules, from the fossils 
they contained, v u .  

.- . . . . . - - . 

Belemnites sp. indet. 1. 
Cadowas sp. indet. (? Cad. Elatnice and others) 
Serpula flaccidu Goldf., 

were recognised as Lower Callovian, it seems natural also to refer the far 
more numerous nodules without fossils to thc Lower Callovion. Thus from 
their occurrence in Windy Gully, the phosphoritic nodules rvould be confined 
to a height of about 400 ft. above the sea. 

2. Cone-in-cone (Tqdennce rgel, L’vagelkrc Ik) . 
Several pieces were found loose on the talus on Julv IOth, NNW. 

of Elmwood, 100 ft., and on July 12th, a l  the margin of the glacier, 100 
to 200 ft. above the sea. Petrographically the pieces agree perfectly with 
the stone marl of the Middle Cnllovian (with Cudoceras iTattse,ai n. sp.). 

Possibly for this reason, they also helong to the Middle Ca.lbozYian. No 
pieces were observed in situ. Judging from their occurrence as debris on 

the edge of the glacier, at  a height of abont 200 ft., they milst have been 
in situ at a higher level. 

. - 

After becoming acquainted with the faunistic representatives of the entire 
CaZZowiaw, in the “clay formation” below the basalt a t  Cape Flora, the nest 
point is to establish the age of the rocks and fossils of locality 1. 

On Aug. 2nd, 1896, Professor Nansen found in situ at 
Elmwood NW. from the hut, at a height of 23-33 ft., 

hard, gray, sandy iizurl (with small agglomerations of pyrites), togetlier 
with Eight gray, soft .mad (cf. p. 11 “Lower horizon,” Letter-press fig. 2, 1 a 
and p. 47. No. 4). 

The material which Prof, Nansen collected at this locality contains : 
Lingula &ani Phil]. 
Discina reflem Sow. sp. 

,, sp. indet. 
Pseudomonotis Jachoni n. sp. 
Bdewtnites sp. (cf. Beyrichi Opp.) 

n ( ? CanaZicuZati group) 
n ,, indet. 2 (?). 
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With the exception of .Discina sp. indet. and Belemnites sp. indet. 2, 
specimens of all the forms were found in large numbers, and, with the 

exception of these two forms, the species were all found both in d~ and 
also loose, weathered out of the rock. 

There are, moreover, very numerous remains of Lamellibranchs, but in 
so bad n state of preservation, and so fragmentary that they cannot be 
determined. 

mention is also In the report of the Jackson-Hnrnis\~orth Expedition 
made of 

Aviczrlcr si). cf. inaquivalvis (Pseudomonotis Jacksoni, n. sp.) 
Beletnnites div. sp. indet. 

from the same locality, “SW. of Elniwood,” “sandy shale.” 
Newton further mentions h m i  this locality an “iiideterminahle” frngment 

of an Arnmoiiitc, which he deterniiiies as “allied to .4. G‘owerianus”. As neither 
description nor figrrre of this spwinien is giveii, it is, of course, impossible 
to judge how far Newtou’s deterniination is correct. As no trace of Ammo- 
nites was lo I)c found iri ttic rather u1)uiidnnt rock-material which I 
examincd from this locnlity, I on] of opiniori tlint the fragment mentioned 
by NeIVtoii does not origiiinte f i w i i  the rocks lying 23-33 ft. above the sea, 
but that i t  mny hnve fnllcn froin higher heds. Moreover, RS Newton does 
not toke this clniinonite fragment into !;ti.ntigrnI)hic (*onsideration a t  all, we 
may also i p o w  the reference to the Callo~iati, niade on account of the 
“affinity“ to t:os+?rocetas (Kelg)k)*itisj Goweriunnm Sow. sp. (if Newton’s 
determinnliori he correct), in tlie tliscussion of the age of the strata lying at 
a height of 23-43  f t .  above the sea. 

The great vertical tIistance Iwfween tlicse beds and those of the Lower 
Callovinn, situated t i t  a lrciglit oi 4.a) ft. above the sea, would a priori 
justify the sirpposition tlint here at EInwood older horizons are developed 
than the I.owe13 C:olloviarr at the south-west end of Windy Gully. As far as 
the fossih IIYJIIJ o i ir  localitv NO. 3 were deterniinalle, the fauna fully confirms 
this opinioii. It shows a composition wholly different from that with which 
we arc accjwinled in the l awn  of tlie Callovian of Windy Gully, above Elm- 
wood, and at i the edge of the glacier. 
__ . . .. - . . . - 

E. T. Newlon nnd J .  J. I-]. T e d .  1. c. Qitnrt. .lourn. Grol. SOC. London, vol. UII, 
p. SB. 
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The fauna of the strata found NW. of Elmwood near the shore is distin- 
guished by the particularly abundant remains of  Pseudomonotis Jacksoni n. 

~ p .  The frequent occurrence of a Pseudomonotis might lead to the suppo- 
sition that we have before u s  deposits of Triassic age, as Pseudomonotis spe- 
cies play a very important role in the Trias strata of the Pacific and Arctic 
regions (Siberia, Spitzbergen). But apart from the fact that our species shows 
no corresporidence with such Triassic Pseudomonotis, its occurrence together 
with Belemnites also proves, that we cannot have to do here with deposits of 

Triassic age. The Elniwood deposits, which lie a short distance NW, of the 
hut, at a height of from 23 to 33 feet above the sea, must belong to the 
Jura. In the Jura also, the Pseudomonotis are of no uncommon occurrence; 
in certain horizons ihey even preponderate: I may mention Pseudsntonotis 
substriata in the Upper Lias, Pseudmnonotis elcgans in the Bajocian, Pseu- 
dmonotis echinatn in  the Hatlionian. 

Pseudmnonolis Jachsoiti is worthless, as a new species, for the accurate 

The Brachiopoda foiind together with Psetcdmonotis Jachoni are of 

greater inzportaizce. Although, 011 the basis of these forms, it is not possible 
to determine with absolute certainty a single faunistic. zone, yet they point 
to the Browit Jura, hut not the Cablowian. 

determinatioii of the horizon. 

Lingulu Beuni Phill. is not confined to a single faunistic. zone. In York- 

shire it occurs in the Blea Wyke Beds, and perhaps also in the so called 
“Dagger", consec~uently in the zoiies of Ledoceras opnlinmz and Ludwigia 
Murchtkonae. Hrauns records i t  from the zone of Tkgonia navis of 

north-western Gerninny. Quenstedt meiiiions it from the zone of h d -  
i v i g h  Murchrkonae of Wtirttemberg. Lepsius and Hans found it. in the 

zone of S’hmrocercrs Sauzei of Lower Alsace. Teryuem and Joudry 
record Lingula Beani from the zone of Aabnz. subfurcutus and IviOrteezds, 
in the department Moselle. Trautscliold claims to have found Li?q?tlZa 
Bani even in the ‘Couches de Mniowniki” of the .Jura of Moscow. The 
imperfect illustration and descriptiori which Trautschold gives of his 
l k , g d ~  Beani does not suffice for determination as to whether the true 
Lingtda &ani really does occur in such high horizons. finiwla 
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&ani Trautsch. is, moreover, otherwise interpreted from Lahusen and 
Eichwald 2. 

Leaving the last, unauthenticated occurrence, out of consideration, Lin- 
gula B m i  Phill. is principally distributed in various, especially lower, zones 
of Bujociun. 

Discina refleau Sow. sp. has a similar distributions. It perhaps occurs 
already in the Lias of England; i t  is especially frequent in the Blea Wyke 
Beds, and is perhaps d s o  found in the “Dogger” of Yorkshire. Quen- 
stedt mentions it from the Opalinus Clay of Boll in Wiirttemberg, and 
Lepsius has found i t  in strata of the same age at Gundershofen in Alsace’. 
Trautschold’s statement that Discinu reflexa occurs in his middle stratum of 
the Jura of MOSCOW, is as doubtful as is the same author’s statement about 
the Lingula B a n i  Phill. 

As we have seen, Discina refiexu Sow. sp., as also Lingula Bemi 
Phill. is principally confined to the Bujocian. 

The two spcies, Lingula neani Phill. and Discina refitma Sow. 8p., 
have hitherto never been found together, except in the Blea Wylct? Beds 
of L’orhxhire, i. e. in the very lowest zones of the Bujocian (uia. in i ? ? ~  

Auldnien May.-Eym. HauD. e. p.). 
The BeZewcnite remaiw from the sandy hard marl and the light gray 

marl of Elmwood, are too imperfect to allow of any accurate specific deter- 
mination. Only this much can be stated with certainty, that they agree 
neither with the species from the Callovian of Cape Flora, nor with species 
from the Callovian on the whole, of arctic regions, Russia and other parts. 

If the best preserved (and most frequently occurring) remains of Belem- 

nites, which were compared with Belemnites Beyrichi Opp. in the description 
of the fauna, are really closely allied to this species, this would indicate the 

1 Conf. the works cited on p 54 & 55, and A. Pavlow, ‘Etudes sur less couches juras- 
siques et crbtacees de la Russie, I, Jurassique supkrieure et Crbtace infbrieure de le 
Russie et de 1’Angleterre’. Bull. de la SOC. Imp. des Natural. de MOSCOU, 1869, 
No. 1, p. 42. 

ovalie Sow. 
Becrni Pllill. and Zefa Quenst. erroneously, trowever, and thus gives to L i W  
Bemi the same wide distribution as Trautschold. 

a Fiebelkorn (Leitschr. d. Deutsch. Geol. Ges. 1893, p. 445) unites 

* Conf. works cited on p. .%. 
4 H. J. Haas makes a new species of this Alsntiun form, viz. B k c .  &Ic6nst6dti. (cf. Haas 

and Petri, ‘Die Brachiopoden der Juraformation von Elsass-Lothringen’, lsSe, p. 806). 
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Bathonian. I t  must not, however, be forgotten that kindred species (from the 
group of the Hastati) also occur in the Bajocian; in the Upper Bajocian Bd. 
Wiirttembergicus Opp. (= fusiformis Quenst. non Park.), and in the Lower 
Bajocian, in the zone of Trigoniu nawis among the Belemnites generally 

designated as Bel. subclueatus Voltz, specimens may be found which are 
decidedly Hastati, and which appear very similar to Bel. Wurtlenrbr@cus 
and Beyrichi. 

Still less than Belemnites sp. (cf. Beyrichi Opp.), the fragments possibly 
belonging to the group of the Canaliculati can serve for the determination 
of the age of the rocks west of Elmwood. The small, detached fragment of 

Belemnites SI). indet. 2 (PI. I. fig. 24), possibly does not come from thc stra- 
tum here under consideration, but may have fallen from higher strata. 

Thus only the two Bradiiopods, Lingula Beani Ptiill. and Discina 
reflexa Sow. sip. furnish any clue to the determination of the age of the 
deposits contairiirig Pseudolnonotis Jacksoni n. sp., and an abundance of 
Lamellibranchs. They point to the 

- - . - ~ . -- 

Bajocian. 

As it  has hitherto only been i n  the Blea IVyh Beds ( u r d  in the 
“Dogger”) of Yorkshire that the two species have been observed occurring 
together, we might probably ulso designate the strata exposed NW. of Elm- 
wood at a height of 23-33 ft. above the sea, i n  which these two species 
OCCUr together, aS 

Lower Bajocian, 

almost corresponding to the zone of Laioceras opalinurn and Lud&@ 
Murchisonca. The great uertical distance - circ. 350 f t .  - from the hard, 
mndg marl and soft marl containinD Pseudomonotis Jackso~ti, Lingula 
B w i ,  &cina reflexn, etc. to the day of the Lower CaUovian (at 
windy Gully), lying at a height of 400 ft . ,  may be mentioned as an 
additional support to our determination of the age of the strakc O f  
Elmwood. 

Marine Jura deposits other than those here mentioned cannot be ob- 
served in the material before me. 
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The study of the fossils and rocks collected by Prof. Nansen, and the 
critical exaniiiiation of the fossils from the Jackson-Harrnsworth Expedition, 
described by Newton, give the following results with regard to the Jura oc- 

curring below the basalt a t  Cape Flora. 
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As far as the slight exposures of rocks i n  situ perniitted of observation, 
the Jura deposits of Cape Florn are composed of clay and slate-clay, inter- 
stratified with hard sandy marl, beds of stone marl and cloy-sandstone, with 
‘cone-in-cone”, and phosphatic nodules, and thin layers of lignite and basalt. 

The lowest fossiliferous beds correspond with the 

Bajocian, 

and probably with the Lower Bajocimt. At a height of from 23 to 33 feet 
above the sea, to the north-west, oiily some 300 metres from Elrnwood, 
there occur gray, hard, sandy niarls, and light gray, soft marl, in which 
were found: 

Lingula Beani Phil]. 
Discina reflexa Sow. sp. 

Pseudowhonotis Jacksoni 11. sp. 
Belewhnih sp. (cf. Heyrichi Opp.) 

Nunierous fragniwts of indeterminable Lamellibranchs. 

sp. indet. 

,, sp. (?Group of Cunaliwlati). 

The uppei’ third of the sedimentary strntn below the basalt - horn 370 
to 575 feet above the sea - contains deposits of the age of the 

Callovian 

and the three divisioiis of the Callovian are all recognisable, viz: 
the Lower Callovian 

(= zone of Nacrocephalites w,acrocephaliis, = zone of Cadoceras Elatmoa). 
At a height of 370-450 feet above the sea, there occur clays which are 

partly phosphoritic, and contain s c ~  ttered pliosphatic nodules (south-western 

end of Windy Gully). Tht: fus415 ( J f  the Lowcr Callovian, some found in 
situ, some loose near the mal-gin of the glacier north-west of Elmwood, are: 

1 The tliiii tlltcrnatiny estuurinc. strutu of sand with carboniferous seams, about 100 m. 
S. from Elmwood, possilJy cwrrespmding with thr Cape Gertrude strata [cf. p. 12 @), 
Letter-press fig. 1, b and p. 321, are certainly oldcr than the Bajocian beds with Lh- 
gula B a n i  etc ,  but thc true age. of these layers cuiilot be made out with certainty. 
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Serpula flaccida Goldf. 
Macrocepltalites. Kwttlilzi 11. sp. 

n SI'. 

n Ishnaa: var. arctica E. 1'. Newton. 1* 

* 
n pila Nik. 

Cadocerns Frearsi (d'Orb.) Rik. 

n sp. sp. (?ElatmE Nik.) 
Belemnites sp. indet. 1. 

(=zone of Eleineckia wnceps, = zori~:  of Cu.dowras Milaschewici). 

Above Elimuood, at a height of 3H)-550 feet above the sea. lie beds 

of clay-saiidstoiie of the Middle C:alloviaii : and at the same locality, loose 
pieces of a clay of the saiiie age were found. Pieces of clay-sandstone, c l ~ y  
and stone marl, \vliicIi, judging frorn the fossils t h y  coiitaiii, Iwlo~lg to ~ I I P  
Middle Callovian, were Inoreover foulid loose at various heights, in several 
parts of the talus heaps. The occurreiices of "cone-iii-coiie" may also be 

reckoried as beloiigirig to the Middle Callovinii. 
The fossils of the Middle Callovinii of Cape Flora are:  

Pset~dowtonotis sp. (cf. ornuti Qiienst I. 

Pecten Lbmistriimi 'I'ullberg. 
* cf. demissiw E. 7'. Xewtori. 

? I i i ~ e a  cf. dzydicntn Goldf. 
Iknta sp. indet. 
Leda cf. nuda Keys. sp. 
Nacrodon Schourowki F. Rouill. ap. 

Cadowras Tcltefkini d'0rb. sp. 
* stenolobum (Keys.) Nik. 

Xun-seTti 11. sp. 
sp. ex. aff. ,%metti n. sp. 
sp. indet. 

n 

Belemnites m. I. submtensics Kik. - Punderi d'0rh. 

' The fossils marked Iiy un asterisk are taken from t h ~  (rt4sed!  descriptions by 
E. T. Newton. 

17 
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The Upper Callovian 

(= zone of Peldoceras athleta, = zone of Quenstedtocerm Lamberti). 

Information concerning this zone has hitherto only been obtained from a 

piece of clay found loose near the .margirt of the glaciw N1V. of Elmwood, 
and containing Qzrenstedtoceraa vertzcnitt~u.wt, Siiitzow. Hocks of this zone 
liave not Iiitlwrto l)et!ri observed in 8it.u with any certainty. but it is probable 
that the clays near the lower limit of tlic I)asalt above Elniwood, a t  a height 
of 575 feet above sea-level. are to he referred to the Upper Callovian. 

From the foregoing remarks, we may draw i i p  the followiiig tnble (1). 331) 
or  tllc stratigraphic proportio~i..: of tht! Jrlra in  the Cape Flora district. 

It is impossible from the niaterial before me to determine whether the 
great gap 1)etween the (I.,ower) hiocinil  and the Lower Callovian in this 

profilt? includes a representation of the youiiger Bnjocinn and the Ra thonian. 
Ljl)pnl-elltly 1 1 0  expisures of rocks iw sit14 h a w  l~eeri observed between the 
([,()\vtbr) [ja.jociaii - from 2 3  to :;:3 It. above thc sea - and h e  Lower Calla- 
vian - 370-450 f t .  -; as everything liere appears to be covered by talus 

lwlps. 
I t  is also irripossihlc to tletctrrnine the true thickness and limits of the 

(liffere11~ ~ o i i t ~ h .  \Vc caii only slio\\ t1i:it  ttic (hllovinn in the district of Cape 
Plorn tlas a tliirkiwsh of at lenst 000 ft., ivhicli is n thickness seldom attained 
1,v tllc (:aIIovinii of t:iiro1)e and wliicli ih ~ i i l y  siirpnssed by the deposits of 

tile s:inie age in hg land  and R’W. Franc(!. 

The results nf our investigatioris differ in  no slight degree from those 

\v}iich Xe~vtoii arrived at from his exmnination of the Jackson-Harmsworth- 
k:spedition material l. 

In his stratigraphic inferences, Kewton slnrts &om his locality “3. Elm- 
wood“ e. 1). (our locality 5, ~vatercourse tielow the hasalt above Elmwood). 

IIorc. t i t  a height of about 550 ft. nhovc the sea (according to Dr. Kaettlitz), 
iiiterstr~Iificntioi1s of clay-sandstonr are exposed, which, according to our 
tleteriiiitiation, belong to the: Mitldlv Callovinn. 1 here quote from Newton : 
“At this spot a bed (KO. 3)  \viih f o i i i i ( 1  in sihi, and from it a small ammo- 
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terzsus Nik. - Punderi d‘Orb. 
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Xanscni, Tci~~fkini  d ‘ 0 h .  sp. 
etc. and Lamcllihrnnchs. 

Stone marl with Cadoceras iVaw 
seni 11. sp. 
“Cone-in-cone.’‘ 

(Lower) Ra jocia n, 
Sandy, hard marl and soft marl 

with Pseudonumot is Ja  cksoni 
n. sp., Iiingzcln Ijeavti l ’ l1i l l . .  
Discirza refiexa Sow. sp. 
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nite was obtained, which is probably At~tmonites Tchfkini. In the water- 
course below this exposure, similar ammonites were found, together with 
A .  modiolaris and A.  macrocephalus. These suffice to settle the age as 
Lower Oxfordian, and probably the equivalent of our own Kellaways Rock; 
and although only one ammonite was found in situ, yet it is sufficiently 
certain that the others, if riot from the same place, came from beds but little 
lower in the series. Similar fossils to these occur in the talus a t  many places 
around Cape Flora, showing that the same beds in all probability occur dl 
around the Cape.” 

A few lines further on, Newton settles the age of these fossils as the 
“Ammonites niacrocephalus horizon.“ 

- -- 

Newton’s determination of the fossils from this locality is erroneous in 
some cases; his Anttit. onncrowyhitlzcs is Cadocerm Nanseni n. sp.; his 
A m m  modiolnris is pnrtly Cadocerns Tchefkini d’0rb. sp., partly Cado- 

ceras stenolobum (Keys.) Kik.; his ilontri.. Tchefkini ? (]‘Orb. is partly really 
Cadocerns Tcheflcini d‘0rh. SI).. parlly Cadocerus stenolobuttt (Keys.) Nik. 
All the fossils, like those froni this locnlity thnl I have examined, point to 

the Middle Callovian, the zoiie of Iieineckia m c q s  or of Cadoceras Mila- 
schenici, not to the Lower Callorian, nor to the “Ammonites macrocephalus 
horizon.” Mrrcrocephalites wiac.rocephcrlus Schlotli. sp. is not among th fos- 

sils hitherto known from the region of Cape Flora. 
Newton must consequently declare the heds at the southwest end of 

Windy Giilly - in siki ,  nccordiiig to Prof. Kanseii and Dr. Kceettlitz, 50- 
180 ft .  d e e p  - to he older than his “Amnionites macrocephalus horizon”. 
He described them us “perhaps of the age of the Cwfibrash” (1. c. p. 513). 
W e  recognised i n  them represeiltntives of the L m e r  Cullmian, of the zone 
of &?acrowphalites omcrocephal?cs of Oppel, or of that of Cadocerm Ekctmoe 
of Nikitin. 

Newton’s paper coiitains iio information as to the occurrence of the Up. 
per Callovian in the region of Cape Flora. 

Concerning the age of the Iiard, sandy mark, and the light, soft rnarls 
lyiiig at a height of 23-33 f t .  a h v e  the sea, which we designated as (Lower) 
Bajocian, fiewton expresses no opinion. 
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After we have thus partly revised Newton’s stratigraphic results 
through the evidence of the Lower and Middle Callovian, partly supplemented 
them through the evidence of the (Lower) Bajocian and the Upper Callovian, 
the gap disappears, which, according to Newton’s results, existed between the 
youngest marine strata of the Jura below the Lasall, and the sandstones 
containing land-plants found north of Elmwood, anti, belonging to the White 
Jura according to Professor Nathorst. 

Newton (1. c .  p. 512) supposes thal the Belemnites found at Eira 
Harborir during Leigh Smith’s expedition, and which Etlieridge declared to 
be oI Oxfoidian age, nre prohrthly of the same age as the Macrocephalus 
horizon of Cape Flora (according to Newton‘s intepretation). If the Relem- 
nites found a t  Eira Harbour agree with Helewmites w.  f .  submtenszcs Nik. 
- Panderi d’0rb.. frequently found at Ctipe Flora, thev milst helorig to the 
Middle, and riot to the Lower Cdloviaii. 



V. 

FACIES,  F A U N I S T I C  C H A R A C T E R S  A N D  RELATIONS 

T O  O T H E R  JURA FAUNAS.  

In his sketch of the geology of Franz Josef Land, Dr. Kaettlitz' demon- 
strated frequent changes ill the petrographic facies of the strata composing 
the Jura io the south of the .4rchipelago. Littoral and estuarine deposits al- 
ternate with bed s of marine charactcr : the soiithern part of the archipelago 
(especially Northbrook Island) inlist have belo~iged to a Jurassic coast region. 

The exaiiii~ration of the material collccted by Prof. Nansen confirms the 
statement regarding frequent change in the petrographic and farinistic charac- 
ters, in the Jura region of Cape Flora. 

The hard, sandy mads with the very numerous remains of Lamellibran- 
chiata i n  the (Lower) Rajocian, represent the dcposits of a littoral region or 

of a shallow sea near the coast. In the sanie way, the beds of clay sand- 
stone of the Middle Callovian with Cadoceras Xanseni n. sp. and numerous 
Lamellihrunchs rimy he interpreted as typical littoral deposits. The formation 

of the Lower, and of a part of the Middle and Upper Callovian in the shape 
of clayey and marly sedi~iierits, shows a less typical littoral character. But 
in  the formatioil of these layers also, terrigene materials have a share. If 
we cannot directly decliire the littoral region itself to have deposited these 
strata, yet we can imagine them to have 1)een formed in shallow water, and 
indeed, at no great distance from thcl shore, as is proved by the traces, how- 
ever indistinct, of vegetation in thc stone mark of the Middle Callovian and 
by the occurrence of pliosphatic nodules in the Lower Callovian. 

I The Geographical Journal, London, 1898, vol. XI. p. 33. 
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The frequent petrographic clianges in the Jura of Cape Flora to which 
Dr. Koettlitz first called attention, iridimte repeated oscilintions of level in 
our region during Jurassic times. It is only in littoral regions and shallow 
seas that oscillations of sea-level with the consequent displacement the 

coast iine CRII exert so strong an irifluerice u p o ~  petrographic facies, as for 
instance i n  tlie Callovian of Cape Flora (clay, stone iiiarl, cla~-santlstone, clay). 

The last oscillations of level wliicli took plac*e i n  oiir region i n  Jurassic 
times, arc iridicated hy the sandstones containing Upper Jurassic. laid-plants 
which occur north of Cape Flora, aLove the hasalt, and accordiiig to 111.. 
Kcettlitz, a t  the south side of the C a p ,  1)etwectii the second and tliird basalt 
flows. These sandstones ctiaracterise a period of upl~eaval of o r ~ r  region. 

The southern portion of Franz Jose[ Land rose out of the sea i i i  i J p p  ,111- 
ransic times. 

It is a lwculiar fact that i n  all the kllowii fossils fr(1111 tht? riiarine ju1.n 
of Cape FIorii, the Gnstropotla are represeiiletl I)! u single sIiec.imeii ol l ly .  

It may I)(: tha l  the collection..; are still iiiilierfed, md (lo I i o L  therefort? 
give an accrirate or complete idea of the coniposilion of the Juriissic fauna 
here: hut  i n  any case. t l q  may he presumed to he sufficieiitly perfect to 
justify the cooclusiou thal iri c o m p k ”  with the ~~redon~ i~ ia t ing  Lnmrlli1)r;incl)s 
and Cephalopods, the Gastropods play an uniinpoi.tanl i d e  i n  the Ihgger fauna 

of Cape Flora. 
Great scarcity of Gastropods appears to be generally characteristic of the 

Jurassic fauna of the arctic regions. for, as far as we are acquainted with 
such faunas in East Greenland, the island of Ando, Spitzhergen, Cape 
Flora, Novaja Semlja, the Petchora basin, arctic Siberia, Alaska and the 

arctic archipelago of North America, the Gastropods in several of these faunas 
are considerably hehind the other groups as regards numbers; and in others 
appear to be wholly absent. 

With regard to the scarcity of Gastropoda. the Jrrrrassic Fauna of Cape 
Flora, like the arctic Jurassic fauna generally, shows a great resemblance 

to that of the Russian Jura, in which also the Gastropods are in considerably 
smaller numbers than the Cephalopods and Lamellibranchs. 

If we ask about the relations existing b e h e m  the fauna of the Jlcra 
of Cape rima, d the fausias of other Jurassic regions. we cannot yet 
obtain a n  altogether satisfactory answer. 
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With regard in the first place to the Bajodan, we cannot of course 
think of any comparison with the geographically adjacent Jura districts of 
Russia; for in the whole of east and north central Russia the series of marine 
Jura deposits only begins with the Callovian. 

~- ._ .- - . - 

It is uncertain whether deposits of the age of the Bajocian occur only at 
Cape Flora, or also in other arctic regioiis. Toulul describes from Kuhn 
Island in East Greenlalid a Jurassic fauna, rich in Larnellibranchs, which he 
designated “Middle Dogger”. The occurrence in this Dogger fauna of a Be- 
lemnite resembling BeZenmites fwifbniais Quenst., is interesting; and we 
have already seen that our Bdemnites sp. (cf. Begrichi Opy.) from the Bajo- 
cian of Cape Flora was allied to Uel. fusiformis Quenst. = T.tTiirttembergicus 

Opp. It  is extremely doubtful whether we ought to conclude from the occur- 
rence of such a Belemnite, that a close ctffinity exists between the fauna of 
the Bajocian at Cape Flora, and the Dogger of Kuhn Island, from whence 
Toula, moreover, ineii tioiis Gowiomya Vs~riytu Sow. i. e. u species already 
occurring in the Lower Bajocian. The circunistarice worthy of notice is that 
both in the Dogger ol Kuhn Island, and in the Bajocian of Cape Flora - 
that is in high arctic regions - the group of hastate Belemnites occurs, which, 
according to Neumayr, is wanting in the boreal and Russian Jura2. 

There is only one more region within the polar circle, where Jura dcpos- 
its older than the Callovian, certainly occur, Wilkie Point, Prince Patrick’s 
Island, from which Haughton described a few fossils as Lias. Neumayr4 
declared them to “belong probably Lo the rriiddle region of the Lower Oolite.” 
In this faunula, an Aviculid form, ‘*Monotis” septentrionalis Haught. occurs, 
which however shows no similarity to our Pscudommotis Jacksoni n. sp. 
from the Bajociari of Cape Flora. 

I F. T+nh,  ‘Besclireilmng iiiesozoixlier Versteincriingen von der Kuhn-Insel. 2. Dogger 
der Iiulin-1nst-1’. !Dits zwt?itt. Deutsclie Nortlpolarfalirt in den Jaliren 1869 und 70, vol. 
11. 2, 111). . S k i .  ,507.) 

2 M. Neunmyr, ‘livlier klirniitisctie Zoneri aiitirend der Juro- und Kreidezeit‘. Denkschr. 
Akad. W e n ,  vol. XLVIl. it!&, pp. 12. 13. 

I’ M’Clintock, ‘Hcminiscenrvs of nrctic ice-travel in  seurcli of Sir John Franklin and his 
c:ompnnions, with getiloyienl notes tirid illlistrotions by S. Haughton.’ Journ. H. Dublin 
%e., vol. 1. 

4 M. Keumoyr. ‘Die geographisctie Vert)rvitung der .Iiiraforniation’. Denkschr. Akad. 
Wien, vol. L. 

1833. 57, Sep. copy lip. M, t;?, Y;j 

IW), pp. 38, &. 
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In the fauna, which Lundgreenl described from Cape Stewart in East 

Greenland, there are possibly species of older zones, besides those of the 
Callovian. No affinity to our Bajocian, however, is discernible. The Lingula 
sp. described by Lundgreen is certainly not Lingula Bead Phill., and Lund- 
green’s dvicula Mu&& is different from our Pseudmonotis Ja&oni. 

While the fauna of the Bajocian of Cape Flora is without analogy in 
the arctic regions, it shows, on the other hand, distinct affinities to the Cen- 
tra2 European Jura. Lingula Beani Phill. and DCscina reflexa Sow. sp. 
are Central European species. Belemnites sp. (cf. Beyrichi Opp.) also has 
its nearest known kin in the Central European Jura: Belemnites Wudtem- 
b e r m  Opp. (fzmifmis Quenst.) in Wtirttemberg and Franconia; Belem- 
~ l e s  Beyrich; Opp. in the same places, and also in the Silesian and Polish 
Jura, and in that of Balin near Cracow. It would, however, be precipitate 
to draw from these facts the conclusion that at  Cape Flora the Bajocian is 
formed of a totally Central European fauna. In order to pronounce any 
definitive judgment in this respect, we must first become acquainted with the 
numerous Lamellibranclis which in addition to Pseudomondis J&oni occur 
in the Bajocian of Cape Flora, but whose remains have as yet been quite 
indeterminable. For this purpose, we must in general have a more com- 
prehensive idea of the entire fauna of the Bajocian of Cape Flora. Yet we 
must maintain that the indication towards Central European faunn, given by 
Livrgula Bean& Diecina refkxa and the hastate Belemnites is very impor- 
tant from a palaeo-geographical point of view. 

W e  are able to judge with more certainty as to the fauna of the C ~ O -  
viun of Cape Flora, than as to that of the Bajocian. 

The fossils of the CdIovian naturally suggest comparison first with those 
of the Russian Jura. The occurrence of the Ammonite genera dh~m- 
phal ih ,  C a d o ~ e r a ~  and -t-as, which are among the most typical 
of the Russian Callovian, indicate faunistic analogies between the Callovian of 
Cape Flora, and that of Russia. 

- .____._ 

hfacrocephalites pila Nik. 
Cadoceras T&e,fhni d’0rb. sp. 

’ €3. Lundpeen, ‘Anmfirkningar am n&a Jurofossil frAn Kap Stewart i Od-Gradand.’ 
hfeddelelser om Grenland, vol. XIX. 1895, p p  191, etc. 

18 
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Cadoceras stendobum Beys.] Nik. 

Quenstedtoceras vertumnum Sintz. 
are species which are also peculiar to the Callovian of central and northern 
Russia. 

Frearsi (d’Orb.) Nik. 

Macrocephalites KcatUW n. sp. 

Cadoceras Nwueni n. sp. 
n Iahm~e var. artiaa E. T. Newton. 

n sp. ex. af f .  Nanseni n. sp. 
are forms which are very closely allied to Russian ones, especially those 
from the Callovian of the Petchora region. 

Belemnites m. f. subdw Nik. - Parrderi d’Orb., which is of fre- 
quent occurrence in the Middle Calloviaii of Cape Flora, is remarkable for 
its close affinity to a species of the Russian Middle Callovian, B e l e m h  

subextensecs Nik. 
Among the Lamellibranchiata of the Callovian, 

Mamodma Scltourovslci F. Rouill. sp. 
Leda cf. nudu Keys. sp. 
P&n Lindstriimi Tullbg. 

point partly Lo Llie Russian fauna, partly, like Pecten Lindstrdnci, to a fauna 
similar to the Russian. 

These facts will be sufficient to place the fauna of the Callovian of Cape 
Our Cdlowian f a u ~  is Flora very near to that of the Russian Callovian. 

nothing but a part of She fauna of the Russian C-. 

Close faunistic relations exist, moreover, to the fauna of the Callovian 
of AEaska from which district we are acquainted, through Grewingk‘ and 
Eichwald2, with Ammonites that have the closest affinity to C a d o ~ e r a ~  T W -  
kini d’0rh. sp. - i. e. Cadoceras Wossneseenskd. Grew. sp., CcrdoCCraS 

Doroshini Eich w, sp., Cad. Ishnam Eichw. sp. (not h f w o c e p h d h  Zdma 
Keys. sp.). 

1 C. Grewingk, ‘Beitrag zur Kenntnis der oragraphischen und geognostkhen Beseht- 
fenheit der Nordwestkllste Amerikas mit der: anliegenden Inseln.’ Verhandl. d. Rusr. 
Ibis. Mineral. Ges. St. Petershurg, 1848, 49, p. 344. 

3 E. v. Eichwuld, ‘Geagnostiscli.Palaeont~ila~scl~e Bemerkungen aber die Halbinsel M.n- 
gisclillrk und die Aleutisehen Inselir.’ 11371. 
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It & very remarkable that there is scarcely any faunistic affinity between 
the fauna of the Callovian of Cape Flora and that of the Callovian of Cape 
Stewart in East Greenland. Among the numerous Lamellibranchs, which 
Lundgreen describes from this place, P& Rinki Lundgr. is perhaps near 
to our Pedm Lin&str&mi Tullbg. Otherwise, I find no species in the fauna 
of Cape Steward, which even approximately corresponds to any of the spe- 
cies from the Callovian of Cape Flora. 

As far as we can tell from our present knowledge, the very same words 
apply to the Callovian of Cape Flora as those with which Trautscholdl 
chmcterised the affinity of the Aucella strata of Novaja Semlja to the Rus- 
sian Jura. He  says: “Generally speaking there is no doubt that the Jura- 
facies of the northern islands are the same as those of the Russian Jura, 
and that this northern Jura is nearest to that of the Petschora and Wyt- 
schegda, which is also very natural”. 

This can naturally, only apply here in the restricted sense of our Cal- 

lovian. 

’ S. A. Tullherg, ‘Ueher Versteinemngen aus den Aucellen.Schichten Novaja-SemIja’, 
Bihang t. K.  Svensk. Vet. Ak. Handl., vol. VI, No. 3, 18881, p. 5. 



VI. 

P A  L E O - G E O  G R A P H I C A L REMARKS. 

The Jura of Cape Flora will be of the greatest importance to the geo- 
graphy of the Jurassic system. 

Here, in 800 N, Lat., we make acquaintance with the most northerly 
Jura region of the earth'. 

One point of particular importance is the formation of marine Bajociun 
at Cape Flora. Hence the existence of a Bajocian sea in the north of the 
Eurasian Juracontinenl is proved beyond dl doubt. The occurrence of 
true European species such as Lingula Beani Phill., Diacina r e m a  Sow. 
sp. also of Belemnites sp. (cf. Beyrichi Opp.) a t  Cape Flora proves undeni- 
ably the connection of this arctic Bajocian sea with the central and western 
European sea of the Bajocian period, and especially a connection with the 
Bajocian sea of Yorkshire, and England generally. A connection of this kind 
is only possible in the west of the Eurasian continent, west of its Scandina- 
vian part. Thus, as ewly as the Bajocian period, there &ted a 'Shet- 
land Straits." (Neuniayr), which separated the Eurasian continent misting 
throtqh the Lias period until the end of the Bathmian, from the marctic 
Juracdinen,! (Neumayr). 

The  Shetland Straits of the Bajocian must have extended westwards from 
the Lofoten island Ande, for Lundgreen2 recently proved with certainty that 
the marine Jura fossils of And0 cannot be older than the Oxfordian. 

1 The Jura of Spitzhcrgen extends from &out 774 40' to 7@, 20' N. Lat. During hia 
last polar expedition, ut a h u t  7!P Prof. Nattiorst discovered Jura on Kong Carl's Land. 
The Jura of Kuhn Islnnd lics in IIbl)llt 75O N. Lat., and the Jura of the arctic archi- 
pelago of N. Americn in 76'-77'3 N. Lt. 

2 B. Lundgreen, 'Anmttrkningar om Fnuiiaii i Andfins Jurabildningar.' Christiania 
Vidensk. Selsk Forh. 1x94, NO. 5. 
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Concerning the exten4 of the Bajocian sea in the polar regions, we 
can a t  present say but little. Whether it extended to the Greenland coast 
of the nearctic continent, and perhaps had its most westerly offshoots in the 

Dogger of Kuhn Island, cannot yet be settled. Up to the present we possess 
no clue as to whether, or how, the arctic Bajocian sea, of which the present 
Cape Flora was a part, was connected with the Bajocian(?) sea of the North 
American arctic archipelago. 

Besides the existence of an arctic Bajocian sea, we can only prove the 
existence of arctic Bajocian continents, without being able to determine their 
border. The north of the Eurasian continent extended into the polar regions, 
as did also the north-east of the nearctic continent. It follows from the lit- 
toral facies and fauna of the Bajocian a t  Cape Flora, that a c o d  must have 
existed near this region, - there must have been a continent in the vicinity 
of Cape Flora. 

Our knowledge of the geology of Spitzbergen leads to the supposition 
that in Bajocian times this group of islands was not covered by the sea. 

The oldest Jurasic deposits of Spitzbergen hitherto known, are Aucella- 
strata with Ctzrdiowaa Ndhorsti Lundgr. sp.1 [= Upper Oxfordian]. From 
Novaja Semlja older marine Jura deposits than Aucella strata are not known. 
Both Spitzbergen and Novaja Semlja were mainland in Bajocian times. They 
were probably connected with the Scandinavian-Russian part of the Eurasian 
continent, and were probably also connected with one another by continuous 
land. Probably the arctic sea of the Bajociari flowed to the north and west 
of this offshoot of the Eurasian continent, which extended into the region of 
south Franz Josef Land. 

!Phe t2ientifim5un of Bajocian in the region of Cape Flora is impor- 
tad,  because it ice@ to reduce, the great difference mhtkh, frollt WM we 

knew hitherto, appeared to &t between the d e n t  of the Calkmian 8tW, 

and &ai? of the older Jura seas. This takes us on a step, if only a small 
one, in the recognition that in the distribution of sea and land upon the 
earth, the same state of equilibrium was maintained in the older Jura 

periods, as that with which we are aquainted from the Callovian period. 
After proving the existence 01 the Callovian in the south of Franz Josef 

Land archipelago, the extent of the Callovian is increased by nearly 10 degrees 

' According to a Ietter from Prof. Nathorst, dated D e c k  17, 1898. 
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of latitude. 
in East Greenland, was in 700 25‘ N. Lat. 

Its most northerly occurrence hitherto known, a t  Cape Stewart 

The frequent change of facies, together with the character of the fauna, 
gives to the Callovian of Cape Flora partly a littoral, partly a shallow-water 
character. For some time at least in the Middle Callovian, continents - 
coast regions - must have existed near the marine region of the Callovian 
of Cape Flora. The very close faunistic affinity of our Callovian to the Rus- 
sian necessitates a marine connection of our Callovian with that of Northern 
Russia, especially that of the Petchora basin. Hence, as also from the facies 
character, we conclude that in the Callovian period, the south-west part of 
the present Franz Josef Land has been covered hy the sea, i. e. hy a 
branch of the Russian Callovian sea. 

Nor was Novaja Semlja in the CdloviRn period yet covered by the sea. 
Most probably the whole of Spitzbergen also projected from the Callovian 
sea; for the Amm. tripZWus Sow. from Spitzbergen, described by Lind- 
str6m1, does not permit of the conclusion that this Ammonite might agree 
with the typical species of the Callovian: Perisphi& funatus Opp. sp. 
= Amm. triplicatus Quenst. Fraas2 also mentions an Amm. triplicdtcs 
from Spitzbergen, adding that it might also he called by the name of any 
Perkphincles. I was able to examine the original of Fraass. I t  is’ the 
impression of the inner whorls of a large Cardioceras, and not of a Peri- 
sphinctes. According to all that is known concerning it, the marine Jura of 
Spitzbergen begins, a t  the earliest, with the Upper Oxfordian. 

From the above, we may imagine the connection of the Callovian of 
Cape Flora with that of Northern Russia to be like a continuation north- 

wards of the Russian Callovian sea of the Petchora basin, in the form of a 
broad bay, which stretched between the lands of Spitzbergen and Novaja 
Semlja, and was partly bounded on the north by land, in the region of the 
present Franz Josef Land. 

W e  do not know whether Spitzbergen was yet united to the Scandinavian- 
Finnish peninsula in the Callovian period. This peninsula, after the Batho- 

1 G .  Lindstrtim, ‘Om Trias- och Jurnforsteningar f r h  Spebbergen’, K. Sveosk. Vot. Ak. 

2 N e w s  Jahrhuch fllr Mineralogie, etc. 1874 p. !%XI. 
a Prof. Eh. Frms of Stuttgart liud the kindncss to allow me to examine the material 

I tukr this opportunity of tendering him my warmest thanks. 

Handl., vol. 6, No. 6, I=, p. 10, pi. I l l ,  figs. 1, 2. 

studied hy his father. 
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nian, was separated, as “Scandinavian Island” (Neuniayr), from the Eurasian 
continent, by the Russian sea. Probably Sptzbergen was connected with the 
Qllovian land of Franz Josef Land, as seems evident from the resemblance 
of the Upper Jurassic floras of these regions to one another’. 

Towards the east. the above-mentioned continuation of the North Kus- 
sian Callovian sea extended - probably north of Novaja Semlja - as  far 
as Aiaska. This seems evident from the occurrence in Alaska of Cadoceras 
species closely allied to our own. 

Towards the end of the Calloviaii, the sea vanished from the south 
of Franz Josef Land towards the south. The region of Franz Josef Larid 
became mainland, while simultaneously - during the Oxforditill - a partial 
overflow of Spitzbergen and Novaja Semlja took place. 

Was the region of Cape Flora (and the southern part oi Franz Josef 
Land generally) continuously covered by the sea, from the Bajocian until the 
end ol the Callovian‘? 

Between the Bajocian exposed at Elmwood, and the Lower Callovian 
observed at the south-western end of Windy Gully, there lies a series ol 
rocks several hundred ft. in thickness, from which there are no fossils that 
we know of. Fossils alone might give information us to whether the youiiger 
Bujocian and the Bathoniaii are here developed in marine formation or iiot. 

Here it niight be possible to determine whether ttie fauna of the Gillo- 
vian of Cape Flora has sprung from the fauna of the polar Bathonian sea. 

Here too lies the clue to the answering of the questioo, whether Koken 
is right in supposing that in the Callovian period, Russia was overflowed 
simultaneously from Central Europe and from the north. 

The small fauna of the Callovian of Cape Flora really contains nothing 
which might entitle it to be called the indigenous fauna of a polar Calloviarl 
sea. At present we can only name the group of Nucrowphdites Lhmce Keys. 
sp. with its members also found a t  Cape Flora, as specifically northern. But 

this group may just as well have originated iii the Russian Callovian sea, 
from the Mcccrocephalites that migrated thither from Central and Western 
Europe, as in the polar sea from the Mcccrowphalites that migrated thither 
from Yorkshire, through the Shetland Straits. There is no justificatioll for 

This question cannot a t  present be answered. 

’ A. G. Nathorat, K. Svensk. Vet. Ak. lkndl., vol. 30, NO. 1, 1897, p. 74. 
a E. Koken, ‘Die Vorwelt,’ p. I t .  
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designating the genera Cadoceras and Qecenstedtoceras, allied to Macrocepha- 
lites, as specifically northern. The group of the Belemnites excentrici (Neu- 
mayr) also, to which our Bel. m. f. 8ubextensus Nik. - Panderi d’Orb. be- 
longs, may, from its genealogy, be traced back to Western European forms, 
and must not be regarded as having originated in arctic regions. 

Thus we see that from the fragments of the northern Bajocian and Cal- 
lovian faunas now before us, we cannot yet come to any conclusion as to 

the continuity of the marine fauna of the Cape Flora region from the Bajo- 
cian to the Callovian. 

As far as we can tell from o w  knowledge of the geology of Spitzbergeii 
and Franz Josef Land, these regions were exposed to repeated and very con- 
siderable oscillations of sea-level in the mesozoic period. 

Owing to an upheaval of the land before the Callovian period, the posi- 
tion of the Bajocian sea was possibly moved from the region of Cape Flora 
and south Franz Josef Land, to the north and west. By a subsequent sinking 
of the land in the Callovian period, this region was again inundated, this time 
by the Russian Callovian sea l  moving hither from the south. (The connec- 
tion of the Russian Jura sea with the polar sea in which the genus Aucella 
developed, would thus be deferred to the Oxfordian period.) 

It is natural that every new occurrence of marine Jura, particularly in 
regions with an exposed geographical situation, should be examined, in order 
to find out how it stands in relation to Neumayr’s theory of the climatic 
zones in the Jurassic period. In tho discussion following the reading of New- 
ton and Teall’s work on Franz Josef Land, before the Geological Society of 
London, Mr. J. W. Gregory pronoiinced Neumayr’s theory to be ,now quite 
untenable’. Impossible as I find it to regard Neumayr’s theory as correct 
and proved, I cannot pass the severe judgement of Gregory upon it, simply 
on the ground of the Jura of Franz Josef Land, 

The little we know of the fauna of the Bajocian of Cape Flora certainly 
challenges a comparison of i t  with the fauna of Central Europe. The forms 
are, however, too indistinct, and the number of known species is as yet far 
too small to allow of o w  hinging forward m y  definite proofs either for or 

This would also explain the difference from the fallM of the Callovian of cape 
Stewart in East Greenland, which has branclid ON in other dimtiom - and probably 
also under other bionomic conditions - from mest-central Europe. 
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against Neumayr. I would not even attach too great importance to the 
report of the existence of hastate Belem1iite.i far op in the north. Kor does 
the fauna of the Calloviari of Cape Flora as yet bring any new material 
which might turn the balance in favour of Neumayr’s advocates or of tiis 

opponents. 

- __ .~ 

If new collections in the region of Capc Flora slioold p r o v ( b  that the 
Bajociaii in thih locality really contains a fauiia of tlccidcd Central-khropean 
character. the region of the Jura of Cope Flora would then supply the most 
weighty argunient for the incorrectness of Neurnnyr’s theory. 

19 



A D D  IT10 N A L  N O T E S .  

The preceding chapters were writ,ten and for the inost part sent to Chri- 
stiania to be translated into English and printed, whert No. 216 vol. LIV. of 

the Quart. Journ. of the Geological Societ!. of London came out of press 
(Novbr. 1898), containing two valuable coritribritions to the Geology of Franz 
Josef Lalid : 

1. Dr. A. Katttlitz, ‘Observations or1 the Geology of Franz Joscf Land’. 
2. E. T. Kewtoii arid J. J. H. ‘l’eall, ‘.4ddi!iotial Notes on Rocks aiid 

Fossils from Franz Josef Land‘. 
As to the purely geological reiiinrks given by Dr. Kcettlitz, the points 

relaling t o  (:ape Ilora are ;ilready taken into coilsiderution by Prof. Nanseti 
i n  the sketdi U f  tlir Gecilogy of C a p  Flora. with which he kindly introduced 

m y  paper. 
iimong the new coiitrihiutions to the Jttrassic Fauna and Stratigraphy in 

the secorid paper by hlr. 15. T. Newton, t h e  nre sumc data completing our 
own results. 

1st. Fi*orri the lowest horizon [Ba,jo(:ian], NIV. of Elmwood, 23-.% ft. 
tihove tlie siuti, Nowtori figures (I .  c. PI. );XIx. fig. 1) the right valve of an 
“Auicrtla sp”. The specimen shows exactly the outline of a true Pseudomonotis 
(the niiterior wing hir ig  twoken) and  niust he considered as belonging to our 

species Pseudolnonotis Jaclcsoni. 
Frorii the same locality, Newtori mentions hesides remains of Ostrea 

(which genris I could not find in the material before me) Belemnite-fragments 
of the Belemnites Pcrizderi type. If these latter indeed originate from this 
horizon arid have riot falleii from above, they may be considered as a n  en- 
richment of the fauna of the Cape Flora Bajocian. 
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2nd. From the south-western end of Windy Gully, [Lower Calloviari] Mr. 
Newton 1. c. p. 6.50 describes a Belemnites sp. as resembling the Bel. inor- 

natus Phill. Perhaps the guard figured bv Newton (PI. XXIX. fig. 5) belongs 
to the same species as the fragments of the large phragniocones from the same 
locality, here noted as Belewanites sp. indet. I., which seenls also to he some- 
what compressed. The relationship with Bel. inornatus Phill. is quite u11- 

certain. 
Together with this Beletmites sp.. in the same piece of matrix, nr. Kwtt- 

litz found a fragment of a large shell, which Rewton (PI. XXIX. fig. 4) 
determined as ‘li2oceraii~us-like”. If this form, which according to Dr. Kwtt- 
litz was certainly in &tu, really belongs to Inoce?-awt.~s, this is an interesting 
fact, since uritill today the occurrence of the genus Inoceyaitnrs in the Macro- 
cephalites macrocephalus-zone of arctic regions was riot knowi. 

3rd. A quarter of n mile XW. of E1tnruood Dr. Kwttlitz found a frag- 
ment of an  Arnmoriite in situ, imniediately helow the basalt therefore higher in 
the cliff than the Middle Callovian (Ccdocerns Tcliefkini horizon) (I. c .  pag. 635. 
638, 649). The specinien was enibedded i n  decomposed hasalt or hnsaltic tuff. 
Mr. Newton determined the specinien as Anznz. Lutwberti (1. c. PI. XXIX. 
fig. 2.), and deduces from it, that the beds helow the basalt are of Osfordiari 
age and that the Oxford-clay occurs at  Cape Flora. 

Though it is impossible to decide, whether the figured fragnienl he the 

true Amm. Lumberti Sow., it is clew, that it must helong Lo the genus 
Quemtedtoceras. Therefore we have here a second proof of the occurrence 
of the Upper callow in^ (Zone of Qitenstedtoceras Lamberti = Zone of 
Peltoceras athleta), the first proof having been given hy Qtle~lstedtocerccJ. 
vertzcnmum Sintz (cf. pag. 96). 

The occurrence of jurassic plant-remains at Cape Richthofetz, recog- 

nized i ~ v  Prof. Nnthorst as corresponding with those of Cape Flora, proves that 
the land of post-Gllovian-time in the Frniiz Josef Land Archipelago exleiided 
from Norttibrook Island towards the North and North-East (cf. pag. 143). 

&h. 
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172e Originuls lie in the minera.loyica1 Institute, Christiania. 

Fig. 1. Pentacrinus s,p. ex. am. hajociensis (d'Orb.) P de Loriol, 1). 51. 
I'/z lilm. hM' of Elm\vood, at tlie margin of the glacier, 1.50-200 ft. above 
the seu. 

1 a, side view; 1 b. the some, 2 X etilarged; 1 c, ripper, syzygial surface; 
1 (I, the somv. 2 X enlarged. 

Fig. 2-5. Ihgula Beani Phill, p. 54. 
ca 300 m. S\V. o f  Elmwood, 23-33 fl. above the sea. 
2, largest sperinieti, partly hroketi ; u, froni above (the exact outline is  figured 

3, cast cwntciiiiirig rt:niairis of tl ic shell. 
4, internal side of' ouothrr sprciineii. slio\virig the niiiscular impressions; a, 

natiirul size; b, 2 X i d a r g r d .  
5, small specinten with aciite apex. 

(x i .  300 m f&V. of Elmwood, 9.3 4'' ft. ahow tlir sea. 
6, cast of the conv('x valve showing muscular scars; a, from above; b, from 

7, convex volvt. of anotlirr s p r c i m n ;  I( from almve; b, from the side. 
8. posterior view of i i  (:otivex vulvr, showing the curvature of the lines of 

9. convex valve of n more flattenid speeinieti; a, from above; b, from the side. 

cu, 
(:list of' II convci valvfs; ( I .  from tihove; b, from the side. 
? lknieu cf. tlu l icdu Golilf'., p. ti. 
Ahove. N. of 8 m w & l ,  ca. 5% ft alwve the sen. 
(:iist of ii right valve; (1.  from iihovc-; b, from the anterior side. 
Pecte,c 1,iituMromi Tulll)g.. 1). (3. 
At)ovc.. 3. of. F:lniwniid. r:i. 5%) ft. tiI,(ivc the seii. 
Impression of  i i  Iefl valve;  u, nut. sin.: h! anterior part enlarged. 

cn 300 in. NW. 1 1 1  Elniwood. %--X3 11. ullove t l w  sea. 
13. fragment of a young shell. 
14, fragnierit of a cornpressed right volvc:; a. outside; b, internal view, (ef. p. 

61, 1,rttf.r )rt+\ fig 9); c, iti protilt.. 
1.5. fragment of u .right' valve wi th  slight radiating striae. 
16, frngment showittg t l i e .  sc~ulpturi~ (if ii left vnlvtt 
Nacrodon Sckortrocslii F. Rouill. sp,. p. 67. 
Above, N. oi; Elmwood, ca .'AM tihove tlict sea. 
Right vulvr. part.ly c o v i w d  wit11 tlie slic~ll .  

i',/2 klni. SW. of Elm\vood, at t h :  margin of the glacier, 100-200 R above 

18. fragment of the anterior part of the rostrum; a, longitudinal section through 

19. longitudinal swtioii tliroiigh thr postttlvrolnr part of another fragment. 
20, friiprnent of t i  rostrum with obtuse apex: a. ventral side with the ventral 

gronvi.;  0. side view; c. cross si.rtion throiigh the postalveolsr part; d,  

p. 56, Letter press fig. 8 ; b. from the side. 

Fig. 6-9. Discina re  exa Sow. s p ,  p. .%. 

the side. 

growth. i~nlurg':tl. 

Fig. 10. lhscinu sp itidel, 
m. NiV. of ICL. 23-3 ft. ul,ove tllc sea. 

Fig. 11. 

Fig. 12. 

Fig. 13-16. Pseudo)iionotis Jacksoni n.  sp.. 1) 60. 

Fig. 17. 

Fig. 18-21. Helemiiites m. f sttbexfenstts X k  - I'anderi J'Orb., p. 100. 

the sea. 

ttir nlveolar part; b, cross swtion. 

secii from behiiid. 
21. f r a m e n t  of a rostrum with acute anex: a. ventral side with the ventral 

g r k e ;  0, side. view; c.  s w n  from Iwliind. 
Fig. 22, 23. Belemnites s+. (cf. Ueyrichi Opp.). p. 103. 

IW ,700 rn. 3 V of Elmwocd. 23- 33 ft allove the sea. 
22. cross section through the postalveolar part. 
23, longitudinal section of another individual; the apex here is restored too 

Belemnitee sf. indet. 2 .  p 104. 
obtuse. 

1,ocalit . 
Small L a m e n t ;  a. side view; h arid c. the some seen from above and 
below, showing slight eccentricul radiation 

Fig. 94 
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The Originals lie in the nzirm-aloyical Institute, Christiania. 
- 

Fig. 1, 8, 3, 5. Cadoceras Xulzseni 11. s p ,  p. 86. 
Ahovc., N. of. Elinwood. vu. 550 ft. I I I J O V C ~  tliv sea. 

1. 2. 3. difl'ercrit iuveiiilv individiicils with coiupressed living chambers, with 

Fig. 4. 

Fig. t i  

Fig. 7. 

Fig. 8 

Fig. !I, 

Fig. 10. 

Fig. 11. 

Fig. 12. 

reriiuiiis o f  tiw s~irH. 
3 b. c.tiunilit.rcc1 part of 3 (c, 3 >; eiilarged. 
II,obe-liiic. c.1'. 11. %. Letter-press fig. 171 

5, sonicwlirit 1urgt.r spt3cirnc.n. figiired after tlit. wax-cast of an impression. 
Cadocsras s r ex .111: C w l .  Satzse3ri 11. sp.). p. '32. 
l'/a klin. Xi\'. :)< Eliuwood, ut the niargin o f  t t i v  glacier, 1 0 0 - ~  ft. above 

tht. sell. 
Churnlwrid i.tlst with ' I ,  u whorl of the living churnher, p d l y  covered with 

the shell; a, from t h r  side; b, from the front; c,  section. [Lobe-line cf. 
p. <E, l,c.tter-prt!s.- fig. IS]. 

I 

Cudoceras Su)Lseni 11. sp., p. Hi. 
Soiith-\vestrrii eiiil : I f  Windy Gullv. cn. 100 11 drove the sen. 
n, coi i i lrrvmvi  specirncri. cowrvtl  t6tli t t i e .  s1icll : h, innemiost whorls, enlnrged. 
Cadoceras l'ckefkiui d ' 0 r h  , sp,. 11. I(0 
11!, klni. Sit'. OF 1:liiiwood. ut tlio ciinrgiri of tlie glacier, 1 W - ~  ft. obove 

the seti. 
a.  chianitrerid c u t  wit.11 iwnipressed living chamtrer, from the side ; b, the 

same aftt!r renioval of the arilerior tliird of the lost chambered whorl; 
c, front view I)!' 7 6. 
[Lutwlirie cf. 11. Fi3, 1,etter-prcss iig. 15 ] 

Cadoceras s , i d e l . .  11. !(I.. 
A))ove, N. O P  Elmwi~oil ,  cu. 550 fl. titrove: t l i c .  sea. 
cc, inipressioii with u fruguieiil ol' Linta sir. iiidet. (cf. p. 68); b, wax-cast of 

the  inipwssiiiri; e. rtv.oiislruclid section. 
(Cuensfetltocerus c w - t i c m i t  u w  Sintrow. 11. !Mi. 
l'i, klin. S i \ .  111 I-:linwimtl. XI t l i i r  riiurgin of the glucier, 100--200 fi. obove 

lllt: 3 C i l .  

Yourig intlivitluiti \villi i i  1riigini:iil i r f  t l w  siilrseqiient whorl; a, side view ; b, 
ventral i i r i u .  

~1,otw-Iiiic cf. 1). 9i. I.cslter pres': fig. 21.1 
Curlocents Freursi (d'c )rlr. sir.! Wi., 1). 93. 

Pyritic. n i s t .  friignii,rit of if clitiiiil,eretl whorl ; u, side view; b, section. 
~1,otw.line cf. 1) !I:<. I,t.ftc,r.prc\s fig 19. 
. ~ ~ a c r o c e ~ i t a l i t c s  y.. 11 i3 

k h .  XW. of tlniwootl. i i t  tliv niorgiii id the glacier, lOc) -200 R. above 
t h e  sea. 

Frtiprnrrit o f  :I i ~ h n i i i l ~ t ~ e d  \vhorl. pyritic cust witti remains of the shell; a, 
sitlc v i e w ;  h. ventral urea: c. sectioii. 

~Lot~e-li i ie cf. p. 74. I.csttrr-prc?ss fiR. 1 3  J 
.~~f~cr~~ce~phnl i l r , . s  Kwttlitzi 11. s r . p 7 0 .  
sotit il.\vt.atern ( w i ~  Of \\iridy t;;i~iy, m. 
C h t  of' thc c~lrai~ilrrr~~tl w11nrl.s tvitli reniuins of the yhell; a, from the side, 

h, frum tl ie.  front : c. veiitral area. 
(Lobe-tine cf. 1). 71. 1.rttt.r prc-ss fig. 12.1 

li1111. Sit'. ( ~ f  I . : l ~ i i \ ~ ~ d .  ut t h t .  rnargiii of the glnciw, 100--200 ft. above 
the se1i. 

f t .  a1)ove ttie sea. 
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I N T R O  D U C T l O  N. 

Shortly after his return from the expedition with the “Fram,” Dr. Kan- 
sen informed me that when in Franz Josef Land he had collected a goodly 
number of fossil plants, and reqiiested me to examine them. This offer I 
could not withstand, though fully occupied with other work, especially as for 
my work in connection with the fossil Jurassic flora of Spitsbergen, it was parti- 
cularly interesting to become acquainted with the Jurassic flora of Franz Josef 
Land. Having given a reply in the affirmative to Or. Nansen’s request, the 
material he had collected arrived ill such good time that I was enabled to 
give a short account of it in the book Nansen published describing his 
voyage. Unfortunately there is a niisstatenient in “Farthest Sorth”. When 
first examining the material received, I believed that J had discovered, among 
the ferns, fragments of an Onychiopsis, a supposition which, however, after 
a subsequent examination proved erroneous. A correction forwarded in good 

time by Nansen to the English pubIisher was not attended to, and eonse- 
quently, the error is still to be found in “Farthest North”. In tlie Swedish 

and Norwegian editions it is, however, corrected. 
There is no need for me to dwell on the occurrence of these fossil plants, 

Dr. Nansen himself having given a full description thereof. Both Nansen 

and Dr. Kettlitz are of opinion that the plant-bearing strata must be con- 
sidered as interstratified between two different tiers of basalt (old lava flows), 
a n  opinion which is confirmed by the analogous conditiotls on King Charles 
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Land, which I observed in the summer of 1898, and on which I shall touch 
in my work on the geology of this land. 

The plant-bearing rock is broken into rather sharp-cornered, small frag- 
ments, the surface heing white, yellowish, or brownish, while i t  is darker in 
fresh fractures. Some pieces show a kind of conglomerate structure, being 
composed of small rounded white fragments, reminding one of those that 
are not iincommon in volcnnic tuffs, and this variety, a t  ariy rate micro- 
scopically, shows some resemblance to the white clays which are derived 
from volcanic tuffs. Whether this will be confirmed by further microscopical 
examination I cannot at present say. 

The organic substance of the plants is sometimes still to be seen in a 
brownish softer variety of the rock, which is more like a soft bituminous 
shale. But the harder white or yellowish varieties only present impressions, 
or, more correctly speaking, the cavities left by the leaves, as their organic 
substance has entirely disappeared, without any other taking its place. In  cross 
fractures, consequently, there may sometimes be seen cavities which are com- 
plete transverse sections of the coniferous leaves. 

Unfortunately most of the remains of the plants are very fragmentary, 
and as, moreover, the leaves in theniselves are small, and are not by any 
difference of colour distinguisliable from the rock, the examination of the 
material has heen very arduous, having almost without exception been made 
uiider the magnifying lens. There would have been no occasion to mention 
this, had the material beeii hetter. but as it is, the question as to the age of 

the deposit can only approximately be settled, as will be seen from the latter 
part of this article. 

During the time that has elapsed siiice Nansen came back, the Jackson- 
Harmsworth expedition has also retrirried, and the fossils collected by the latter 
party have been descrihed hy Messrs. E. T. iVe~t09t and J. J.  H.  Teall; besides 
which, Dv. Kccttlitz has given a detailed account of the geological conditions 
of the various localities.’ In the article first mentioned, suggestion is made 

1 E T 1Vem:tcm and J .  J .  H. TaaZZ, ‘Xotes on a collection of Rocks and Fossils from 
Frnnz .Jost.f Land’. Qiicirlrrl~ Joiirn. Gcol. Soc. London, vol. 53 (1897), p. 477. ‘Addi- 
tional notes 011 Rocks arid F o 4 l s  lrom Franz Joscf Land’. Ibidem, vol. 54 (I@@), 
p W. R. h-czttlile, ‘Obsentctiom of the gc.ology of Franz Josef Land’. Ibidem, vol. 
54 (18‘&), p. 620. 
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of the possibility of there being plant-bearing strata of Permian and Tertiary 
age, besides the Jurassic ones. 

With regard to the supposed Permian fossils, they have been found at 
Cook’s Rock and Cape Stephen in coarse sandstone, ahoundiiig in remains of 

plants. Newton mentions Phgllotheca cfr. colmanaris, Rhiptozamites cfr. 
Q~pperti ,  Anowozatnites?, Zamiopteris cfr. ylossopteroides Asplenium 
cfr. whitbieulsc. 

These plant-remains represented in pl. 41 accompanying the paper of 
Newton and Teall, do not seem so well preserved that it is possible to identify 
any of them with certainty, and it may be observed that the first and Iast spe- 
cies in the list of fossils given above are Jurassic. There is nothing to prevent 
the so-called Phyllotheca. from being an Equ.isetumz or Schizoneura, and 
both Rhiptoznmites and Zantiopteris are very doubtful. which is also the 
case with Anmtiozawites c?). Of the so-called Asplenami cfr. whitbiense, 
the most one can say is that it seenis to be D. fern of the Cladophkbis type. 

But though, i n  consequence, I cannot hazard any definite opinion con- 
cerning this fossil flora, I must say that to me it seems, it might well 
belong to the uppermost Trias or RhEetic. In the sunimer of 1898 at Bell 
Sound, Spitsbergen, a flora of this age was met with which was remarkable 
for large leaves resenibling those classed by Newton as Zanziopteris and 
Rhiptoaamites, although the venatioii of those leaves was too badly preserved 
to allow my giving any definite opinioii a t  present as to their generic 
determination. This plant-bearing stratum is succeeded by the transgrading 
marine Jurassic beds of Oxfordian age. I therefore do not consider it impossible 
that the plant-bearing sandstone at Cook’s Rock and Cape Stephen may belong 
to the uppermost Trias, though more complete material is necessary before 
the question a n  he decided with any certainty. 

With regard to the silicified slab found in the same locality, the leaves 
of which resembled Bn.iem and Podoaamites, as also the leaves of R Ginkgo, 
I firmly believe that it is of Jurassic and not of Tertiary age. Similar GinkQO 
forms are also found in the Jurassic beds, and I possess a somewhat similar 
specimen from King Ctiarles Land. The coniferous twig on the same slab, 
which is called by Newton Pinites, should rather be considered as  a Pachy- 
phyllurn, or some allied genus. That the compressed vegetable remains from 

- .- - - - -_ -. -. .- . _ _  
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Cape Richthofen are probably not Tertiary I have previously pointed out to 
Mr. Newton, who quotes my opinion in the later article. 

The plant-bearing strata of Franz Josef Land, which are as yet known 
to us, all belong, in consequence - with the exception of those from Cook’s 
Rock and Cape Stephen, the age of which is still uncertain - to the Upper 
Jurassic, or the transition beds to the Cretaceous, while as yet, no Tertiary 
strata have been discovered. 



DESCRIPTION OF SPECIES. 

FUNGI. 

PI. I. figs. 56 and (magnified) 56a. 

The specimen fig. 56, twice enlarged, is a fragment of a coniferous leaf 
(Tmites) which on either side of the midrib presents small circular impres- 
sions, in the centre of wtiich, on further enlargement (fig. 56a), a small dot 
is seen. The regular position of the round impressions gives the magnified 
figure a certain resemblance to a Laccopteris, but the leaf is plainly coni- 
ferous, and, near the margins, similar round impressions are also present. 
There is not the slightest doubt that the circular impressions are caused by 
a parasite fungus: but that is all that can be said on the matter, as no fur- 
ther definition can be given. Another coniferous leaf on the Same slab is 
also attacked by a similar fungus, which has, moreover, been observed also on 
other specimens. 

FILICALES. 

CLADOPHLEBIS, Brongniart. 

Cladophlebis sp. 

PI. I. figs. I and (magnified) 43. 

This small fragment represents the ordinary CEadophZebis type found in 
Jurassic deposits, but it caniiot be definitely determined as to the species. 
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SPHENOPTERIS, Brorgnlart. 

SphewpteriS sp. a. 

PI. I. figs. 2 and (magnified) 44. 

--_____. 

It is possible that this small fragment belongs to a species not previously 
described. It is, however, difficult to decide whether it should be brought under 
CladopMeh  or Sphmopteris, though the latter seems more probable. The 
pinnules certainly present ail obvious midrib, but it is possible that these pin- 
nules themselves, in a more developed stadium, are divided in the manner 
characherising Sphenupkris, and that the specimen in question is only the 
very apex of the secondary segment. Owing to the undulating margin of 
the pinnules, there is a certain resemblance to Asplenium petrusciaiwnse 

Heer, from the Jurassic strata of Siberia (Flora fossilis arctica, vol. 6), but 

it is not possible to decide whether this resemblance points to any real &- 
ni ty. The sanie holds good coricerriing Asplenium Czehmnmskianzcm Heer, 
from the Atyrkan, a tributary of thc Lena River at Lat. 710 15' between Lena 
and  Olenek. (Flora fossilis artica, vol. 5). 

The specimen is especidl? interesting because the epidermic cells have 
made distinct irnpressiorrs in the rock substance, so that their oval form can 
be observed under a stroiig magnifying leris? or the microscope. 

Splwnopteris sp. b. 

P1. I. figs. 3 and (magnified) 45. 

This frnginenl belongs to the S'henopteris (Tlzyrsopteris) Murraycvna- 
type which is wide-spread i n  the Jurassic strata, but it is insufficient for any 
definite determination. 

Sphenopteris sp. c. 

PI. 1. figs. 4 and (magnified) 46. 

Of this type also there is but the fragment represented, which is too in- 
complete for any certain determination. It may be compared with Sphenop- 
te&s ( Thyrsopteris) Maakianu Heer from Siberian strata (Flora fossilis arc- 
tics, vol. 4), but also shows some similarity to Sphenopler.ls dmtkulata 
Brongn. from the Yorkshire oolite, as also to Dicbonia bmedi.9 Heer from 
the strata of Northern Siberia. The venation is probably more intricate than 
the drawing represents. hut i t  is difficult to make it out. 
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Sphenopteris (Adicvntited sp. d. 

P1. I. figs. 5, 6 and (magnified) 47, 4.8. 

Of this species three specimens are here represented, the one (wood-cut 

fig. 1) I only received after the plates were printed. As is seen from the 
drawings, the leaves are constructed as in the Adiantum, the oblique wedge- 
shaped leaflets being devoid of any distinct midrib and attached to the rachis 
by their posterior part. The anterior margin is more or less uneven. The 
figures will speak for themselves. 

The species is probably new, in so far as can 
be judged from this incomplete material. Of the spe- 
cies previously described, it somewhat resembles Adi- 
atztites Nympharum Heer from Bureja in Amur, 
(Flora foss. arctica, vol. 4), the pinnules of which 
are however considerably larger. 

Newton and Teall have described two specimens 
from Cape Flora, bringing them under Thyrsopleris, 
though at the same time they draw attention to their 
similarity to Adiantites amurensis Heer. It seems 

nules to me that the likeness to Adiantites Nyntyharum 
is still greater, indeed, it may not be altogether impossible that they bd0ng 
to this species. Whether the form described above should be considered as 
an earlier stage of development of the species described by Newton and Teall 
cannot be determined from the material a t  hand. 

+J !/%- v'# 
I 

Fig. 1.  Spbngtcris (Ad i -  
antites) sp. d. in natu- 
ral size and two pin- 

* 'Notes on a collection of Rocks and Fossils from Frclnz Josef Land', etc. Quarterly 
Journ. Geol. Soc. vol. 5.3, 11. 477. 
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CYCADALES. 

PTENOPHYLLUM, Brongniart. 

PterophyUum ? sp. 

PI. I. figs 7 and (magnified) 57. 

The only specimen that with any certainty belongs to the Cycadales is 

the little fragment in question. It is a pinna of a frond, probably regularly 
divided, the pinnae of which in their entire breadth have been attached to 
the rachis. They are rounded at the apex, and, when enlarged, four un- 
branched veins are visible in the pinna represented. 

This is no true Pteroyhyllunb, though provisionally I place the specimen 

in  this genus. It is more of a Chtophyllutw vr Ptilophytlum which, how- 
ever, cannot he decided fro111 the material hefore us. Until better material 
be obtnjnahle, it is not worth while discussirig the relationship of this species 
to forms previously described. It might also be compared with those species 
of Zct,wites and Pterophyll~un& from the Urgonian strata of Greenland de- 

scribed by Heer. 

PODOZAMITES, Fr. Braun. 

Podommiles? sp. 

PI. I. fig. 31. 

Newton and Teall, in their paper cited above, mention the occurrence of 
p i n a e  resembling those of Podozamites. I am, however, not fully convinced 
that the specimens represented 011 their plate 35, figs. 11 and 12 - or a t  any 
rate tlieir fig. 11 - should not rather be classed as Feildeniu. On the other 
hand i t  is not quite irripossible that our specimen plate I, fig. 31, which 
~ l i o w  ahout 18 fine veins, sliould really be referred to Po&ozmdtes; in 
u i l k i l  CWP i t  w o ~ h l  he yet aiivtlier species of Cycadales which has been 
Iouiid I I I  1;runz .Jose[ Land. 
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CONIFERQC. 
61NK60, Llnnb. 

The Ginkgo forms found here are among the most interesting remains 
of the entire flora. Unfortunately, most of the leaves are but fragmentary, 
so that it is difficult to determine with any certainty how many species renlly 
occur. The occurrence of at least two species I consider fairly certain, prob- 
ably the number is still larger in reality. 

Ginkgo polaris, Nathorst. 
PI. I. figs. 8-19 and (magnified) 51. 

Ginkgo polaris Nathorst, Nansen’s ‘Farthest Sorth’, London, vol. 11. 
p. 486, fig. 6. ‘Fram over Polhavet‘, Christiania, vol. 11. p. 520. fig. 6. 

This species is represented here with a perfect leaf (fig. 8) wliicti has 
already been figured and named in the short summary of fossil plants of 
Franz Josef Land, incliided in Nansen’s description of the Fram expedition 
1893-96. The leaf has a truncated base, and, i n  the manner characteristic 

of this genus, is repeatedly dichotomously divided into eight lobes, the apex 
of which is rounded, or mostly sonicwhat truncated with a depression in tlic 
middle. The petiole of the leaf is short and slender. The number of veins 
in the lobes vary from five to ten. 

Of the other specimens included under the same species, those represenled 
in figs. 14, 15, and 17, differ by having a more wedge-shaped hnsr. but it  is 
just possible that the two latter figures only present the one half of thc leaf. 
If the specimen fig. 8 be imagined as divided into two halves. the l m e  of 

each of the halves would also l)e wedge-shaped. On the other haiid ns re- 
gards the specimen fig. 14. it is ~)robabfy a young leaf which has not yet 
undergone any further division. 

Of the species already described, &&go polaris can especially be coni- 
pared with Ginlcgo sibirica Heer and Ginkgo flabellnta Heer (Flora fossilis 
arctica, vols. 4 & 5) from the Jurassic strata of East Siberia. without the 
existence of any coniplete agreement with either. The leaves of the fernier 
are larger, with a more powerful petiole, the lobes also bcing mow rouded. 
This is also the case with the lobes of Ginkgo flabellain, wliich moreover, 
are narrower; the number of veins in the lobes being also fewer (according 
to Heer but 3-5). 
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Nevertheless it must be admitted there is a very great resemblance be- 
tween Ginkgo polaris and the two species mentioned, so that there is the 
temptation of classing some fragments with the one species, some with the other. 
As, however, the most perfect specimen of Ginkgo polaris does not agree 
with either, I have deemed i t  more correct to consider it as  a species of its 
own, more particularly as no one of the many specimens examined by me, or 
by Newton or Teall, presents so long and strong a petiole as those possessed 
by the species from East Siberia. 

T o  Ginkgo polaris we must therefore refer the specimens represented 
by Newton and Teall in pl. 38, figs 4 and 5, which they call Ginkgo si%- 
&a. If they had belonged to the latter species, at any rate the specimen 
fig. 6 ,  should still have shown the long petiole of the leaf. The specimen 
figured in their second paper, (plate 29, fig. 3) arid which they with hesitation 
refer to Qinkgo polaris, is also characterised by a very short petiole. 

. 

Ginkgo polaris Nathorst var. pygmma n. var. 

PI. I. figs. 20, 21 and (magnified) 50, 52. 

It is probable that these specimens are only a variety of the precediiig, 
since transition forms do not seem wanting (fig. 18). The specimen fig. 20 
is the very smallest of all the Ginkgo leaves hitherto described, as it is even 
smaller than Heer’s Ginkgo pcsillu from the Jurassic strata of East Siberia, 
which itself is very closely allied to Ginkgo fEabeZZccla. The specimen in 
question has its leaf divided into four lobes, while the fragmentary specimen 
fig. 21 is divided into six, hut with signs of a commencing division of the 
two innerniost lobes, which me consequently broader than the rest. The veins 
in the specimen fig. 20 are five i n  each lobe, i i i  the specimen fig. 21 similar 
in number in the riarrowei- lobes, but nine to ten in those that are broader. 

c+i&go sp. 

PI. I. figs. 22-24. 

In my opinion these specimens belong to n separate species, as they differ 
from Ginkgo polccris by having a larger, less deeply divided lamina, more 
distinct venation and often present rz I’eculiar structure (fig. 23a enlarged) 
which seems to correspond with transverse cracks in the carbonised leaf sub- 
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stance: pointing therefore to rather thick leaves. 
after the plates were printed, is figured in fig. 2 annexed. 

afore-mentioned work should be referred to this same species. 

A specimen, sent to me 

Probably the specimens figs. 1-3, plate 38, of Newton’s and Teall’s 

Both in form and venation these specimens, as far 
as can be judged from the material a t  hand, show no 
small resemblance to Cfinkgo pluripatita Schimper sp. 
from the Weald of Germany’. More complete specimens 
are however necessary, in order to decide the relation- 
ship between the two. 

Fig. e. Ginkgo sp. 

Male flower of Ginkgo. 

P1. I. figs. 33 and (magnified) 49. 

This specimen is evidently a male flower of some plant belonging to 

the Qinkgo family, probably of the genus Ginkgo itself. The anthers are 
visible on either side of the axis, I d  their number or nature canriot be 
definitely ascertained. Such male flowers of the Ginkgo family may be 
named Oinkgadhw.. 

CZEKANOWSKIA, Heer. 

Csekanmskia  cf. rigida Heer. 
PI. 1. figs. 35 and 54 (magnified). 

That Czeknnowskia rigidn, Heer (Flora foss. arctica, vol. 4) is repre- 
sented in the collection from Franz Josef Land seeins fairly indisputable from 

the specimen fig. 35, which plainly shows the dichotomous branching of the 
narrow leaves. 

Besides this specimen, there are many others which seen] to point to the 
occurrence of the same species. First of all, let me mention fig. 37, a speci- 
men which shows several leaves proceeding from a short shoot. Unfortunately 

they are in a bad state of preservation, so that one might question whether i t  
could not be a Phmicopsis, There is certainly also some likeness to 

Pinitea., but, for that, the leaves seem to have been of too weak a consistency. 
The specimen represented by fig. 36 may also be deemed fascicular 

leaves of C#ekmowskia, as also specimen fig. 38, while the specimen fig. 

The midrib is also shown very clearly. 

Schenk, ‘Die Flora der 
1-8. Palacontographim, vol 19, 1871. 

nordwesLdeutschen Wealdenformation’, p. 212, pl. 94, figs. 
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3 (enlarged fig. 55) which s h o w  narrower leaves, might tend to the sup- 
position of the occurrence of Cz. setcrcea. It really seems as if the leaves of 
some were dichntomniisly branched, but it is not quife certain, so that here 
also our thoughts may turn to leaves of Pinites. 

PHOENICOPSIS, Heer. 

Phoenicopsis cf. azcgustifolicc Heer. 
PI. I .  figs. 39-41, pl. 11. figs. 1-6. 

The occurrence of the genus Phoenicopsis is proved by the specimen 
figured on PI. I, fig. 41, which presents a fascicule of long linear leaves 

\vi th parallel veins proceeding from a short shoot. Unfortunately the leaves 
of this specimen are in such a bad state of preservation, and run into one 
another so, that their true 11readth cannot be ascertained. Consequently 
neither tlreir form nor the nurnher of veins on endl leaf can be determined; 
these seem however to have been at leust ten. The specimen, fig. 39, on 
the same plate, shows II fasciwltite arrangeinent of the leaves, b u t  they do 
not reach d o ~ l  to the short shoot. 

Heer (Flora fossilis arctica, vol. 4.) states the number of veins in Phoe- 
?ticopsis angitstifolin to  be 6-10, in  1%. speciosa to be 15-23, in Ph. 
latior to I-be 20-30. Those specirneiis figured in  1’1. 11. which 1 suppose may 

belong here, have 8-10 wins, escepl the specimen, fig. 2, in which the up- 
1)er part of the leaf slio\vs ‘l’tro species Lhus seems probably to be angusti- 
fol ic( ,  brit this cannot be determined with perfect certainty, owing to the pre- 

sent material being so bad. 
The fossil which is figured by X’ewton and Teal1 in their first paper on 

1’1. 38, fig. I O .  arid wit11 smie hesitation hrnught under Baiera, should evi- 
dently be placed here. 

FEILDENIA, Heer. 

1. 

The slwcimrn is figured upside down. 

Thc occurrenre of this geniis is asiumcd hp me chiefly in consequence 
of the s p i n i e n  that i -  relmsented PI. I, fig. 28 ontl which, as also fig. 29, 
has ulreacly lwei1 figured in  Sailsen’> ‘Fiirtll~~~I Korth’ (vol. 11, p. 486, fig. 
4 cC. 5). Ilo~vever, d-e\dicrc 1 1 1i111-e ndduced the difficulty of distinguishing the 
. 

1 A. G.  iYuUtorst, ‘Zur mcsozoischcn Flora Spitz1icrgt:ns’. &I. Svenska Vetenskaps 
Akudeiuicnu Iiundlingnr, ~ c i l .  30, n u  1, Slucliliolui 18%. 
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leaves of this plant from those of Phoenicopis, and suggested that the two 

genera may perhaps coincide. If it he difficult to distinguisli complete leaves 
of the two genera the one from the other, this difficultv is of course greatly 
increased when such fragmentary specinieris as those in question are to be 

determined. For this reason it is wit11 a certniri degree of hesitation I include 
them under this genus. The occurrelice of Feildeiria is, however, not uriexpected, 
as it is represelited in the [‘pper Jurassic flora 01 SpitsLergen. 

- 

Feildetiia sp. 
PI. I. figs. 95-30, 32. 

The specinieri figured i i i  fig. 2s preseih n falciform beiitl at the hase 
of the leaf, still Iiiore pm”unccd tliart that u u u l  i t1  Feildenicc AYordeizskioldi 
Nath. (1. c.) from Spitsbergeri. 011 the cotitritry tlic Lase of tlie leaf of the 
specimen fig. 27 is straight, tlie tipex is rouiitled nnd lint oblique, as is gener- 
ally the case with t l le  slieries descrilied froiu Spitshergen. In this the num- 
ber of the veins is usually 6, only csceptioiiallv 10, wliilc 8 to 10 seems to 

be the usual numher in I h e  specimens from E’raiiz Josef Land. If these 
really belong to the FeiZdmiu they may therefore probably belong to a new 
species. One specimen in the brown softer rock with but 6 veins is, however, 
very similar to Feiltlenia :~~ordemhiiildi Kath. from Spitsbergen. 

TAXITES, Brongniart. 

Taxitea cf. gramiwus Heer spa 
PI. 11. figs. 20-23. 

Cgcadites gvamineus Heer, ‘BeitrGge zui’ f0s.s. Flora Spitzhergens’, p. 34, 
pl. 8, fig. 7 (‘?;, 8. Meer, ‘Beitrkge zur Jura-Flora Ostsibiriens 
etc.’ 1). 100. pi. 26, fig. 4. 

2”mites grmwineus Nnthorst, ‘Zur nie.iozoischen Flora Spitzbergens’, p. 17. 
As far as may be ascertained from tliese fragmentary specimens, they 

seem to agree very well with Tcizites grat)li.neus Heer sp. from tlie Jurassic 
strata of Spitsbergen arid East Siberia. The leaves are  about 3 to 3.5 nim. 

in breadth and present transverse impressions on their surface, which may 
certainly be considered a phenomenon of dessication, but which, a t  the same 
time, doubtless is connected with some structural peculiarity, l is  they so often 
are  seeii in this sort of leaf. 
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The specimen fig. 23 is broader than the others (4 mm.), but not more 
SO than fully permits of its belonging to the same species. A similar specimen 
from Spitsbergen is figured in my work cited above (PI. I, fig. 14). 

ABIETITES, Coeppert 

Abietites(?) sp. 
PI. I. figs. 42, and (magnified) 53. 

In my opinion this leaf is complete, and not tfie apex of a leaf of Pinites 
(pityophylluin) as seems proved by its narrowing off a t  its base and the 
special structure thereof. It may therefore be compared to leaves of Tsuga; 
as however there may be a question also of Sequoia and other genera it can- 
not be determined with certainty. Nor do the other conifer remains give 

any clue, as among them seeds are found which may be said to point both 
to Abies and Sequoia. 

PINITES. Endllcher. 

There cannot be the slightest doubt that the genus Pinus - to the extent 
hat Linne' has allowed i t  - is represented in the fossil flora from Franz, 
Josef Land. As, however, the various remains are usually found separately, 
there is no possibility of deciding, in each u s e ,  whether there may not also 
occur some closely allied but now estinct genus. It is therefore wiser to use 
the denomination Piwites for these remains, which in no way precludes that 
in many cases, they should in reality helong to Pinus itself. In accordance 
with the nomenclature already in use we will call the leaves Pityophyllum ; 
the twigs Pityocludm; the cones Pityostrobus ; the seeds Pityospermurn ; 

the male flowers Pifyanthzcs. It is plainly more correct to name these organs 
separately than to connect them witli one another, which will always prove 
more or less arbitrary and uncertain. These names are of course provisional, 
and will be withdrawn, so soon as the connection of the different organs with 
one another be proved. 

Pilyafithus sp. 
PI. 11. figs. 7, and (magnified) 7 a. 

It appears to me fairly certain that this object is a Pinzcs-like male 
flower, though the details of the structure of the anthers cannot be disting- 

uished. Their edges appear however to have been fimbriated. 

I A. G .  i\.'atlrorst, 'Zur mesozoisclicn Flora Spitzbergens', 1. c. p .  69. 
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Pityostrobus sp. a. 

Pi. 11. figs. 9, 10, and (magnified) 9 a, 10 a. 

-_ .- - .. _. . - 

These specimens, as is generally the case with mesozoic forms, belong 
to the sub-division Sapinus, which is characterised by thin sc.&s of cone. 
Thus we can choose between the genera Cetlrzis, Lnrix, Abies, Tsu,Qa and 
Pima, of which the two last rriust be given the first. place, i f ,  oti ttie whole 
there call be question of ilny kIto\vn genus, which cnrinot be deterriiined from 
the scanty material available. 

The scales, as previously stated, are tliin, aiid seen1 to have had an oh. 
tuse apex. They arc furnished wi t t i  longititdirial stria? which curve outwards 
on either side (fig. 9 a). l h e  specinleu fig. 10 slio\vs parts of the stxles 
nearer their base, with indications of innpressions rriilde 1)y the two seeds. 

r >  

Pityostrobus (?) sp. b. 

PI. 11. figs 11, and (magnified) 11 a. 

Possibly tliis little spxiriieri iiiay he n young coiie, or inore correctly 
the fern&? flo\vcr of a siwies. \vliich bcloiigs to the genus Pinus in a 
liiiiited sigiiific*atiorl. Ttrc i w d  ol)jiv-l preseiits rather pou-erfrtl rhonnboid 
impressions, arid rc*calls Strobilitcs lfceri  Xatll. from ttie Jurassic strata 
of Spitshergen I which Heer, in his day,  c,otisidered R young P i r m  cone.a 
On the other hand there might also hc the clwstion of soilit! short s h o t ,  for 
which reasoti i t  is with great hesitation I tlescribe the fragment as Pity- 
ostrobus. 

Pityospermm cf. Mankianum Heer sp. 

P1. 11. fig. 15. 

Pinus Naakiann Heer, ‘Beitriige zur Jurafloru Ostsibiriens und des Amur- 
landes,’ p. 76, pi. 14, fig. 1. 

This specimen agrees so entirely with the seeds of Pinus Maakiam 
described by lieer, more especially with his fig. 1, that the identity of the 

NauIwst 1. c. p. 20. 
Hew, ‘Beitrge ziir fossilen Florn Spitzl)cxrgens’, p. 45. pl. 9. fig. 7. 8. Flora fossilis 
tuctica, vol. 4. 

3 
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two can scarcely be doubted. It is much smaller than the other specimens, 
Probably the specimen represented by fig. 16 should also be placed here, 

but it is so torn that any determination of it is very 
uncertain. The specinien figured in the accompanying 
text-figure (fig. 3) differs by being narrower-winged, but 
Heer's fig. I b  is also more narrow-winged than his 
fig. la. Heer is of opinion that Pinus Maakicvna may 

. - ___ 

, -- .. 

Fig. 3. Pityaspermum. 

possibly belong to the genus T q a .  

Pityosperinurn cf. cuneatum Nathorst. 
PI. 11. fig. 14. 

owing t ( J  the smallness of the seed itself (scarcely one third of the 
seed-wing) and what appears to he an almost truricate apex of the wing, and 
also a s  regards its dimensions, this specimen seems closely allied to Pityo- 
sl)ermu,m ciciaeatuiit from the Upper Jurassic strata of Spitsbergen, already 
described hy me'. However, the identity of the two-owing to the incompleteness 
of tlie specimen in question-cannot be considered certain. 

Pityospermurn iVa9weni n. sp. 
P1. 11. figs. 12, 13. 

As a type for this species we must first of all reckon that specimen re- 
presented in the annexed text-figure (fig. 4) which, of all the seeds obtained, 

is the most complete. It is about 11 mni. in length, the 
seetl itself is almost round, not quite half as long as the 
wiiig, this latter having its greatest breadth about the middle. 
As regards its form in other respects, I refer the reader to 

the figure; the wing shows as usual, fine striae radiating 

Another complete specinlei] to be entered here is that 
I t  has 

tlie siimc. form and dirnensions, differing only by the outer margin of the 
wing itretching 

Fig. 4. 
Pityoq,erntum Lo\vards the outer margin. 

iYt4 t l S C l 1 . i .  

S ; i t ~ i r u l  aize.  
figured h v  Ll'ewtoii and Teal2 in their PI. 38, fig. 6. 

far ns the lower side of the seed. 
Ilere we niusl c-ertniiily also include the specimen on PI. 11. fig. 13, 

possibly also fig. 1% tlie wing of wliich, prohuLIy Owing simply to its state 

of preservation, appears narrower. 

I S a t h o d .  'Zur rnesozoischen Floro Spilzbergens', p 63, pl. 5, fig. 38. 
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Pityospermurn sp. 

P1. 11. figs. 17, 18 and (magnified) 18a. 

This specimen differs hy the considerable size of the seed and the greater 

length of the wing, which also appears to be riarrower. It is. Iio\\-ever, so 
obliterated in the specimen, fig. IS, that its real form carlnot be ascertained 
with any certainty. 

Whether the specimen, fig. 19, is really a winged seed is uncertain, the 

part that slioultl correspond to the wing seems too thick for that. It ought 
therefore a t  present to be considered as incertne sedis. 

Newton and Teal1 have also figured two winged seeds (1. c. P1. 
38, figs. ’7, 8) which evidently belorig to one or t \vo  other species character- 

ised by very large seeds. Their specimen fig. 8 is aborit 28 nim. in length. 
It therefore aplwrs iis if there had been five or six species of Pinates 

growing in the same lovality, which is not ho\vcver per se inil~rtibable. From 
the Tertiary Taxodium slate at Cape Staratschiri of Spitsbergen, Fleer has 

described no less than 11 tlifferetit species founded on seeds and scales, so 

that the occurrence is not without analog?- among cases previously known. 
It is moreover possible that. a part of these winged seeds nisy have been car- 

ried hither from a considerable distance. 

Pityophylluvn cf. Staratschini Heer sp. 

PI. 11. figs. 24, 25. 

Pinus Staratschini Heer ‘Kreideflora der arktischen Zone’, 1). 129, pl. 38, 
fig. 6, 7. (Kgl. Svenska Vetenskaps Akademiens Handlingar 
vol. 12, no. 6 and Flora fossilis arctica. vol. 3). 

Pityophylhnt Staratschini Nathorst ‘Zur mesozoischen Flora Spitzhergens’, 
pp. 41, 68, pls. 5, 6, figs. 28-30, 33-36. 

These leaves are narrower than those of Taccites gra9)ciizet.r~ Hew, while, 
at the same time, they are hronder than the leaves of Pi tyophg l l z r~  Lind- 
stromi. The surface presents the same transverse rugosities as in the former 

species, which is also the case with very siniilar leaves descrihetl hy me 
from the Upper Jurassic beds at Advent Bay, Spitsbergen. The insufficiency 

of the material, however, renders the determination far from certain. 
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Pityophyllum cf. Ikndslrhni Nnth. 
PI. 11. figs. 26-3443, 38. 

Pityophyllmn Lindstromi Nathorst 'Zur mesozoischen Flora Spitzbergens,' 
pp. 40, 67, pl. 5, figs. 13-15, 18-31; pl. 6, figs. 17, 18. 

The  leaves of this species are generally 1-1.5, seldom 2 mm. in breadth 
and often show a distinct rnidril), a t  times with a n  indication of two mar- 
ginal veins, and moreover finer longitudinal striE, which. I suppose, corres- 
pond with the rows of stomata. 30 such transverse rugosities as exist in 
the preceding species are present. On the lower (outer) side the leaves are 
convex, but 011 the upper (inner) side conctive, as is seen by the transverse- 
section fig. 38, arid moreover ill man!- other specimens. For a more par- 
ticular description I must refer the reader to my work cited above. 

Probably the two specimens, figs. 35 (cnlargetl 364 a ~ i d  36, should also 
be included here, as they are probably to be considered as short shoots; if 
this be so, the species must h o w  had many leaves in each short shoot. 

The leaves in question are the most common fossils of the plant-bearing 
stratum, and occur in rnost specimens of the rock. As in the collection from 
Advent Bay, Spilsbergen, so also in Franz Josef Lalid there are accuniulations 
of broker] coniferoils leaves connected in such a maiiiier that it must be de- 
duced that they have heen the abode of some phryganid larva. This seems 

to indicate that the dejiosilt as is also probahle frorn other reasons, has origin- 
ated in fresh water. 

CARPOLITHES. Sternberg. 

PI. 11. figs. 8 and 8a (magnified). 

A surnewlitil olilic~ue > e d .  the margin of which has evidently been sur- 
rouiitled by c2 iiariwu niiig. 11 riinp he roniparetl with my Carpolithes sp. c. 

from the I'ppcr Juruszic strata of Spitshergen rfiathorst, 1. c. p. 69, Taf. 5, 
figs. 4i--49, 51) though tlic speciriien before US is far less symmetrical. 
Among the conifers of the present day the seeds of Sequoia are rather like 
it in appearance. 
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Carpolithes sp. b. 
PI. 11. figs. 4.0 and Ma (magnified). 

This may be the seed o f  Taxites or Ginkgo, but may even be a wingless 
Pityospermunz, or one where the wing has fallen off. 

Carpolitha sp. c. 
PI. 11. figs. 41 and 41a (magnified). 

An oval seed, striated, (fig. 4la). It is possible that it may he a Pityo- 
sperwmn without wings. 

Carpolithes sp. d. 
PI. 11. fig. 42 (twice magnified). 

Two seeds, not unlike the preceding Itiougli more ncutc, are here fixed 

It may he consideretl that Ihey are impressions at the side of each other, 
of  two Pinus seeds riffixed to the scale of cone. 

(krrpolithes sp. e. 

The cnst of n seed represented i n  the accompanying letterpress-ligure (fig. 5) 
In the centre 

there is a deep impression or cavity, and the apes ap- 
pears cleft. Thus it bears a faint resenihlance to certain 

Sa))mropsis-forms from Eastern Siberia described hy 
Heer, without, however, any complete agreenient with 
any of theni. 

I I R S  on the whole a lieart-like forni though with a truncate hase. 

kg e 
Fig, 6. 

Carpolithes sp. e. 
rioturtll size and 

magnified. 

1 '  a] 
L 

ISCEIL TA E SEDIS. 

Fig. 6. 

The object here represented (fig. 6) is probahly an inflorescence of some 
conifer. As, however, it may be also c:ompared with twigs, I have thought 

- il wiser to enter the fossil as inccrtae sed,k. The cylin- 
I: 6 t q  drical objects lying beside aid above one mother, 011 

!k&J gg the surface, present a sculpture (badly represented in the 
figure) which semis to indicate that they have heen 
constructed of small, closely packed scales. If, on the 
other hand, the objects be considered t~vigs, the sculp- 

turc o d d  lie deriveti iron1 leaf-scars. 

Fig. 6. 
Iqtceq.tae seais. 



GEOLOGICAL AGE OF THE PLANT-BEARING DEPOSIT 

A glance a t  the accontpanying list (on pp. 2%-24) of the fossil plants 
described i t i  these pages, will at once prove to spec.inlists that the fossil flora 
froni the deposit Letweeii tlw basalt bedi of Fraitz Josef Land, Itas its greatest 
reseniblnnce with the previously k n o w n  Ji1ras.G floras Ron] Siberia and Spits- 
lwrgctn. Of these, that of SiLtrria and the tlorn of Cape Bohenian of Spitsbergen 
huvc hy Nem.  (arid afterivurds ljy nie) \Jetail h u g l i t  utider the Brown Jura, an 
opinion which. a s  regards the In ttcr floro, is no lotigc~t~ tc?nal)le : the investigations 
carried on 1)y iiir cluriiig ! t i c  slimmer of 18!)S Itavitig proved that it niust be 
p l ~ c e d  a h v e  tI i ( .  Osfotdinn i4itcella-twaring tleposits. I\’e may thus, to begiti 
with. affirni that tlie pltitit-l~emiti~ deposit of Franz Josef Land is younger 
than t he  Oxfortfinit. o r  beloiigs to its itpperiiiost portion, which also harmo- 
nises \villi tlie supposition of IIie lowest baaall-hed having its place above the 
Oxfordian niariiie deposits contai~iing Ammonites Lamherti. There is, 
moreover, no doubt whatever that the flora of Franz Josef Land is younger 
than that of Cape Boheman atid Siberia, a circurnstance which is proved by 
its ariil)lt. supplv of the Piniles sllecies. In this respect i t  agrees more with 
the youngrd Jurassic flora of SpitAergtw. vir: tltnt described by me as found 
at -Advent Bay, atid by Hew :IS discovered at Cape Staratschin. As a mat- 
ter of fact the most contilion species found at Frnnz Josef Land seems idsn- 
tical with I’ityol~lz~yZlzm Lintisfrefrti Xath. also so conimon in the deposit 
at Advent 1.h~. The age of this delmit 1 have tried to define by stating 
that **the nearest nppro;ich to trilth is made I)! counting the deposit as Upper- 
~iiost Jiirasic ,  to o. horizon which is sornwvhat older than the Wealden.” 

The agreement between the fos;sil flora of Franz Josef Land and Advent Bay 
is, however, far from conrplcte. Mod retnurkat)Ie is the absence, at Franz Josef 
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Heer from the Siberian Jura. 

Allied or identical species 
from other localities 

List of species described in this paper. 

G-inkgo polarks Nath. var. pygataea. 
oinkgo sp. 

Cladophlebis sp. 

Sphenopteris sp. a. 

Ginkgo plzrripartita Schimper sp. from 
the Wealden deposits. 

Splwaopteris sp. 1). 

Sphenopteris si). c. 

Sphenvpteris (Adiantites) S ~ J .  d. 

Pterophylhrna ? sp. 
Pod ozmniles ? sp . 

Ginkgo polaris Eath. 



Allied or identical species 
List of species described in this paper. 

I from other localities. 
~ 

Czekanmskia rigida Heer from the 
Siberian Jura and from the Rhaetic 
beds of Scania. 

1 Czekanowskia cf. rigida Heer. 

Phoenicopsis cf. anprstifolia Heer. Phoenicopsis nngustifolia Heer from 
the Jura of Siberia and Spitshergen. I 

Feildenia. sp. Feildenia Xordenski0ldi Kath. from 
the iippermost Jura of Spitsbergen. 

Tuxites ci. grnniineus Heer sp. I Tnxites gramineats Heer sp. from 
I 

the Jura of Siberia and Spitsbergan. 
Abictites.2 sp. 
Pityanthus sp. 
Pityostrobus sp. a. 
Pityostrobus .> sp. b.  
Pilyosprmum cl. Mwakiriuztm, I Pityospenriunz Nawkianum Heer sp. 

Pityosyc>rnruiii A. ctitaeutum, Satli. ' Pit!josl,eruzwt cuneatum Nath. from 
the uppermost Jura of Spitsbergen. 

I 
Heer sp. I from the Siberian Jura. 

Pit yospemtac ni  Saiisc ni Sa tl I .  

Pi tyopl ty l l~  UL Stnratschini Heer sp. 
froin the uppermost Jura of Spits- 

i bergeri. 

Pityophyllum c f .  Ihadstrgi,ii Xatli. I Pityopkgllim findstrami Nath. from 

I the uppermost Jura of Spitsbergen. 

Carpolitha sp. b. 
Carpolithes sp. c .  

Carpolithes sp. d. 
Carpolilltes sp. e. 

Carpolithes sp. c. from the upper- 
most Jura of Spitsbergen. 

.?Samuropsis from the Siberian Jura. 
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Land, of Elatides curvifolia Dkr. sp., which both at Cape Staratschin and Advent 

Bay predominates to such a degree. Buiera spekbergensis is also not found at 

Franz Josef Land, while a t  Advent Hay no Ginkgo polarh, Phoenicop&, etc., 
appear to have been discovered. Uiider these circunistaiices it is not probable 
that the plant-bearing deposit of E’ranz Josef L a d  is quite coiiteni1,oraneous with 
the plant-bearing strata of Cape Staratschin ami Advent Bay, but it is diffi- 
cult to decide whether i t  is to he coilsidered older or younger. 1 1 1  favour of 

the former supposition there is the fact of the similarity or affinity of species 
in the fossil floras of Siberia and Cape Jhhemaii (Spheuopteris, I;inkgo 
polark, Czekataowskia, Phoet&icops-is, Yityospwrrium Xuukirtrt to,~); nut1 

the most natural conclusion, in consequence, woiiltl he to consider tlie flora 
of Franz Josef Land as  belonging to  a period bdweeii the fos3il floras of 

Cape Bohenian and Advent Bay. ‘The niaterial at hand ih, livwever, so in- 
complete, that a precise deterniinatioti of the age of the deposit c a n  only he 
made to an approximate degree. As regards its d o ~ ‘ 1 1 ~ a r d  limits, as pie. 
viously stated, it may he adduced with certainty tliut i t  niust be younger 
than the Jurassic flora of Siberia and Cape Hotieman. As these, as hefore 
stated, owing to tlie stratigraphical conditioiis milst he youitger than the 
Oxfordian, or helong to the uppermost part of i t ,  the fossil flora of Franz 
Josef Land must in consequence, be still younger. HCJW much younger, how- 

ever, it is very difficult to decide. As regards its upward limits there is 
the difficulty that in the Polar regions no real Weulden flora is, as  yet, 
described. There appears to be I I O  agreenient with the I!rgoniati flora of 

Greenland, and i t  must therefore be supposed that the fossil flora of Franz 
Josef Land is older than the Urgonian. Tlie result of the age-problem can 

therefore only be thus defined : that the plartt-bearing deposit was formed 
towards the close of the Jurassic or coiiinieiiceiiieiit of the Cretaceous Periud, 
without our being able a t  present to seltle which. 

In order to avoid misapprehension, i t  is perhaps hest, for me to nlention 
that, together with many other authors, I reekon tlie Wealden as 1)elonging 
to the Jurassic Period and not to the Cretaceous; a question in itself, of 
very slight importance. 

It seems, however, as if the conditions at  King Charles Land, as  examined 
by myself in 1898, might possibly define with soniewtial nlore I”.ecision the age 

of the deposit. Above the fossil-bearing marine strata which. accordi% to 
4 
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the determination of Dr. J.  F. Pompeckj reaches up into the Neocomian, 
there is L\ plant-hearing deposit which shows affinity to the fossil flora both 
of the Wealden and Cape Boheriiari. This plant-bearing deposit cannot 
therefore, in consequence of its stratigraphical position, be older than the 
Wealden. It is covered by a hasalt-bed, above which, at one point, I found 
fragments of a plant-bearing stratum which in every detail appeared to agree 
with the stratum between the basalt-beds of Franz losef Land and which, in 
all probability, as is the case there, was covered by another bed of basalt. 
If these plant-bearing strata are identical. which cannot he fully proved owing 
to the condition of the material a t  present available, then, as a natural conse- 
quence, the fossil flora of Franz Josef Laud must either beloiig to the Weal- 
den, or be soniewhat younger. This question will be further touched on in 
my work on the geology of King Charles Land when describing its fossil 

__ . __. . . . ... . 

I’lallts. 



PLATE 1. 



P L A T E  1. 
-- 

Figs. 1--42 are drawn in natural size. 
Fig. 1. Cladophlebis sp. 

2. Sphenopteria sp. a. 
3. Sphenopteris sp. b. 
4. Sphenopteris sp. c. 
5 & 6. S’)hempteris (Adiantites) sp. d. 
7 .  PterophylIltrrn si). 
8--1!). Ginkgo polaris Nath. 

20 k 21. 
22- 24. Ginkgo 5p. 
25-30. Feildetziu si). 

31. Podozu)r&s.5 si). 
32. Feildeniu ? 
33. Male flo\ier of Ginkgo. 
34 Czekuiionwkin S 
35. C:ekcriw)cskia cf. rigitla Eleer. 
36-38. Czekaizowskirc .2 
3!)-41. Phoenicopsis cf. angustifoliu Heer. 
42 dbietites) SI). 

Figs 43-57 are riiupiiified drawings. 
4:) C1udophZd)is 51). (Fig 1 ’ .  
44. 
45. 
46. 
47 k IS. 

Ginkgo polaris Kath. var. pygiimcc. 

Spheuopteris si). a. (Fig. 2). 
S’lie)?opteris sp. 1). (Fig. 3) .  
Spliriiopteria sp. c. (Fig. 4). 

Sphe)zopteris (dtlircwtiles) SJ) d. (Figs. 5 & 6). 
Mille floivet. of (I’i~zliyo (Fig. XI). 
G i ~ t k p  polaris K d h .  vur. pygmcea. (Fig. 20). 
(;iitfigo poluris Eath. (Fig 18). 
(;i)ikgo polaris Kath. var. pygt tma (Fig 21). 
JbicMJs sib. (Fig. 42). 
Cnhiri~oidiiri cf. rigida Heer. (Fig. 
(,’zeh.utio)cskicz ? (Fig. 34,. 
Lenf of Tasites with parmitic fungus. 
fig. 56 still more ntagnificd. 
f’terophylZu9,t? sp. (Fig. 7). 

56 a, part of 
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PLATE II. 



P L A T E  II. 

Figs. 1-6. Phoenicoipsis cf. anguatifolia Heer. Figs 3a and 
Ga portions of figs. 3 and 6 magnified. 

’7, niagnified 7a. Pityunthus sp. 
8, magnified sa. Carpolitha sp. a. 
9 & 10, niagnified 9a, IOU. Pityostrobus sp. a. 

11, magnified 1 la. Pityostrobus .? sp. b. 
12 & 13. Pztyospermufiz iyanseni Nath. 
14. 
15. IG?. Pityospersnuwt (3. Jfancikicinuni Heer sp. 
17: 18, magnified 18a. Yifyoq)arwt~ztm sp. 
1 !), rriagnif ied 19a. Pityosperwi.u~m? 
20-23. Taxites cf. graniiriczcs I-Ieer sp. 
24, 25 Pityophyllww cf. Sfccrccbschini Heer sp? 
26-34, %a, 2fh, :Ea, :3:3a, 34ti riiagnified portions. Pi- 

I’ityospermum cf . cumat um Naf ti. 

tyophylluw,,r d. I,and.stromi Nat h. 
37. Transverse sectiori of ririkrio~vn leaf (PityophyU~m 

or Ckekonotuskicc ?j thrice mngnified. 
38. Pityophyllzcm cf. Lindstrwi Kath. Transverse sec- 

tion: twitre magnified. 
39. Impression of wood. 

40, niagnifietl 44h. Cctryolithm sp. h. 
41, niagriified 4la. CarpoMhes SI). c. 
42, O’orpolithw si). d. Twice niagiiified. 
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I n the first three sections of this paper, the observations imparted are 

put together froni Ranhen‘s journals, siipplemerited by his verbal com- 

ments and explanations during the preparation of the work. The last section 
gives the ohervritions made during the time that the Aip  was drifting with 
the ice in the summers of 1895 and 1896, and is compiled from written and 

verbal iriformntion received from Scott-Hailscrt, Ulcssing and Mogstad, and 
also from the jouriials kept by Sverdrup. 

The first section (I) treats of the journey along the north roast of 

Siberia, from Yugor Strait, July 29th, 1893, riritil the do4ng i l l  of tlie ship 
to the north-wed of the New Siberian 13Iitndb on September %th. 1893 
(78” 50’ N. Lat.. 132O 20’ E;. Long.). 

wards. 
lowing year. 

The birds observed during this time were prinripnlly on their way s o ~ l l t -  

After the closing in of the stlip, no birds \ vwe  seen until the fol- 

The  second section (TI) gives the observations made at the time that 
the ‘Fram’ was drifting with the ire towards the Sly., during the first 

summer, 1894, up to the time when Kansen and Johanseii started on their 
sledge-journey, March i4th, 1895. This last point lies in about Sio N. Lal.. 
1010 55‘ E. Long. 

The first bird seen in the spring of 1894 (a gull, probably Pugophilu 
eburnea), appeared on May 13th; birds were seen now and again until after 
the middle of August. After August S r d ,  or the day when all the channels 
and lanes about the ship began to freeze up, no birds were seen. 
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During this part of the journey, 8 speciniens of Rhodostethia rosea 

They were were ahot and prepared, all of them young birds of that year. 
presented to the University Museum i n  Christiania. 

All this way, no laud w a y  seen, not even an island: and oi open water, 
only larger or smaller charinel5 i.ound the ship. especially numerous in the 
warmest time of the year (froin the cnd of bfuy until beyond the middle of 

August). -~ 

The third section (TTI) gives observations made during Nansen and 
dohansen’s sledge-journey, fir.4 i n  the Xoi.th Polar S C ~  itsell in  thc spring of 

1895. then along Franz Joscf 1,antl until the honien.ard journey (fronl Cape 

Flora) in August, 1896. 
During the journey i n  the Polar Sea, tlic. first bird seen (a Fzsl,)tarus 

glacialis) was observed on May 29tI1, whri  tlie travellers had Ijegun to 

approacli the north side of 1:ranz Jowf Laricl. That  ])art of the journey 
in which the highest lutitiidc, 860 I N ‘ ,  \vas reached, was uiidertaken so 

early in the year, that no hirtls were yet visilJle. 
Tri the siiniriier of 3 W). the ne\\l!-disco\.L.red group of islands, Hvidten- 

land (to ttie noi.th-(hi1+t of E’rtiriz Josef Land). WIS passed. 
Several bird-islands were seen? froin the Cohurg Islands southwards. 

The  last I d s  (yourig sl~ccinreiis of L r c t r t s  ylc/?tocs) ol~served that year were 
seen after settling in tlie wiiiter hu t  on Fredzrirk Jackson Island a t  the end 
of Sej)tcrnher. After the wintcr, little auks ( A l e  ulle) began to appear as 
early as February 25th (1896). 

The last observations were made during the stay with Mr. Jackson at 
Cape Flora. and on the homeward journey along the edge of the ice in the 
Barents Sea, August 9th, 1896. 

The fourth section (IV) gives the observations made on the ‘Fram’ after 
Itansen aiid doliariscn had left in March, 1895, until the return of the ship 
in August, W I G .  

During this part of the expedition, birds were observed in the highest 

During the first year, 1895, hirds were seen ill the period betwen May 
All thih tinie. the ship was north of M0 (between 

northerly latitudes i n  wliich h r d a  on the whole have been known to exist. 

14th arid September 14th. 
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M'' 27' and 85" 5' Ii. 1,at.. nnt l  tjetweeii 73'1 and M'J E. I,orig.\. or in a region 
of t.he Arctic Oc~ean, over which Nariseii mid Jolianxcn tiad passed cwly  in 

the s t m e  year, o i i  their jorirney south towards Franz Josef 1,nritl. 

During this period, while the ship was moving the whole tirne over a 
comparatively limited area. situated ut D distance of iil)out tlircc hiitidred 

kilunietres SI; of Ftxt~z Joscf l,nrid, the total iiiiiiiljer of slwiv3 observcd 

\vas 10, namely, Plectrophennx nimlis, Stemu ~~cu.crzrrc~, Pugopliila ebzcrnea, 

Rissa tridactyla, Rkodostethia roserc, spec*inieri of a 1,arits whid i  is stated 
to have been I)luck-bncked, n Stercortrriirs ( q w c i t ~ ~  iiiicleterniiiic~d). Fitlntarirs 
g/acicrZis, CqqJ/?4s .wmzdfi. and .Il/e d l c .  Noiie of the  spwie5, however, 

seemed to occur in any great quantity. 
Farthest north MYIS found F,/rZiitn~us glacirtlis, of wliich a specimen \vas 

observed in 850 5' N. Lat. 
The last suiiinier, 1896, when the *I:ram' was north of Spitshergen. the 

first bird (a ~ i i , i ~ ~ , - t i i i i ~ t i r i ~ ~  was observed O I I  llpril 2t;tli. It tiow nppcarrcl l l i a t  

for a distance of n t loas1 four hutidred kilonwirci north of Spitshergen, or 

hetween 8lo arid a'' E. h t . ,  the Rrdic Ocean is inhahifed hy an abundant 
bird-life, (1out)tIess consisting priticipally of young, not yet mature birds. w1iic.h 

spend the sitmrner months here. i n  and near tlie opcn channels i n  the iw. 
Amoiig the specimens orcurring here. somctirnes i t i  great nunilers. nit~y  

he named Ccpphus inandti, ,41k a.lle arid 1'agophil.u eburwen. A few 
specimens of wader,i (Aeginlilis hiaticicln and Cry+izophiliis fislicarius) 
were also found in these northern Iatitrides;. aiid a specimen of Xema sabinb 
wns observed. 



I. 

T H E  SIBERIAN COAST (AUTUMN 1893). 

Plectrophenax nivalis, ( L i i i . )  1'766. 

Ohserved e\eryvliere along ttie Kortli Siherinri roast where o landing 
u n s  riiade. lip to Taimur I h n d .  and on the mesf side of Cape Chelyuskin. 
The hirds were seen, as n rule, oiily sitigly or ~t few together. 

I,%llco nesalon, Tunst. 1'771. 

At Ilie easterri viid ol Yugor Strait, ( I I I  Jrily 30h, on the little island 
Sakolii (or Ftilcoii Islalid). R cwiiple of tliese hiids were seen, which evidently 
Iiiitl ~ o i ~ i i g  ones, f c i .  Ilicy dnrfcrl ~ ( J W I I  u i l t i  i l t l  wrenms, almost R L  Nansen's 
I r r ~ d .  'J'lie islaid was :i rorky one, \villi a 1)iwiIiitoiis cliff on the north 
siile. near wliic.li Iliese birds I i i l t l  Ilicir lioine. 

On Renii (74'1 46' IS. Lat., 85'1 4%' E. Lorig.), on August 2ist ,  another 
falcon mas seen f~*om the ship, but oil account of the distance, it could not 

be determined. 

Pdrchibuteo lappus, (Gniel.) 1788. 

On Sakolii Island (at the cmtern end of Yugor Strait), on July Nth, 
almost siniultaneouslv with the prereding, a large bird of prey was observed 
i.irding at ;I considerable height. As  the wings were rounded, it probably 
helonged to the above species. 

N y c W  scan&zcrr, (Liri.) 1766. 
Both at Khabarovn and all through E'ugor Strait, this species was 

numerous in the autumn of 18'33; and i i m r  h e  easterii end of the strait 
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(July 30th), as many as half a score of these 1)ird.s iniglil be i:oiiritecl at one 

time from one spot, scattered herta atid there over the tundra, perched oil 

stones or grass-tussocks. A t  Khebarova, they wt:t*e sonietiriies observed 
sitting upon the grave-c-rosses, on the wntcli for sninll twknts. 

~ 

It is p”Jbilble that the lt?nirning (L. obemisj  o r  oiie of thc X i c ~ o l z t s  
species had a heediitg-year at the time. KO iiviiig xpec.itiit:ti of tlrern \WJ 

found, however; hut all along the SiLcriaii coast, wherever a lariditig was 
made, their holes atitl l~urrowa were ohserved in  tlie hillocks. 

Idagopus Zagopus, (Lin.) 1766. 

This species wils o1)sjctrved twice o t i  the I’alnial l’etiitisiila (691~ 37‘ 
N. Lat.). 

011 August 8th. a wvcy WRS foitnd there. consisting of a cock antl 
four helix, all ol t1:ern full-growit sl)eciri1c>il.-;. (Tl1t.y \yere ill1 s1iot.j SIII)- 

sequeritlp II hen-i)irc! w a s  Y o t i n t l ,  kec?i)in,q guard ovw R single yoring o w .  

rather larger thaii a Ilirusli, antl j i i d  t d , l t ?  to flutter: the rest of t l i t :  I)rc,od 

may have been taketi by birds of prey (or I)p t t i t t  arctic fos). 

On Atigltst 2Otll. ‘ l < ~ j ~ t . ’  \~ t ! re  oI)ser\ecl OII I j e r l i i  (74’’ 4;‘ X. 1,nt.I. 
h i t  at. so grecit n tlistaiic*e. tttnt the speciris wuld riot be deterniitied. On 
September 8th. a speririieii was observed n l  rnther c.loser qusrLers. io Toll 
Ray, Chelyuskin I’eiiirisula ( 7 6 0  32’ IS. Lst.). T h  bird. which was a male, 
had scarcely begun to t i r i * t i  \vliite, a n d  still Ii i t t l  a qtistitity of brown (not. 

grey) feathers oil its hreast. The g r ~ r i d  was r i d  yet coverer1 with stlow, 

Squatarola heZvetica, (Lin.) 1766. 

On Augiist 8th, several specimens of this species were seen on the 
Yalnial Petiinsula1; and or1 August 20tli and 2lst. several iiioi’e were seen 
on Reriii (740 4P N. Lat.). Tliey all appeared to he full-grown, as the breast 
was still black. The groutid here was 11 ling-wvcred tundra. 

?Totanus n&uZarius, (Gunn.) 1767. 

A good-sized wader, of u mottled grey colour. and rather smaller than a 

whimbrel, and which may possibly have been n greenshank. was seen on the 

1 In “Furthest North”. vol. l., p. IW. this species, hy n11 inlrccurute translation, tins been 
culled the “goiden pluvrr“. 



8 COLLETT AND XANSEN. ACCOUNT OF THE BIRDS [NORW. POI,. EXP. 

l'almnl Peninsula on August 8th (69O 37' N. Lat.). I t  hat1 its haunt Iiear a 
brook on the tundra, wfiett if. prohal)I! had young ones, for  it circled round 
the travellers with loud cries, and often lighted on the ground close to them. 

011 IZeriij (one of the Kjellniaii Islarids), on August 20th. another large 
wader of u iiiottled gi'ey colour \vas seen tiniong the numerous waders occurring 
there. It probably 1)elonged to this species. 

Arquatella maritima, (Grnel.) 1788. 

Seen here a d  thew along the ( x J ~ s ; ~  of Siberia as far as Cape Chelyuskin, 
generally in little flocks of ciglil or tti i i  I)irdsi? often singly, but never in large 

flocks. On Henii (one of the Kjelliriari Isla~~tls), Iiowever, they were numerous 

on August 20th arid 21st. and one specirnen was shot1. 
I, 1 lie last sliecioicns heen O I I  the tilainland were i n  Toll Bay, Taimrir Gulf 

(at the begiiiiiing of the CI~t~l!ii~kiii l'eiiinsiilii). o n  SeIit. 8th2. 
I,ttstly, to the .iouth of the or lg~  of the ice, on September 20th, ( T O  

5 0  JS. Ltlt., d )out .  1 3 7 0  E. Long.), a flock of sniall waders. flying southwards, 
was seen f Y ( J l l l  the ship. Tlirv were siipposetl to belong to this species. 
This was ditwtly Lo the iiorth of Kolelnoi. a id  their appearance here in a 

flock, may possibly indicate IIie cxisteiice of l a t i d  farther north. 

Seen in great numbers on Henij (one of the Kjellnian Islands) on August 

20th and 2lst. They were in the sea near the shore (74" 46' N. Lat.). 

Crymophibus fdicarius, (Lin.) 1766. 

On August 20th and 2151, niimerous sl)ecimens of the grey phalarope 

These. too, were near the shore, hut without ming- were also seeti 011 Ken". 
ling with the preceding species. 

' A wing of this bird was brought to the Christiania Museum. 
In his journal. Sansen writes in tht:  ontry for Septerrlber 2nd, (on 'I'oimur Island), 
that the Lids 0 1  pcissclgc h d  illmost all gorie south. Iburing the last days of August, 
they met fliwlis o f  w i i d i b r s  out o n  thr wil. wherr. thry were probably collecting for 
tlieir flight ~ ~ u t h w u r d ~ .  
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On Selhteniher 20th. whcti the 'Frani' had just readied the edge of 

the ice (77" 46' S .  Lat.), it floc+ of \vt~lers was seeit flying from the ire to- 

wards the ship, together with flocks of Rissu triduct!jZa. They followed tiit. 

ship for sotnc tinw. and llieti set off southwards. T l te~e  were supposed 
to have been grey phalaropes. 

Branta bei*nz'cZa, ( L i t i . )  1 7M.  

Evttn at lilialcwova. from Ju ly  :#ltli to :\rigust 3 i d .  riuiitcroiis speci- 

mens of this spec-ies were seen. atid heveral welee stlot. T t i w  were 

siub.,eqricwtly ( ~ h e r ~ t d  fi*cqitentl>* as far us Tnimiir l h i d  : on c*ertaiii days 
i i i  tlic iniddle of Augrrst. tlwy \vert. to hr seen i n  floc-k.5 of various sizes. 

passitig tlw ship o i l  their way south. On August 90th niid 31st. t h y  
were again seen iii large flocks. niaking II ltnlt o i t  Rertii ( o w  of t l iv  

Kjellnian Islands). During t.tiis tinit..  the! showed c.ornprat.ively Iit.tle 
timid it?. 

On , 4 u g ~ t  31sl. a solitary spc~i tne i i  was oI~!i .vetl  sitting on n piew 
It WIJ theti sitowiiig fast, and of ice near rl'aimut* Islaiid (7(i1) 30' S. La:.). 

the ground soon 1)ecaiiie white. 

On July :lOtli ,  in Tugor Strait. iiuii1erous. iii m i t e  illstance, large, 
flocks were seeti, seeming. near the eilskrn eild of t.he strait. to number 
Some thousands. They also occurred in the lakes on the Yaltiial tundra. as 

far  as excursions were rniide (August tit11 and 8th). A nuniler of tlieni 
were shot for food. 

Subsequentlv, too, they were observed occasionall! up through the Kara 
At the Kjellmati Islalids (Renii). n flock '\vas secn 011 i\ugliht 91 at. Sea. 

) - 
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Somamia moZLis,rima, (Liii.) 17M. 

A few solitary specimens \vert* ohserved at Khabarova iii E’iigor Strait, 
on July 30th arid 31st. They all appeared to he (lurk io colour (summer 
pl umngt:). 

Ko eider-ditch IVIW afterwards si(wi until  Septemhcr 16th. to the 
en>t of Chelyuskiii, \vheri sevot.nl flocks IVCW st~eii fi.orit t h t !  ship, alniost. off 

the iiioutli of tlic Olenek. As the tyical  5: juolbissiiwcr has not with 
certainty been ol~sc?rvetl east of tht. Kaia Soa? it il; pi.oba.ble that i t  was 
S. waigra. 

Sterna macrura, S a i i n i .  1Sl9. 

13issa tridactyZa, (Liii.) Ii(i(i. 
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Larus glaucms, Fahr. 1780. 

A few specimens were observed at Kltabnt*ovn iron1 July 3Cltlt to Aiigrist 
2nd, and also one or two subsequently i n  the Karn Sea; but none em 
be said with certainty to have h e n  seen farther east. On Renii (K.jc4- 
man Islands), 011 August 20th and Ilst,  sonie large gulls were seen in the 
distance that were supposed to belong to this species. 

?Lams fitsot4 Lin. 1766. 

On July 30th. in Pugor Strait. off Khabarovn. n few specimens of a 
gull were observed, that possihty 1)elonged to the ahovc spee.ie.s. The hock 

was slate-colourcd, hut seeiited to he n sliade lighter ttiaii in T , .  f m c u s :  the 
species niav have heen L. ~ ~ ( S C N S .  or I m 4 i l v  L affinisJ I h i n l i .  18>X 

O n  the Kjcllmntr T ~ l n n d s  (off Renii). O I I  1Zrigrrst 21x1. i\ few gitllh ivcre 

again seen. I~elotigitig t ( i  one of t lw  mialler. Iiltick-lmc~ked qwcies (74" Ui' 
N. Lat.). 
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and which is still preserved in the St. Petersburg Museum, belongs to this 
variety. 

Pagophila eburnecr, (Phipps) 1774. 
The first specimens seen were on Taimur Island, between August 29th 

and September 2nd (7Gn 30’ N. Lat.); they all appeared to be adults, with 
white plumage. Some few specimens were subsequentl~: seen on the 
Chelyuskin Peninsula, on September 7th (King Oscar Peninsula). but none 
later in the autumn iii the ice. 

Stercorarius creptdatzcs, (Banks) 1773. 

This species was observed a t  several places along the Siberian comt, 

from Yugor Strait up to Cape Chelyuskin. 
On July 2!ltti, ti specimen was shot on a sniall lake close to Khaba- 

rova; its still downy yourig one was also shot as it .warn out to hide among 
the rushes. The full-gro\vn bird was white-bellied. 

On Reriii (Kjellman Islands;). on August 20th and 2lst, both this and 
the following species were observed, but the latter in the greater number. 

On September 2nd, B good many skua5 wer’c still to he seen at Cape 
Laptev on Taimur Island; and on the 4111, Il’ansen saw several, in the 
sound (died by Nordenskii;ld the Taimur Sourid, persistently chasing a 
Catzis Iugopzcs. JYtieri they bccnme a \ v n i ~  of Kansen’s presence, they flew 
straight :it his head. arid thcnc.efoi*th divided their attack hetween him and 
the fox. ii cwnsiderahle qriaiitity of snow had already fallen, and most of 

the birds of passage had disnppeared: there were also very few of either 
gulls or kittiwakes. Most of the specimens of Richardson’s Skua, observed 
during the expedition, were light-bellied. 

Sfmcwrarius longicaudu.s, (Vi eil I.) 181 9. 
Observed frequently (in some crises rnirigliig with the preceding species) 

a5 far as Cape Ctielyuskin. 
A few mere even seen in the Kara Sea during the early days of August; 

hut they did not occur with any frequency until August 11th on the 
Yalmal Peninsula, and sribsequently along the Taimur coast (numerous speci- 
mens were obsen-ed on August 19th). Iii several places, e. g. Reno 
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(Kjellman Islands), they were more numerous than the larger species, a fact 
which had already beeri observed by Middeiidorff, and subsequenll~, i i i  1678, 
during the Vega Expedition. 

The last spwiiiwns i i o t c d  w r e  seeti o i l  September 2 1 1 .  in Tnirnur Bay. 
off the Kin;: O>('ilr I'cniiiriila (76'' 32' IS. I A ~ . .  98'' 30' E:. I A ) I I ~ . \ .  

Uria Zomvin, (Pall.) 1511. 

All the wny through the Kara Sea. and along the Siberian coast to 

Cape Chelyitskin, no little auks or guilleniots were seen. 
On Seplemher lNi ,  \vheii the slrip wab outside Khatangn Ray ( 0 1 1  tlie 

Eastern Tairnur Peninsula), a few specimens of Brtinnicli's guillemot were 
seen swimming about among tlie picres of ice. The\- pro1)nI)I.v originated 
from Preobrascheriie Island, \\here K;ordenskiiilcl. in Aiigiist. 1 S X  during the 
Vega Expedition 1, found a large (*olony estahlislied (together with Ilissa Iri- 
dnctyla and Larzrs glaw~czcs). This colorry is [)f'ObnfJl~ flie first east of 

Novaja Zemlja. 

Off the Xew Siberian Islo~itls, no birds were seen. A solitary bird, 
seen at some distance off in the sen, on Septeniber 19th, \vIien the shij) was 
alrriost in 770 N. Lat., was supposed to be n guilleniot. 

' 'Vegos Fard kring A!cieii ocli Enropn', vo l .  I ,  1'. :137. 
'Voyage of thc Vega', k o l .  I, p. :61. (London, lt(81). 

t Stockholm. 1NJoi. English c d i -  
tion: 
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T H E  F I ' R S T  S U M M E R  (1894) I N  T H E  ICE. 

Plectrop?wnax nivalis, (Lin.) 1766. 

On June 21& 1894, when the *Frarn' \\-as i n  81 O 4.9' N. Lat., 121O 
44' E. Long., a single specimen came to the ship, the only one that was 

seen. It came out of the mist to the south, and settled on the refuse- 
heaps near the ship, where it was shot. I t  was a male. 

ltissa triductyla, ( ] h i . )  12X. 

The first kittiwake observed during the spring of 1894, was probahly 

seen on June E n d ;  hut, as on several previous owaions ,  the bird was just 
far enough away to pre ;mt the cwtiiin deteimiinatioii of tlic species'. 

As soon as chiirlnels begari to open U I I  rouiid the ship in the summer 
(July, 1894), kittiwakes appeared iiiore regularly, and were soon seen very 
often, hovering over theni. On sonie days 
several specimens appeared: on .July 19th for in4anre, eight were seen a t  
one time. 

idently lookiii;: foi- (.iw\ttireans. 

Being rather shy, only one specimen \vas shot (by Sverdrup), on 
dulj 14th. 

They cmtinued to make their appearaiwe (tliougli not, on the whole, in 
great numbers) until bevond the middle of August, wheii the lanes and channels 

As early as May 13th, a bird was soen in the distance that might possibly have 
belonged to this species, but wliicli  wus more prolicil~ly Phugophila sbrcrnt~~ or 
Pulwmrus. 
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began to freeze up (,lugust 2331.4. 
E. Long. They were iiot seen subsequelitly. 

Tht: ship was then in  8lo N. Lat., 1230 

Rhodostethia rosea, (Macg.) 1524. 

None of this spec-ie..i was observed during the voyage along tlle Siberian 
coast, nor yet, wit11 certaintv, nor111 of the New Siberian lslxnds during tlle 
first autumn. 

In the second autumn (IRU), when the ship was in 81 0 5' to 8 1 0  8' 

N. Lat. arid 1 2 7 / ' 2 O  E. L o I I ~ . ,  eight specimens, all young birds of that year, \vere 

shot hetween August the 3rd aiid 8111. KO others were ohserved wit11 cer- 
tainty. The  diskinre frorn the ilearest kno\vri land (the S e w  Siberiari 1&11ds 
and Cape C I ~ t $ ~ d i i ~ i j  was u h t  560 kiionietres. 

On Augrist 3rd, tlirec. sriiull grills were seeii flying lmmd the ship; they 
were all shot hy n'ansen, and \vertA nl oiic'e recognised as young spec'iiriens 
of the roseate gull. 

When the firs{ of tlicni was observed in the distance t)y Nanseri, he 
I.ook i t  for a kittiwake: h i t  lie soon snw thul it  was more like R sliun, 
with its loiig, pointed wings, its \\-"ci~c.-st~ni"'tl (ail, aid its dark rolour. IVhen 
Nanseii CZIIIIC out agaiii after having lwei1 on Imwd to fetch his gun, there 

were two 1)irds together; tticy flew several tinies rouiid tlit: ship. dose I)?, 
and were easily shot, as Llie! were r iot  shy. \Ylie~i the first had I v m i  shot. 

the aec*onti (ame nud flew Luckw-nrds wid forwards a l w e  Snrisen, who shot 

a t  it. at too long a ruiige. for fear of damagiiig its skill. After fetdiing more 

cartridges, he placed hiinself hehind ii piece of ice, witti his head above the top 
"ill order to keep an eye on tile bird. which WRS c.irc*ling above the frc?sh- 

water ponds. tilt. laiic.5. rind the dogs, dropping down i i o w  and again when 
it saw something in the water". It theri directed its flight straight towards 

him, arid t'arne right above liis liead, evideiitlv to see what he was. It was 

shot a t  too close range, so that the head \vas shot off. 

-. . 

1 One o r  two of the: crew sqtOt(:d S d J S ~ C ~ U ~ I l t ~ ~  t h t .  three spiTirntr1.s of the same sp!cieS 
(possibly the very s a u t  birds) had been observtd severnl times on thr prwious day 
near the ship; they made no mention of them, however, believing thrm to be kitti- 
wakes. They had circled for some time as if in play, about the masts, and it looked 
alrriosi. us  if they w : r v  per-king nt the: s1iip.s p n n m t .  
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Later in the morning came a third, which was also shot. It fell into a 
mrrow channel in the ice, and when i t  was lifted up, it dropped out of its 
mouth two or three large shrimps, which, however, fell into the water. 

On August Gth, a few specimens were again seen flying round t.he 

ship. First one came in the morning, but flew away again in a north- 
easterly directiori, after having circled two or three times round the ship. 
In the afternoon, one appeared once more (possibly the same one), and was 
shot. while seated 0 1 1  a piece of ice. In the evening, another specimen was 

shot (by Sverdrup). ‘Phis, like the others, came frnm the NE. 

in the air. 
On August 8th, three sl)ecimens came flying towards the ship, high up 

They were all shot, and were the lust seen that pear. 

As already mentioned, they were all ~ o i i n g  birds of that year, and just 
old enough to fly. Most of those wliose arrival could be observed, seemed 
to come from the SE. As clear weather had just set in after a long time 
of thick weather, this was possibly the reason of their making towards 

the ship. 
In flight they most resembled the kittiwake, theirs, however, being still 

lighter, though sometimes apj~earing somewtint uncertain and, as it were, 
wavering (a circumstance which may he es$airied by their youth). They 
disported theniselves i i i  airy cuitl playful niovenients, sometimes chasing one 

another, arid now and theri uttering a peculiar? faint cry, but generally silent. 
They were not shy, but often flew ahout in close proximity to the men; they 
seldom alighted on the ice, but apparently preferred hovering above the 
channels. 

Tlie youngest specimen of this species hitherto known and described, 
was one that was shot on October IOth, 1879, iii Alaska (near St. Mi- 
chael’s, Norton Sound). This bird has been treated of in detail by Nelson 
in ‘Birds of the Behririg Sea and the Arctic Ocean’ (Cruise of the Revenue 
Sleanier ‘Corwin‘ in  -Alaska, etc. l$Sl)l; arid a figure of the specimen is 
introduced into the same author’s .Report upon Xatural History Collections 
made in Alosku‘, 1877-81, K O .  1112. 
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Rhodostethia rosea, Macg. Two specimens shot Aug. 3rd, 1E94. 
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If the ordinary breeding-time for Rhmdostethia c a n  be placed at the 
beginning of .luly, the speciiiicii t1uscril)etl 1)y Nelson will have l~eeri about 
three months old 1. 

The eight young birds from the ‘Frairi’ Expedition corresponded with O I I ~  

unotlier i i i  all essential particulars2. Some were Iatiier less p r e  in c:olour 
than others, arid ~riiglit be supposed to h a w  heeri a few days !-ounger; but 

on the wliole, the plumage \vas sucli as is worn by it young bird just 
old enough to fly. The neck-fenthers, for instance, were still soft and half 

downy . 
Deswiption of >’oicng Bird (aboril oii t ’  i i r o i i l l i  old). (Set. Plate). 

‘ h e  whole of tlie ~rppt:r s i i i h e  of tlie body ( i .  e .  the ripper surfave of the 
liead ant1 iicck, stiirtillg f r o n i  ttie I m i e  of the bill, a d  includiiig the shoulder, 

the interscapular region u i d  tlie tertiaries) chiefly l)ro\viiisli black, with a 
inore or less wliitisli c w l o r i i .  iiiteriiiitigletl, t l i e  inlier 1)nrl of the feathers being 
for tile iiiosl paid wliitc: ,  tlie outer Iiro~v~iish black. ‘Hie rrowii, arid the i q e  
of the neck are tlie darkcbt? 113 there tlie (lurk o u t t ~  iiiargiiis of the feathers 

(iri some specimeri3) almost conipletely rover oiic aitother. 

-- ~ 

All tile I iwk i t i i t l  shoul(ier. feathers elid (be\oiid the outer dark portinn 
of the feathers) with ti narrow border of pale pinkish grtty. 

The sides of the hetd are whitish: round the eyes the rolour is dark, 
and ti dark p t c l i  exteiids over the rr:gioti of the ears, lighter i n  some spe- 

ciiiieiis, and faintly tfefiried, i n  olliers niore distill(-tly hrowoish black. 
‘J‘lie throul ttnd a1)doIiieri are wliitc:. On the tie\vly-stiot speciineii, Nurisen 

foulit1 011 tlht: tihtlonieri ti sciirc*el?; ~ ~ e i ~ c e j ~ I i I ~ l e  sliiitlc of orange-red. A brownisli 
I)l:l,:k balld rui15 l.iglit ~t(~ross  tlie I)reasI, 1)roatler ;ind inore niarked in sonie 

s;l)e(;inlens t f l a r l  i l l  otlier,.. J he ~~eiisoii of t l i i s  11i111tl is t h t  the feathers there r i  

1 It appears froni t l ir  ligiirr gireii hy Nelsoii, tlint t l i v  plumuge i i i  his specimen has d- 
recidy uridergmc wine cliange froni its vi’ry cwlit.sl young-bird‘s pluniagc (siirli us  
the ‘FrJini’ spwiiiielis still worr). Tlie rciltiurs, t ~ \  t i  whole, hare  1)ecume lighter and 
purer, uiid a few origiiially dark niorkings have tlisnppeured. Swerul pure white 
featlicrs. for instance, have nppeurc*d oii t h v  luirk ; thv rap 111;s beconie lighter. and the= 
dark banrl ucrosh thr brwst hus tlisoppenrvd. 

As Nelson st&s (I. c. p. 55) thut t l i v  nilmbcxr of tail-fwitliers is ten, liis specimen 
must llavc. bmii imperfect : thcir nurri1)c~r is t \ \ e l v c ~ .  

The 
eighth, of which tlie head was nearly shot oif, was placcbd in spirit. Tho whole col- 
lectiou was preseritttd Ly N a ~ i ~ e n  to the I‘riivrrsity Museuin i i i  Christiania. 

2 Sevm of tlie specimens werv preserved us skins, and their bodies in ulcoliol. 

3 
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have ~iarrow, faint, and indistinctly defined, brownish black borders. Some 
specimens, nioreover, have traces of a brownisli Mack shading along the sides 
of the abdomen. 

The feathers of the lower part of the back are white, with broad, brownish 
black borders, of which the external margin shows a tinge of pinkish grey. 
The rurnp and the upper tail-coverts are white, seine f d h e r s ,  however, having 

very faint indications of 8 dark border a t  the tip. 
The outer half of the shoulder-feathers and the upper wingcoverts is 

bro\viiish black, with narrow blarkisli gt’ey borders ; the upper row of the 
sec:o~~tlary wing-c.overts (ovwlyiiig tho stwmdarivs untl tertiaries), however, 
are alrt!atly wliite i i i  iriost of t l i c  specinieii~; wliili- i i i  two or three of them 

they are dark like the rest of t l ic  coverts. 
Of the wiiig-feathers, all thc primaries ha\.t. Ihck  tips (aboot 20 mrn. 

I)r(mI); i i i  tlir Is[, 2nd aiitl 3rd, the oiitrr wth,  shaft and adjoining portion 
of t i l t .  iiiiicr web is quite tdack, the rest of tlir iriiier web I11 the 
4th aid 311, tlic \vliitci extends also to part o f  the outer web. The fea- 

thcrs from thc 6th to the 10th are cliiefly w l i i k  (above the block tip). In 
ij iost  of the specimens, tlir black is sharply clefiiied ugairist the white; in a 
f(:\v (possibly the youngi.st), the line of clernarcatioii is less distinct, and the 

white. 

colou1~s less pure. 
Tht: secontlaries :ire wliite, the innermosl, however, with iiicreasingly 

dark outer web. Tlie ti!rtiaries, whicli, w1it.n nI rest, lie along tlic back, are 
c:hiefly twowirish black with iiarrow yiiikish grcy borders, like the rest of the 

ripper surface of the back. 
Tilt! priinary covctrts are hrowriish Mack, the secondary coverts white, 

tiiiis forming an oblong, wliite syc?culunl up011 t lw folded wing. 
r ,  111t:  lower surfact: of the wing is wliitc, tlioiigti brownish black near the 

outcr inargin : the shafts are white. 
Of t l i c  til-feathers, only the two lateral ones, as R rule, are entirely white; 

tlic res1 litivi! brownisli black tips. In t,wo or three of the specimens, the 
31x1 is t i l50 pire  wliite, aiitl in o t i c  of the eight, the 4th also. The brownish 
black tip is Iwoutlcsl i i i  the elongated 6th (middle) tail-feather, where the 

1)rctucIth is somtinies as rniich ns 42 mni. (in most of them rather less, in 
oiie only 2fi nim.); i n  thr long 6th rectrix, tliv dark terminal band runs in 
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a short point up the shaft. The middle (long) rectrices extend from 12 to 
15 mm. beyond the othersl. 

If the plumage of these young hirds be compared with the corresponding 
plumage in other species of La,tidce, there is none that Rhododdhiu  mor^ 

closely resembles in  this respect than Xema sa.bini. The distribution of colour 
is essentially the same in both, particularly in there being dark feathers 
on the back, with narrow, but clearly-marked, pinkish grey, or greyisti wt1it.t 

borders. But the distributinn of white and black on the wing-fcathers is again 
quite different, and in this respect, Rhodostethia resembles i io spwies of t.he 
genera Larus, Rissa, Xema, or Sterna. The hlnck tips of the inner, short 
primaries (5 t.o 8), do not quitc covpr the white part. on the underlying pri- 
maries, wlierehy an alternating row of black arid white spots is produced along 
the superior border of the folded wing. 

.. - 
T H E  FIRST SUMMER IN THE ICE. __ - . -. .- -. 

Food, etc, On nn examination of the bodies of the specimens - which 
are all preserwd in alcohol - i t  appeared that all the birds had heen in  
good condition, nnd the gizzard, when they were shot, was more 01’ less filled 
with food. The food consisted exclusivctly of crustaceails and small fish; no 
refuse, suc.h as niight Iiavct been taken from the neighbourhood of the ship, 
was found. 

As already mentioned, the chief contents of thc gizzards were cnistace- 

an$, aiid ill all tlie specimens, parts of Hynzenodora glacialis (Buchh. 1874) 
could be reeogaisect2. Prof. G. 0. Snrs, who has kindly determined tlies;c~ 

In tho large collection of old and young specimens that wcis made by the Internct- 
tional Polar Expedition to Point Barrow. in September arid October, la1 and 1 8 8 . 3 9  
three young hirds (now helonging t o  !.tic Smithsonian Institution in IVastiington) are 
described in detciil in the report of this expedition (Report of the International Polar 
Expedition to Point Barrow, Alaska, pp. 124, 12.. Washington. I&), ns they were 
sripposed, from their plunlnge, to bt, somewhat younger than tlie other specinleiis. In 
tliesc: three specimens. “the middle rectrices are Mack-shaRed. with this colnr extend- 
ing more or less on the wehs, continuous of the black of the tip”. 

In all thc ‘Fram’ specimens, which were several weeks younger. the shaft, above 
the black tip, was white: in a single specimen, a darker shade extendrd a little way 
up from the tip on hoth sides of the shafl, which itself was white. 
This ephyrid, which is related to Pasiphat?, inhabits exclusively the Arctic Ocean. 
Professor 6. 0. Snrs (‘Thc Norwegian North Atlantic Expedition 1876-1878. 1’01. XIV. 
Zoology. Crustacea’, p. 37, PI, 1V. Christiania, 18%) considers this species to be a 
pelagic form that is  not confined to any particular stratum of water; for while the 
type specimen was taken (during ttie 2nd German h’orth Polar Expedition) on the very 
surface of the water in the sea to the e a t  of Greenland, the numerous spechens  of 
the North Atlantic Expedition werc taken at vurious deptlls, down to 1862 fathonis. 



COLLETT AND NANSEX. ACCOUNT OF THE BIRDS. [NORW. POL. EXP. 20 

remains of crustaceans, has only found ontt specinieli of this species in  
the plankton-collections brought home hy the Expedition. As these ani- 

mals are  very quick in their niovements, they were pi*ohahly not easily caught 

in the tow-nets, which were only slowly carried along with the drifting ice. 

Of other Crustticea, only remains of Gamnmrus Zocusta were found, in 
This species is oiic of the conininnest tiniphipods in thv collections 

.. . . . - - . . -. -_ .- .- _ _  . . . . . - . 

‘ 

one bird. 
of the ‘Fram’. 

On the other hand, all the spr~-irncns coiitniiietl reniains of a Gadus, 

probably G. saida. This (lid not swiii, Iiowcver, to have h e n  captured in 

thc immediate vicinity of the ship, t is  oiily sonic’ vertebrae and a few otoliths 
remained. 

Of parasites, there were found a few sninll Teeiiioids in the intestinal 
The  length of the Iiittttr \.;iried from 2.5 to 6 nini. 

tube (probably originating froni the Gadus snida). 
The  eight young birds iiicluded h t t i  d e s  and fcniales. In those m d e s  

where the testes \wre in  tlic hest s t d c  of preservation, the left was the 

longer (about 2.5 mni. lorig), and of a light colour; ivliile the right one, which 
was rather smaller, was partly brownish black. 

Lams ~ Z C I . U C U G ,  Fiibi.. 1780. 

Only two or  tliree spccimrns were nl)scr\wl while i 11  the ice during the 

summer of 1894. T h c  first spr.ciincw ( t h t  i n  all probability belonged to this 
species) was herird by nnc of t h  crew 0 1 1  .Juiie 19th: the atmosphere was 
misty, so that the bird could r i o t  he seen. On .July 6th, one was certainly 

seen ; it flew ~*ound the ship, and dimppenred i i i  it Iiorth-westerly direction 

(81O 31’ K. Lat., 124.0 26‘ E. Long.). 
Lastly, on July 14th, n large gull was seen i n  the distance, that was 

supposed without doiiht to twlorig to this spcciicts. 

Pagophila e C n c m e a ,  (Phipps) 1774. 

From the spriiig right o i i  until towtirds the ciitl of August (1894), when 
the channels around the ship froze up, thi* kpecies appeared very frequently, 

sometimes several birds daily. During tliis period, the ship t v a  between 
8(J0 50‘ 8. Lal., 130° E. Long. ciritl 81O 2’ E. Lat., about 121O E. Long. 
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On May 13th, 1894, the first bird of the year W’HS seen in the 

neighbourhood of the ship by Nansen and Johansen. It was either a gull 
(a kittiwake or a11 ivory gull) o r  a fulmar, but it was too far off to allow 
of i ts  being cieterniincd with wrtainty. It flew over the ship towards the 
NNW., and was hailed as  a messeiigcr of spring. 

On Muy 19th, ;it three in the afternoon, ii gull WHS agnin heard. The 
weather was foggy, so that the bird could iiot be seen; but from its shrill 
querulous cry, it could b t  certainly rerognisetl as belonging to this species. 
It also flew northwards, after flying once round the vessel. Or1 the fol- 
lowing day, ii bird was a g i h  seeii (possibly the onc of the preccdirig day), 
and it flew southwards. 

- 
NO. 4.1 THE FIRST SUMMER IN THE ICE. 

._ _____ 

On May 23rd W R S  heard thv unniishkahlr’ cry of an ivory gull, flying 

NW. or NNW.; but. the bird itself WRS riot seen, AS the atmosphere was 

thick with a wet fog. On *June h 1 ,  two birds Ciime, and after flying t,wo or 
three times round thv ship, f l tw a w y ;  but they returned, and remained 
for some time i l l  the neighbourhood of the ship. 

On June 5th, five P. eburneu. came flying up from the south, arid 
more followed during the day. One of these was shot - t.he first bird 
dter the winter. 

On June 6th, ivory gulls were seen often and at various times. They 

seemed to he attracted by the refuse-heaps, but did not appear to hnve any 
fixed course. During the few days following, several more were seen (on 
the night of June 7th, two together; on the night of June 8th, a flock of six), 

all of which flew due north. 
011 June 22nd, four were seen together, flying Io\vards the NW. On 

June 25th, a few more appeared, and one of t.hem was shot by Sverdrup. 
Throughout July, ivory gulls, as wcll RS Fulinarus and Rissa, were 

seen frequently, though the particular occasions were not noted down. A few 

were also seen in August: but after the 23rd of that month, the channels 
round the ship froze up, and no more birds were seen that ymr. 

All the specimens observed seemed to be in adult plumage. They ap- 
peared to live in a great measure on blubber, and preferred to keep near places 
where bears had been skinned. They oft.en alighted on the ice, and were 

not very shy, though more so here on the ice by the ‘Fram’, than they 
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afterwards appeared to he by the winter hut on Franz Josef Land, and 
during the journey along that shore. 

I 

? stercorarizcs m*epMatus, (Ranks) 1773. 

One of the smaller species of Sterwrarius was seen a few times in 
July, 1894, hut not sufficiently near the ship to allow of any certain deter- 
mination of the species. 

On July 14th, H bird was S ~ W I ,  that I’eder Hendriksen could say without 
doubt WHS H skun.  S\w*drup SIIW two flyiiig above him that night, wlien he 
welit out to hunt n ringcd seal (Phocn foetidn). From their description, 
Nariseii thought they must have belonged to this species, and not to St. 
Eongicaudus. 

Pulmarus g l d d t i s ,  (Lin.) 1766. 

Like Pagophila and Rissa, this species wab frequeritly observed while 
the ship was drifting witti the ice the first year. It could not, however, on 
the whole, he said to bc rrumerous, and when seen, was generally solitary. 

The first specinieii that wuld be detcrniinctl with certainty, appeared on 
June 22nd, 1884, the second on the 26th. On thc 29th yet another was seen, 
~ n d  was shot hy Scott-Hanscn (810 W N. Lat.. 128O E. Long.). 

111 July itrid the ttcginning of August, they were observed more he-  
qucntly round the ship, until tlic chanoels from up towards the end of 
August, 1894. 

Cepphzcs ma&ti, (Licht.) 1822. 

011 dunc 4tI1, 1894, at  1-30 A. M., Mogstatl saw in the distance, “a 
black sea-bird, with white marks on its wings”, flying past the ship in a 
direction true N. by E. (810 29’ N. LHt.., 1220 E:. Long.), which probably be- 
longed to this species. 

In the course id thc siiiiiiiier, solitiii*y Muck guilleniots were repeatedly 
seen flyirig ttbout ovf!r the opeii chaiiiiels war the ship. On July 13th, two 

were seen together; thoy flew several times round the ‘Fram’, and disap- 
peared in the SE. Subsequently they were occasionally seen in the channels. 
The last was seen here on August 12th. 
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Although the arctic block guillemot, like its congener on the continent, 
must, on the whole, be considered a littoral form, it here appeared that in the 
summer, these birds (probably the younger, ininiature ones) distributed them- 
selves over the Arctic Oceaii, a t  considerable distances from the nearest land. 

Further confirmation of this fact was obtained iiortli of Spitsbergen, during 
the return voyage of the ‘Fram’. 

? Alb aUe, (Liri.) 1766. 

On Julie 26th, 1894, Mogshd and Jacobsen observed A small sea-bird, 
belonging to this, or the previous specitis, flying over the sliip ill H north- 
westerly direction. As i t  wa.; at o colisiderable Iieiglit, i t  was taken to be 

a little auk, aiid not a black guillemot @lo 37‘ N. Lat., 121O E. Long.). 
This may possibly Iiave been a stray specinieii, as I N )  more of this 

species, nor of the larger Alcidce, were observed. Breediiig-cliffs uiid colonies 
of Alcidte did not therefore seem to occur in the region traversed by the 
‘Fram’ thR t summer. 
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THE SLEDGE-JOURNEY AND FRANZ JOSEF LAND 

(1896, i8Q6). 

P l e c t r o p h m  nivalis, (Lin.) 1766. 

During the entire slcdge-jounicty over tlir. North Polar Sea, none of this 
species was obscrved until the ar*rival at the iiorth-east side of Fruriz Josef 
Land, wheii half a doze11 were see11 o i l  Torup’s Island (Cobnrg Islands), on 
August 16th, 1895. Subwquently they \vert’ s t w  during the journey south, 
on Franz Josef Land, ut niost points wliere there was bare ground, though 
never in large iiurnbers. 

All through the winter, they w t w  Iiever seeii. The first that appeared 
after the winter, was seeii near the winter hut, 011 April 30th (1896). 

ArquateUa maritima, (Grnel.) 1788. 

On June 5th, 1895, Johanseii saw u wader flyiiig over him, whicli riiuy 
have been this species, or perhaps a phalarope (820 It)‘ N. Lat.). 

The purple sandpiper was seen once or twice during the journey south- 
wards along the coast of Franz Josef Land, in 1895. In the end of August 
and beginning of September, a few specimens were seen 011 the shore near 
the winter hut. 

011 June 13111, 1896, off the south coast of Northbrook Island (west of 

Cape Barents), heveral flocks of waders, evidently belonging to this species, 
were seen flying westwards. 

During June, July arid August, 1896, the purple sandpiper was very 
commonly seeii i n  the Iieiglibourliood of Cape Flora. 
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Branta bernicla, (Lin.) 1766. 

I t  is probahle tliat this species 11as brt~diiig-phct!s both in  thc: niitldle and 

northern parts of Franz Josrf Land. 011 S(@c.mLtbr Gtlr (1895), two of them 
were seen flying over the winter hut, (on Frederidi Jackson Island) i l l  a south- 
easterly direction. Or1 Junc ls t ,  1896, tirlring thta jourlley south fi.oni the 
winter hut, 011 Mary Elizahctlr Islaiid, were s w n  a quantity of escreinents 
and empty egg-shells from the previous year, evidently belonging to this species. 
The  island, called “Goose Islarid” in Xansen’s journal, is flat, and the grounti 
is to some exterit composed of mud and gravel, and is in  places ccvered \vith 
moss and other vegetation. (81O 7’ X. Lut.). 

On June 5111, 18‘36, two brent geese w t w  seen sitting on the shore-ice at 

Cape Richthofell. 

June and July, 1896, but no breeding-places were found there. 
Some of these birds were also seen during the stay at Cape Flora, in 

Sornatsria molli&ma, (Lin.) 1766. 

On only one occasion was this species observed oil Fmnz  Josef Land. 
A flock of six specimens \vas seen (simultaneously with the 11v0 Byanin 
bernicla) swimming in the open water near tlic shore at Cape l{ichthoferl, on 

June 5th, 18%. T h e  flock included individuals of hotli sexes (SOo 44‘ N. Lat.). 

sterna mwruru, Nauni. 1819. 

Two or three specimens were seen in the vicinity of Hvidlenland, on the 

7th August, 1895, (on the north side of Liv Island), in 81 O 42’ N. Lat. 

journey in 1895. 
This was the only time that this species was observed during the sledge- 

In June and July, 1896, several specimens were seen near Cape Flora. 

A pair seemed to be breeding soniewhere in  this neighbourhood, although 
no nest was found. 

Rima tdductyla, (Lin.) 1766. 

During the sledge-journey, this species was seen frequently. 
The  first spec,imeri in the spriilg, 1805, was observed on June 13th, in  

4 
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about 82O 20‘ N. Lat. By degrees they came to be observed almost daily, 
and several specimens were shot (together with Pagophila e b u m  and 
Fulmarus glacialis) as food for the dogs. Here in the ice, however, they 
seldom appeared otherwise than singly or only a few together. 

Close to Hvidtenland, they beanie  more numerous, and were seen in 
great numbers all through the autumn along the coasts of Franz Josef 
Land, wherever there was open water (e. g. 011 the N W  side of Karl Alex- 
ander Land). 

Along the shore near the winter hut, great numbers of them were seen 
daily, until the middle of September, when the sea outside was entirely frozen 
over, and they disappeared. They were chiefly old birds. They almost al- 
ways kept only over open water, busily engaged in catching crustaceans. 
Flocks of theni moved iricessantly up and down along the shore, hovering 
over the water moving with the tidal current, and darting down with a dull 
splash against the surface of the water, whenever a crustacean or other 
aninla1 appeared; but they frequently had to share their booty with Sterco- 
rurius crepi,ida.tzcs. They seemed to live exclusively on small marine animals, 
and never touched the blubber and flesh of the bears and walruses killed 
by the travellers, in which respect they differed widely from Pagophila 
cburnea, and Larzcs glaucus. 

- . . - _ ._ . . -. - . -, . . . ._ . . -. . _ _  ... . . . -. - _. .. . . . .. . 

I 

-4fter the winter, they first appeared at the winter hut on May 13th (1896), 
although there was no open water within a distance of 35 kilometres. The 
very nest day several were seen. After this they were seen fairly frequently, 
but not in great numbers until May B n d ,  1896, when flocks of them were 
seen near Cape M’Clintock, whence there was only a short distance to 
open water. 

Cape Flora, on the south coast of Franz Josef Land, was the first place 
where their nesting-places were actually seen. At the time of Nansen’s 
arrival there on the 17th June, laying had not begun; the first eggs were 
found some days later. 

The Inst specimens that could have helonged to Franz Josef Land were 
seen during the liorneward voyage in the ‘Windward’, on the border of the 

ol~en water in the Barents Sea, on the 9th August. These seemed to be 
chiefly young birds of the previous year. 
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Bhodost8thb roeea, (Macg.) 1824. 

For the second time during the expedition, Rhodostethia was observed, 

this time between the 11th July and the 14th August, 1895. This was in 
the region between the ice far to the north of Hvidtenland, and Dickson 
Sound, on the north-east side of Franz Josef Land. On this occasion, not 
only a few were seen as in the previous year, north of the New Siberian 
Islands, but great numbers; and they were principally older, fully coloared 
birds. After passing Dickson Sound (the sound between Hohenlohe Island 
and Karl Alexander Land), not another specimen was seen. The region in 
which they were observed this time, lies between 82O io' and SI0 30' N. 
Lat.; and it is evident that they must breed somewhere on the north-east 
side of Franz Josef Land - perhaps on Liv Island - though no nesting- 
place could be discovered during the journey. 

The first individual of this species was seen on the 11th July, 1895 
(about 82O 8' N. Lat.). Nansen and Joliansen were then a t  least 50 kilo- 
metres NE of Hvidtenland, or about 011 a level with Cape Fligely. The bird 
came flying from the north-east, and disappeared towards the south-east: it 
was full-coloured, and in flying, distinctly showed the black ring round its 
neck, but it was not near enough to show the rosy colour on the under 
surface of its body. 

On the days following there was fog, and the ice had closed up, and few 
birds of any kind were visible. On July 14th, another roseate gull, an old 
bird, was seen. It came flying low, made a tour round the camp, showing 
its beautiful rose-coloured breast and belly, and then disappeared into the 
mist to the west. On July 17th, the next was seen, on the 19th, two more, 
all full-coloured specimens, and flying from NE to SW (about in the direc- 
tion of Hvidtenland). 

During the latter half of July, they were observed more frequently, 
though not quite every day. On the 27th, two came together from the S, circled 
close above the heads of the travellers, and again disappeared in the south. 
One of these was B young bird, the first that had been observed this season. 
A little later, a full-coloured bird \vas seen. Hvidtenland had then already 
been seen in the distance. 
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As long as the travellers were in the drifting ice itself, far from the 
land, the roseate gulls could not be said to be numerous. They appeared, 
as  a rule, only singly or in pairs, seldom several together. On July 29th, 

for inslance, they were seen altogether four times, but only single birds; on 
the 30th (one pair i n  the morning and one pair in the afternoon) and 31st 
July, and the 3rd August, only single, full-coloured pairs were seen each time. 

On the 7th and 

8th August, they were seen rcpeatedlp (near Eva and Liv Islands), whole flocks 
of them flying about or sitting on the edge of the glacier, which was about 
50 or 60 feet above the sea. Young and old were together. Whether 
there was any nesting-place in the neighbourliood, howcver, could not be 
ascertained. 

Eva lsland is completcly covered with glacier, and does not appear to 
have a single patch of bare ground. From the top of Adelaide Island 
(August 9th), a strip of low, bare ground could be discerned on the NW 
coast of Liv Island, possibly an old beach-line, about 20 or 30 feet high. 

and perhaps 1 kilometre long. apparently forming a low beach, partly covered 

with rock dkbris. With this esception, Liv Island was also snow-white, and 
covered with n domc-shaped ice-cap sloping down into the sea on all sides, 
without any abrupt glacier edge. Of all the land that was in sight, this was 

the only spot free from snow, where birds could possibly breed; hut whether 
the locality would be considered suitable as o ncsting-place for this species, 
and whether i t  was large enough, is doubtful, although it seemed to resemble 

thc plnces whert. nests of the ivory grill have beer1 found. 
The last speciiuens werc s w n  near the Cohiirg Islands between the 11th 

arid 14th August. After that they .vanished completely, and no specimen 
was seen during the rest of the journey; and there was thus no sign of 
their inhahiting any locality i n  thc regiori bc.tween Dickson Sound and 
Cape Flora. 

Only off Hvidtcnland did thcy become at all numeroos. 

In their movements they recalled Risscc tridactylu. They appeared to 
find their food exclusively among the pelagic organisms on the surface of 
the water. They never came near the provisions (like Pugophila ehrnea 
and Larus glntccus) to take any of them. They generally flew rather low, 
and were on the wing night and day. They often flew close to the kayaks, 
but were never seen swimming, They were extremely graceful in their move- 
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ments; they often rested on the edge of the ice close to the open water, As 
mentioned above, they were frequently seen sitting lipon the edge of the 
glaciers, where these went precipitously down into the sea. 

Now and then they might also he seen resting on the floe-ice some 
distance away from the water’s edge. On the 8th August, Johansen came 
upon one sitting, apparently asleep, right on the flat ice off the shore of 
Adelaide Island; and it let him come within a few paces of it. It was a 
young bird of that year. 

On rare occasions, they might be hcard to utter a single note, which 
Nansen thought rwembled tht  cry of a wryneck (Iynz). They were gene- 
rally silent. 

They were not shot, as they were too small to serve as food. 

L a m  glaucw, Fabr. 17W. 

On the drifting ice itself, only occasionally observed, but niimerous near 

On June Ist, 1805, the cry of a large gull was heard above the tent, and 
This was in about 82O 20‘ 

the land, from Hvidtenland southwards to Cape Flora. 

supposed to have been that of this species’. 
N. Lat. 

Subsequently one was seen now and again flying aljove the lanes: hut 

A nesting-place was found on the 16th August, on the north side of 

Torup Island (Coburg Islands). The 

nests lay on the ledges along the lower part of the cliff, and generally con- 
tained two half-grown young ones2 (810 33’ N. Lat.). 

All along the NW coast of Franz Josef Land, L. gZnu.cus was numerous; 
but no other nesting-place than the one on Torup Island was seen. At about 

the end of August, the young birds of the year began to appear: and all 
through the autumn, old and young birds might be seen (together with P. 

only in the neighbourhood of land did they begin to be numerous. 

The colony was not very numerous. 

I In ‘Farthest North’. this species is wrongly cnlled in severnl places Imus argen- 

a In ‘Farthest North‘? this species has been wrongly translated us ‘the black-backed 
In the Norwegion edition, ‘From over Polhavet’ (VoI. 11, p. 21% 

t& (1‘01. 11, pp. 206, 230 & 238). 

gull’ (Vol. 11, p. 308). 
ti photograph is given of the cliff with llie breeding gulls. 



30 COLLETT AND NANSEN. ACCOUNT OF THE BIRDS. [NORW. POL. EXP. 

ebumzea) wherever any refuse blubber’ was to be found, or a walrus or a 
bear had been cut up. They were very troublesome, making it necessary to 
cover up carefully all stores of blubber and meat with skins and stones, other- 
wise all blubber would soon have been pecked away by them. 

Even towards the end of September, when the winter hut had been 
built, they were quite common, and, like the ivory gull, they almost every 
day and night alighted on the roof of the hut itself, to eat the remains of 
blubber still adhering to the wall-us-skins covering it, and they were not a 
little troublesome with their persistent tapping on the frozen skins all night 
long. About the middle of October, when everything for miles round was 
covered with ice, some few young glaucous gulls still remained, daily visiting 
the roof of the hut, or the frozen bear-skins lying near it; and they were the 
last birds seen from the hut that year. 

After the winter was past, the first specimens were seen a t  the hut on 
the 9th April, 18% (P. ebzcrnea and Fulniarus both having appeared con- 
siderably earlier), and soon began once more to visit the roof of the but, 
as they had done in the autumn. During the journey south, they were seen 
frequently, right down to Cape Flora, though not in such abundance as either 
Fulwtarus or Pagophila. 

PagophUa elncmea, (Phipps) 1774. 

This bird was observed in large numbers all through the sledge-journey 
after May, 1895. With its impertinent ways, and shrill, angry cry or scream, 
it \VAS, in  spite of its bcnuty, anything but a welcome companion. Like 
the carrion-birds in the desert, the same individuals often seemed to follow 
the travellers for a long time, They grew coritinually bolder, and a t  last 
were so tame that thev veiitured right into the tent to steal blubber. 

As a11 example of their boldness, the following incident may be men- 
tioned. One day (August Isth, 1895), when Nansen was asleep, lying on 
the ice with his head close to the side of his kayak, which was standing 011 

the sledge, he was awakened by hearing a tapping close to his ear, and 
raising his head, saw an ivory gull pecking eagerly a t  a piece of blubber 

1 L. gZaucu8, as well as Payophila eburnea, very much prefers the blubber to the flea4 
in this respect resembling the bear, while the fox”prefers the Lah.  
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lying on the deck of the kayak, only a foot or two from his head. The bird 
looked a t  him, but hy a quick motion he caught it in his hand, grasping i t  
over the back. It screamed, pecked a t  his fingers, and tried to get free, 
which it also succeeded in doing, but with the loss of its tail feathers, whicll 

remained in Nansen's tiarid. The bird flew away, as well as it could without 
a tail, but alighted on the ice only a hundred yards off. After a while it 
again approached, evidently on the look-out for some new opportunity of 

getting a t  the blubber. 
Nansen has observed these birds following the bears, often with loud 

screams, especially where seals have been see11 in the neigbourhood, and there 
is a prospect of any heing killed. He has also frequently noticed them, hovering 
over himself, as it seemed with special interest, while he was stalking a bear, 
a seal, or a walrus. On such occasions they are less welcome than usual, 
as they may easily warn the stalked animal by their screams. 

When an animal was killed and skinned, it was often astonishing to see 

how quickly flocks of these birds would be on the spot, even when they had not 

been observed for a long while previously. Suddenly their shrill, angry cry, 
resembling that of a tern, would he heard high in the air. This cry may at 
first come only from a single bird that has chanced to psssiiear the spot, 

whose quick, keen eyes have a t  once discovered the prey. The cry, however, 
will call others, and soon ten or twenty of them m y  have gathered, ma- 
king a most disagreeable noise. 

At the winter hut, Nansen also often had an opportunity of observing 
how a bird might chance to pass, and discover a place where, for instance, 
a bear had been cut open and skinned, or where pieces of blubber, meat, 
etc. had been left. After havirig examined the place, and perhaps eaten some 
of the blubber, it would again fly away eastward. But almost invariably 
it would then happen that after a while cries were heard in the air, and a 

flock of from five to ten ivory gulls came flying from the east, and without 
hesitation came directly to the place where food had been found. h x m ~  
often recognized the very same birds. One young bird in particular, which 

was easy to recognize by some special black spots on one wing, was very 
often to be seen in these flocks. 

On May 31st (1895), the first pair was seen during the sledge-journey, 

and two others were heard or seen the same day (about 82O 20' N. Lat.). 
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On June 4th several were seen, aiid from that time they were seen almost 
daily. On June 4411, OW specimeri was shot and eaten - the first bird that 
was brought down on the sledge-jouriiey. As i t  was shot, it dropped out of 
its mouth a large piece of blubber w\.hicli it had prohably taken from some 
seal killed by a bear. On June Tth, another couple of these birds were shot 
for food, but subsequently only a single one now and agaiii was shot (as food 
for the dogs), as they were too small to give sufficient food for the value of 

a cartridge. 
On Hvidtenland, on the 7th August, many of them were seen sitting on 

the edge of the glacier, and subsequently they were numerons along the NW 
coast of Franz Josef Land. At the winter hut, during the autumn, there were 
great numbers of them. They were chieflv old bii.ds. Young birds were not 
seen before the begiriniiig of Septeniber, aiid even then they were compara- 
tively few. This fact may, however, indicate that there has been some 
nesting-place within no great distance ; but none was seen. They continued 
to a p e a r  a t  the winter hut until tlie lieginning of October, when all water had 
long lieen frozen over. Like 1,. glaucus, they daily perched upon the roof 
of the hut to peck ut the l)lubl)er, often in great numbers, and i t  was very 
difficult to protect the stores against their attacks. When the travellers were 
inside the hut, they could easily distinguixh the quick pecking of the ivory 
gulls from the slower, but stronger tappiiig of L. g2aucu.s. 

After the winter the first were seen as early as March 12th, 1896, 
when five came flying from the SE and perched on the cliff west of the hut. 
On April 5th, some more uppeared, although no opeii water was to be seen 
in any direction. On that day, the first gull also paid a visit to the hut, 
but at first they were not so hold tis they had been in the autumn, and it 
was some time before they acquired the same audacity. I t  could be seen 
by the track in the snow, that this first hird had alighted on the ground 
near the hut, and had walked a shorl distance without daring to approach 
the bear-skins and stores lying close to the Iiut. On April 9th, many ivory 
gulls were seen, and i t  was now not long before they regularly visited the 
roof of the hut, and the stores outside it, as they had done in the autumn, 
though not now in quite such large numbers. 

They were seen freqiietitly on the journey south towards Cape Flora, 

though never in  great abundarice. During tlie long journey over the ice 

I 
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between Cape Richthofen and Cape Baretits (Northbrook Island), they were 
seen occasionally, and P. eburnea s e e m  to be less connected with open 
water than the kittiwake, which on thc wliole is seldorii see11 away from it. 

Although P. eburnea often appeared simultatieously with L. glaucus, 
each species differed iri several respects. When a pair of L. ylaucus were 
goiiig to swoop down upon a skinned seal or walrus, they first circled ma- 
jestically above it, and then dropped down, and settled a t  a little distance, 
sitting there contemplatively for some little while, before they finally walked 

towards their booty. Here the smaller P. eburnea, which were already busy 
over their meal, would respectfully make way for them. P. ebi i rma,  uttering 
its shrill, angry cry, darts like a n  arrow upoii its prey. If a walrus or a 

bear were being skinned, they were illstiilitly on the spot, and oftttn pecked 

a t  the blubber ‘almost under the very knife itself’. 

Stsroorarius crepictatus, (Banks) 1573. 

During the journey along the north-west coast of F r a u  Josef Land. St. 
crepidutus mas not uncommon, and it was observed almost daily during the 
kayak-voyage, nearly always together with IZissa tridaclyla, which were the 
objects of their almost incessant attacks. At Cape Hugh Mill @lo  18‘ 
N. Lat.), where the travellers were ellcamped 011 the 25th and 26th August, 
1895, the frightened cry of the kittiwakes was heard all night long, as they 
were chased by skuas trying to make them relinquish the booty they had 
captured. 

A t  the winter hut, during the latter part of August aid the beginning 
of September, Narisen had a good opportunity of studying their ways. From a 
long distance, a skua, with i ts  sharp eyes, would a t  once observe if one 

bird in a whole flock of kittiwakes made a catch - possibly a small fish or 
a crustacean - worth its efforts. The  skua would then silently make straight 

for the poor bird, not missing it eve11 aniongst a score of other kittiwakes. 
Darting down like a n  arrow, the skua would now chase the kittiwake, which 
would utter the most pitiful cries of distress. The wild chase would be 

continued until the latter had to disgorge i ts  booty, which it had long since swal- 
lowed, when the skua would dart down, and catch the falling food before it 
reached the water. It very often happelled, however, that the kittiwake. u t i -  

.5 
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willing to give up its prey, was so hard pressed, that in its distress it would 

it alone, it would always alight on the ice some distance off, and there wait 
patiently. After a while, the kittiwake, thinking itself safe, would fly away. 
The skua, following it with its eyes, would remain quiet, arid allow it to fly 
some distance undisturbed; but it would then suddenly fly straight a t  the 
bird once more, and the wild chase would begin anew, until the kittiwake 
had a t  last to pay its tribute. Indeed, it even happened that this manceuvre 
was repeated twice. It seemed an almost ridiculous waste of energy, for it 
would apparently require far less effort to catch another crustacean on the 
surface of the sea where there were plenty of them; but Nansen never ob- 
served a skua catching anything in the water. Even if the booty dropped 
by the kittiwake, fell into the water or on to the ice, before the skua could 
catch it - which, however, very seldom happened --, the skua would often 
fly away without making any further effort to capture it. 

As a rule, the skuas observed were light-bellied. 
They were stili seen daily in the neighbourhood of the winter hut during 

the early days of September, chasing the kittiwakes. They seemed to have 
theirlhaunt by a little pond, some distance to the east of the hut, where they 
had possibly had a nesting-place. They disappeared with Rissa. tridadyla, 
when the water froze over towards the niiddle of September. 

I sit down on the flat ice, where the skua never attacked i t ;  but though leaving 

In the spring (1896), they had riot yet appeared at the wiriter hut when 

They were frequently observed a t  Cape Flora, especially near a little 
polld to the north-west of Elmwood, where a pair evidently had a nest. 
Several iiests of this skua were found about Cape Flora by the men of the 
Jackson-Hurinsworth Expedition I .  

During the homeward voyage in the ‘Windward’, several skuas belonging 
to this species were seen in the Barents Sea, especially along the edge of 

the ice, e. 0. on August 9th (1896). The light-bellied, as well as the dark- 
coloured variety, was observed. 

the travellers left it on May 19th. 

Clarke and Bruce, ‘On the Avifauna of Franz Josef Land’ (The. Ibis, April, l&B, p. %9). 
Also ‘The Mnmmalio and Birds of Franz Josef Land’ (Proceedings of the Royal 
Physical Soc. of Edinbnrgh, vol. XIV, lm, p. 1W). 
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SteTCorarizlR longlccvudrw, (Vieill.) 1819. 

During the sledge-journey over the ice north-east of Hvidtenland, in 810 
45’ N. Lat., on July Nth,  1895, a skua was seen three times, which Nansen 

expressly states in his diary belonged to this species. The ice had just then 
begun to open up a good deal, and birds were seen more frequently. 

This species was not observed on Franz Josef Land. During the honie- 
ward voyage in the ‘Windward’, a few specimens were seen in the open 
Barents Sea (near the edge of the ice), on August 9th, 1896. 

lidmarue gt?aciaJ$s, (Lin.) 1766. 

This bird and P. eburnea were the two most freqiiently observed on 
the ice itself during the sledge-journey north of Franz Josef Land. The first 
bird observed in the spring of 1895 was a fulmar, which flew over the tent 
and the dogs on May 29th (82O 26’ N. Lat.). 

extent broken up, and lanes were beginning to form. 
The next fulmar wtu seen on May Nth,  and from the middle of June 

they were seen very frequently (about 82O 10’ N. Lat.). They were also 
seen all through July, when Nansen and Johnnsen came nearer to Hyidten- 
land; but they did not seem to be especially numerous on the north or 

north-east side of Fianz Josef Land. and no nestingplace could be found there. 
A couple of these birds were shot on June 18th, 1895, and eaten. The 

travellers were then afraid of running short of food. I n  order to catch some 
of them to feed the dogs with, without expending cartridges, hooks were ma- 
nufactured out of tins, to which were fastened pieces of meat, but without 
success. P. ebzcrma always managed to peck oif the meat without swal- 
lowing the hooks, and the fulmars take their food almost exclusively from the 
surface of the water; indeed, they scarcely ever rest upon the ice, possibly 
because it is difficult for them to fly up. During the latter part of July and 

the first few days of August. 1895, one or two were often shot daily €or the 
dogs, which a t  first refused to touch the strongsmelling bird, but gradually 
learnt to do so when food was very scarce. 

The same day another specimen was seen. The ice was now to some 
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They were seen near the winter hut until late in September, when all 

The first that appeared after the winter came as  early as April 5th 
(1896), although there was no open water visible anywhere. On April 9th, 

many were seen. They afterwards appeared frequently, flying about over the 

ice outside the hut, and along the hasnltic cliffs, though with what object it 
was impossible to discover. as they wen’ iicver scen to settle, and the 

water was not yet open, nor were there any  lancts in  the ice. On April 

29th, 1896, Nansen says in his diary: “Mollies are seen here constantly flying 
about, hut I cannot make out why they come in here”. 

water was frozen over. 

They were also observtd frcqueiitly during the joorney south from the 
hut. 011 June 3rd, they wei-e found in Inrge niinibers established on thc 
basaltic crags just east of the high, pcqmitlicrrlar, bnsaltic cliff of Cape Fisher 
(810 N. Lat.), the only nesting-place that was found during the journey. The 
rock here \vas not very precipitous, hut had sloping terraces. On the high, 
precipitoiis cliff close by, thcrfi was a numerous colony of Uria Zomwia. 

At Cape Flora t,hey were seen freqiiently in the c*ourse of the summer, 

hut did not seem to nest ncarer to that station than on Mabel Island’. 
During thc hornc:wnrd v o y a g ~  in the ‘147indward’, some few frilmnrs were 

seen in the ice, Ailgust 8th. 1896; and alorig the edge of the ice, in the open 

Barents Sea, they were rather numcrous on Augirst. 9th and 10th. 
Most of the specimens helnnged to the dark variety; only a few belong- 

ing to a lighter form were seen. The same also seemed to he the mse 

fnrther north, on Frnnz dosef Lnnd, nnd during the jorirney over the ice. 

Cepphtw mmdti, Licht. 1822. 

On Mnv Wth, 1895, when the ice had hecome rather broken up, the 
first birds of the vear made their appearance during the sledge-journey, 

namely, a pair of Fulmankq and a Cepphus mandti. The latter, which 
was already in full simmer pliimagt, flew sevcrnl times roiind the travellers, 
and disappeared, prohabty in one of the lanes which were just forming (sao 
26’ N. Lat.). 

1 Cf. Clarke and Bruce, The Ibis. 1898, p. 875. 
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Black (Spitsbergen) guillemots were subsequently seen now and then, mostly 
singly, in June, July, and the beginning of August, 1895, on the ice north of 

Hvidtenland, and on the north-east side of Franz Josef Land. Along the 
coasts of the latter they were very common, and small colonies of them 
were seen breeding along with much more numerous colonies of little auks, 
on Torup Island, at  Cape Felder, Cape Helland, Capc Hugh Mill, 011 the cliffs 
east and west of the winter hut (Cape Norway), on the small island Steinen, 
west of the winter hut, etc.’ 

The dovekie, or black guillemot, was seen as  late as towards the end of 
September, 1895, a t  the winter hut. 

After the winter, a couple of C. mudti were observed as early as 

March 10th (1896). These birds (as also the little auks) could scarcely have 
passed the winter at any great distance to the south. They were then al- 
ready in summer plumage. 

They afterwards appeared frequently at the winter hut, as a rule in  
company with little auks, one or more of them generally accompanying 
each large flock of those birds, when they flew to or from the sea; but they 
were never numerous. They could he seen inhabiting the cliffs above the 
winter hut along with little auks, the latter, however, where they were 
found together, being always much the more numerous. 

During the sledge-journey southwards, the dovekie was found inhahiting 
the cliffs at  Cape M’Clintock, together with numbers of little auks, on May 
23rd, 1886. It was too early to find eggs. There also seemed to be colonies 
of them a t  Cape Richthofen. 

At Cape Flora, C. mandti was comparatively numerous. Some speci- 

mens were seen on the voyage out through the ice to the south of Franz 
Josef Land, on August 8th, 1896. 

Urt& Ztnnwia, (Pall.) 1811. 

During the whole sledge-journey in 1895, only three specimens of this 
On June 18th, (1895), one was shot (together with a species were seen. 

According to Payer’s description, the black guillemot also breeds on Crown Prince 
Rudolf Land - Cape Auk - where he saw it in April, 1874. (Payer, ‘Oesterreich-Unga- 
rische Nordpol-Expedition 1873- 1874, p. 325. Vienna, 1876). Nansen thinks there are 
colonies of them at several places on this island, e. 0. at Cape Brorok. 
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pair of fulmars) for food. The next day another was shot (820 15‘ N. Lat.); 
but after that, only a single one was observed flying southwards over the 
camp, on August i i th ,  half-way between Hvidtenland and Franz Josef Land. 
All through the journey south along the NE side of Karl Alexander Land, 
and up to the winter spent on Frederick Jackson Island, not a single spe- 
cimen was seen. 

The apparent total absence of these birds in  the northern part of Franz Josef 
Land aroused Nansen’s attention, as Payer, in the report of the Tegethoff 
Expedition and the sledge-journey to the most northerly limits of Franz Josef 
Land, mentions finding “Alken, Tnuchern und Teisten”’ - in the English 
edition wrongly translated “auks and divers”2 - in great numbers at Cape 
Auk in Crown Prince Rudolf Land. One reason why Nansen did not believe 
he was near Crown Prince Rudolf Land was just that he found none of those 
guillemots which were said to be found there in  thousands. I t  is therefore 
probable that the word “Alken” (“auks”) has by some mistake come into 
Payer’s description, and that he has meant nothing but little auks and black 
guillemots or dovekies (Teist); and i t  is not improbable that Uriu lowcuia 
really has no nesting-place on this northern part of the group of islands. 

They were never observed a t  the winter hut (Frederick Jackson Island), 
either in 1895 or 1896. During the ji)orney south, they were seen for the 
first time soirth of Cape M’Ciintock and Mary Elizabeth Island, in the early 
days of June: and on June 3rd (1896), a numerous colony of them was seen 
a few kilometres farther south at Cape Fisher, i i i  8 i0  N. Lat. It is possible 
that this is their most norlherly nesting-plac.e on Franz Josef Land. Cape 
Fisher is R basalt cliff almost 900 feet high, rising perpendicularly out of the 
sea; and here there were thousands of Uria lomvia living, and flocks were 
incessantly flying to and from the open water, which was only a kilometre 
or two off. There seemed to have been open water right up to the 

I “Wir fanden jetzt alle Felswnnder des Kronprinz Rudolphs Landes mit Tauaenden 
von Alken, Touchern nnd Teisten besetzt. Ungeheuere Schwarme erheben sich, und 
alles Land, auf das die Sonne schien [April, 1874, 810 4&’ N. Lat.], belebte das leiden- 
schafllichen Schwirme der beginnenden Brutzeit”. Payer, ‘Oesterreich-Ungarische Nord- 
pol-Expedition 1872-1874, p. 325. Vienna, 1876. 

London, 1676. The right 
translation should evidently have been: “guillemots, little auks, and dovekies”, cf. 

a Payer, ‘New Lands within the Arctic Circle’, vol. 11, p. 154. 

a i d .  VOI. 11, p. 91. 
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cliff only a short time before, and this is evidently the rule here all the 
year round. 

South of Cape Fisher, there seem to be several nesting-places, and these 
guillomots were observed along the coast wherever there was open water. They 
appeared, for instance, to be breeding a t  Cape Richthofen (800 5 0  N. Lat.); 
and some kilometres north of this promontory, n cliff was seen which also 
seemed to be inhabited hy them. Along the south coast of Northbrook Is- 
land, great numbers of them were seen, and they were here much more 
numerous than Alle. 

Lastly they were found (as already mentioned by Clarke and Bruce) in 
great numbers, breeding, at Cape Flora and other promoiitorics on Nortli- 
brook Island and the adjacent islands; and during the travellers' stay at  
Elmwood during the latter part of June and heginning of July, 1896, quari- 
tities of eggs were collected by Jackson, and many birds shot for food.' 

A few were also seen in the ice in the norlherir part of the Bareiits 
Sea, on August 8th, 1896, apparently belonging lo the brooding tribe on 

Franz Josef Land. 

AUe &, (Lin.) 1766. 

This species was one of the first that appeared far north in the ice 
during the sledge-Journey, and i t  soon became one of the most nume- 
rous there. 

The  first was seen on June 9th (1895), when there were a good many 
lanes in the ice (about 8%' SO' N. Lat.). After the 18th June, when the 
west wind began to blow, and open the ice somewhat, they suddenly 
appeared in great numbers. On June 19th and Wth, great numbers were 
seen in the lanes, where they flew to and fro in search of food, diving just 
outside the tent-door. 

From that time they appeared alnlost daily, always coming from the 
south, and returning towards the south. They generally kept in pairs, or 

three or four togethcr, and used to lie in the lanes from six to eight hours 
a day, but were afterwards invisible. Their visits also depended upon the 

' Clarke and Bruce, The Ibis, April, 1898, p. 2'71. 
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condition of the ice. If the ice were open, they were numerous; if it were 
closed up, none were seen. 

Off Hvidtenland they were not seen, on the whole, in very great numbers; 
and on these glacier-covered islands, there are no places for a colony. The 
first colony seen during the journey, was on the east and north sides of Torup 
Island (Coburg Islands), on August 16th. They were here nesting on the 
cliffs, ahove Larus glaucus. The number of birds in this colony amounted 
to thousands @lo 33’ N. Lat.:. 

This is certainly not the most northerly colony on Franz Josef Land. 
Nansen saw many basaltic cliffs on Crown Prince Rudolf Land, which would 
evidently afford good nesting-places for thein, e. g. Cape Brorok. As referred 
to above (p. 38), Payer mentions in his report of the Austrio-Hungarian 
North Pole Expedition of 1872-1874, that in April, 1873, he found thousands 
of “Alken, Tauchern und Teisteii” on the cliffs in Crown Prince Rudolf Land, 
in 810 44’ N. Lat. (‘Cape Auk’)I. It is probable that this means principally 
AZk alle (probably also a small number of Cepphus mcwtdli). 

During the journey south along the north-west coast of Franz Josef Land, 
colonies were found established on almost every cliff that could afford them 
a nesting-place. They were found, for instance (besides on Torup Island), 
in great numbers on Cape Felder, where, on August 16th, they had young 
ones scarcely ready to fly; on Cape Helland on August 18th (810 2h’ N. Lat.), 
and in several places on Frederick Jackson Island, Cape Hugh Mill, the cliffs 
above, west, and east of the winter hut, on Steinen, west of the winter hut, 
and in the fjord farther in. 

Next they were fouritl (on May 23rd, 1896) on Cape M’Clintock, and (on 
June 6th, 1896) on Cape Richttioferi. Capo Fisher, on the other hand, 
appears to be inhabited exclusively, or almost exclusively, by Uria lomvia 
(and Fulmrus glacialis). 

South of the last-narnetl promontory, the birds did not seem to occur in 
such large numbers; but, a already mentioned by Clarke and Bruce2, they 
have settlements on Cape Flora and in several places in the southernmost 
parts of the group of islands. 

1 Payer, ‘Die ~sterreicl~-ungnrische Nordpol-Expedition 1873-1&74’, p. 325. 
2 The Ibis, 1893, p. 272 

Vienna, 1876. 
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A h  alle seems, on the whole, to reign almost supreme among the 
AZcida on the north-west coast of Franz Josef Land, but always together 
with a niinority of c. mandti; and only south of Cape Fisher, in 810 N. 
Lat., did Uria kmvia become thc more nu~nernus of the two. 

At the winter hut, they were seen for the last tinic! in the uutuinll (1895), 
towards the end of September. After the winter, they hat1 already made 
their appearance by February 25th (1896), and must thus have spent the 
winter not very far away to the south. In the afternoon of the above-inentioIled 

day, first a flock, about ten in number, was seen corning from the inrler 
part of the fjord. atid flying close past the hut, dong the cliffs westwards; 
and a little later, a flock of four came the s tme way. Later in tlle afternoon 
their cheerful twittering was lieard again, arid theri they were evidently 
perched on the cliffs above the hut, but i t  was too dark to see them. The 
sea was still covercxt with ice as far as the eye conltl set, and the sun could 
not appear above the horizon until tlie following day. They may possibly 
have been on the cliff prcviously, without having t w i i  ohserved on account 

of the darkness. 
In the heginning of March they w r e  seen very frequently. At some 

part of the day, the cliff above thc Iiul. was f r i l l  of them; a t  other tinies 
they were totally absent, having evitloiitly gone nut i o  the sea. Their 
flight to and from the cliff above the hut, aid the nest-rocks farther up the 
fjord, seemed to l)e very regular in  the heginning of March. Immense flocks 

of thoiisands upon thousands of theni came often flying in early in the 
morriing from the sea across the ice-covered fjord to their restingplaces (nest- 

rocks) on the cliffs, although the distance from the open sea to the hut was 

a t  least forty kilometres, and much more to the cliffs farther up the fjords. In 
the afternoon, at about 2 o’clock, they would once more set off toward tile 
sea, the flight often lasting until late in the afternoon. They often flew 

very high, when the air would he quite filled with the flying legions. And 

they seemed to steer direct west, or on some days more north-west, where 
the dark sky indicated that there was open sea in the distance, which was 
possibly seen hy them from their heights; they ~ l w o y s  seemed to have a 
distinct object, for which they made a straight couMe without any uncer- 

tainty. 



42 COLLETT AND NANSEN. ACCOUNT OF THE BIRDS. [NORW. POL. EXP. 

They fly with great velocity, and the flocks close together. They make 
a strange whistling or vibrating sound when they fly, probably with their 
wings, recalling somewhat the sound of a flying snipe in the spring. This sound 
is so loud, that a flock could be easily heard, even when it was so high that 
it was difficult to see it. 

Nansen has the following remarks about them in his diary: 
March 4th, at 10 A. M. The cliff above the hut was full of little auks. and 

they flew about, twittering, from one projecting ledge to another, and 
also sat on the surface of the glacier. When we again came out be- 
tween 3 and 6 P. M., they had disappeared. 

March 5th and 6th. No little auks were seeii while the travellers were out 

taking a walk in the afternoon. 
March 7th, a t  about 7 P. M. Two flocks of little auks were seen flying up 

the fjord, arid two flocks were flying out towards the sea, or northward 
along the coast. 

Ten flocks of little auks were seen by Johanseii 

while he was out, flying in from the sea. 
March loth, a t  6 A. M. Johanseii saw what he estimated to be millions of 

little auks flying up the fjord from the sea. There was an iiicessant 
succession of immense flocks, one after another. “At 2 P. M. when we 
came out, there was an incessant flight of flock after flock out towards 
the sea, arid this continued until late in  the afternoon. Two black 
guillemots were also seen.” 

March 8th, a t  9 -4. M. 

March l l t h ,  3 to 7 P. M. No birds were observed. 
March 12th, 10 A. M. The cliff above the hut full  of little auks; many flocks 

were seen passing on their way out towards the sea. 

Farther on in the spring, after the middle of March, the flight was less 
regular. They would then appear later in the day, and stay longer on the 
cliffs. Their nesting-time had not coiiiriienced when Nansen and Johansen 
left the winter llul 011 May 19th (1896). 

The arctic foxes, which had paid daily visits to the hut all through the 
winter, and had tiad the audacity to make regtilar excursions to the roof to 
h k e  the meat that was stored there, and froni which they could hardly be 

March 16th, 4 to 7 P. M. The cliff above the hut full of little auks. 
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driven away, entirely disappeared when the little auks began to make their 
appearance on the cliffs. 

On August 9th, the travellers saw the last of these birds. They were 
six in number, sitting 011 Ihe last ice-floe passed, on the edge of the open 
water in the Barents Sea, south of Franz Josef Land. 



N. 

T H E  L A S T  T W O  SUMMERS I N  T H E  ICE. 

N O R T H - E A S T  O F  F R A N Z  J O S E F  L A N D ,  1886; 

N O R T H  O F  SPITSBERGEN, 1886. 

Pleooroph%nax ndvdh, (Lin.) 1766. 

During the summer of 1895, north-east of Franz Josef Land, the ‘Fram’ 

The first appenred on May 22nd. It fluttered around the ship, twittering, 

On June loth, two more appeared near the ship, and on the day fol- 
On June 19th, one more was seen, but after that, no others 

The most northerly specimen was the one observed on 

In the summer of 1896, when the ship was north of Spitsbergen, the first 
It settled upon 

It remained there a 

was visited by snow-buntings only four times. 

for some time, and then flew off towards the north (ao 40‘ N. Lat). 

lowing, one. 
were seen that year. 
June 11th (&io 45‘ N. Lat., 8 3 O  5‘ E. Long.). 

bird of the year, n snow-bunting, was seen on April 25th. 
the deck, was fed with meal, and became quite tame. 
few days, disappearing on April 28th (ao 17’ N. Lat.). 

On May 3rd, another of these birds settled near the ship. On the 6th, 
two came: but the dogs would not leave them alone, and they soon took 
their departure. 

On May %th, three made their appearance at one time. These three 
remained near the ship until far on into June, finding their food in the refuse- 
heaps. They were also often seen by the water-hole, where they appeared to 
be looking for crustaceans. 
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Two of the three specimens were males, the third a female. The males 
soon began to fight with one another, and on June 9th, one departed. The 
two birds left behind appeared to pair, and began to show signs of wishing to 
build; they chased one another as if in play, and were seen flying off with 
bits of straw, and scraps of wood-wool in their beaks. Rut as the ship shortly 
after began to move southwards, and the snow-buntings remained by the 
refuse-heaps, there was no opportunity of ascertaining whether any nest was 
actually built. The ship, at that time, was in about 8 3 O  N. Lat., or about 
230 kilometres from the northern point of Spitsbergen. 

Aeg2aE4tis hiathda, (Lin.) 1766. 

On June 13th, 1896, two specimens of this species were shot north of 
Spitsbergen, in 82O 59' N. Lat. Both specimens are now preserved (the one as 
a skeleton) in the Christiania Museum. 

a. Wing, 120 mm.; tail, 60 mm. 
b. Wing, 124. mm.; tail, 56 mm. 

They were both in usual summer plumage. 
The appearance of this species in the ice far Rhove Spitsbergen, is not 

without interest, as hitherto only a few scattered individuals have been ob- 
served upon these islands, and there is no certain knowledge of its having 
been found breeding there. 

CrymophiCua f uldcarius, (Lin .) 1766. 

Was observed two or three times during the summer of 1896. in the ice 
to the north of Spitsbergen. 

On June loth, two specimens were shot (bv Juell) in one shot, in  8 3 O  
I' N. Lat., thus about %50 kilometres north of Spitsbergen. The weather 

that day w8s calm and clear, and the wind had been NU; for some days. 
On the day following, four more small waders were seen, supposed 

The ship was then a few kilometres to have belonged to this species 
farther south.' 

' On June 11th a wnder was seen (by Mogshd) flying past the ship. It resembled the 
above-named species, but seemed to be considerably larger. 
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The two specimens shot were both preserved, and are now in the Zoo- 
logical Museum in Christiania. They appear to have been male and female, 
and to have been a pair. The one that is probably the female, is larger and 
more brightly coloured than the other; the whole of the under surface of the 
body is bright red, without any lighter feathers. The upper surface of the 
head is of a uniform black, the sides of the head and the broad band towards 
the nape pure white. 

The colours of the mala are not so pure. The feathers on the middle 
of the belly are whitish, the crown has red-edged feathers, and the eye region 
is of a dull white d o u r .  

a. Wing, 136 mm.; tail, 67 mm. 
b. Wing, 130 mm.; tail, 63 mni. 

Bomatsria moU.tssima, (Lin.) 1766. 

On June 19th, 1896, two eider ducks were shot north of Spitsbergen 
(82O 55’ N. Lat.). They were male and female: they came flying up from 
the south, and settled in one of the channels in the ice. The ice that day 
was pretty closely packed. Both specimens were old and full-coloured. 

No other specimens were seen in the ice. 

Sterna macrura, Kaum. 1819. 

A single tern was observed during the summer of 1895 (June 21st), 
when the ‘Fram’ was in 8 4 0  32‘ N. Lat., 80° 30‘ E. Long. It  came so 
close to the ship, that Sverdrup w a g  able to send a shot after it. As previ- 
ously mentioned (p. 25), Nansen saw a pair of these birds in the beginning 
of August of the same vear. somewhat farther south (north of Hvidtenland). 

Similarly, north of Spitshergen, a single specimen was seen on June 9th, 
Neither this species, nor L a w  glaluczcs, seemed to 1896, in Bo 1‘ N. Lat. 

frequent the open channels north of these large islands where they breed. 

LcumMI gltvucus, Fabr. 1780. 

This species was not observed with certainty from the ‘Fram’ during 
On June 12th, a large the summer of 1895, north-east of Franz Josef Land. 
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gull was seen and shot a t  by one of the crew; but it coiild not be recognised 
with certainty (No 48’ N. Lat.). 

Nor did this species appear in any great iiunibers during the sumnier of 
1896, in the ice north of Spitsbergen: single specimcns were observed only 

two or three times. One was observed on Muy 1311, flying over the channels 
(€Bo 51’ N. Lat.). This and a pair of Pcrgophilu ebzcmecr were the first 
sea-birds that appeared that year. 

A single specimeii was seen on June 9th, and lastly one on July 31st, 
when the ‘Fram’ had already begun to approach the northern shores of 
Spitsbergen. 

?Lams marhus, Lin. 1766. 

On June 30th, 1895, in the ice north-enst of Franj! Josef Land, a hlack- 
backed gull was seen by two of the mew when on a hunting expedition. 
Mogstad was near enough to it to sent1 a shot after it, and i n  doing so, 

distinctly saw its black back. In his journal, I i c  calls i t  “Svartbag” (the 

Norwegian name for Lams marinics). 
After the shot had been fired, the bird settled by a little channel to the 

went of the ship; h i t  when, shortly after. a fiiliiiar was shot from the same 

spot, the gull flew away. ‘l’liis was in MO 35’ N. Lat., 75O 0’ E. Loiig. 

Risva tridactyla, (Lin.) 1766. 

During the suniiner of 1895, oiily a few solitary kittiwakes were observed 
in the ice in the middle of June, north-east of Frniiz Josef Land. The first was 

seen on June 10th. On June 16th, two more were seen, and one of them 
was shot from the deck by Dr. Blessing. A fulmar was shot on the same 

day ( 8 4 O  52’ N. Lat.). This is the most northerly latitude in which birds 

are hitherto known to have been shot. 

Lastly, a single specimen was seen on Julie 19th. 

The contents of the stomach in those specin~erls where they were exa- 
In one individual, a specimen of a mined, were, as a rule, crustaceans. 

Gadua suida was found, about 70 Inm. in length.’ 

MUS suidu, Lep. 1773. This species was only once observed in the ice itself during 
the expedition. On July 16th, I€#:), in K$O&2 N. Lat., Dr. Blessing, when 011 an excursion 
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Above Spitsbergen they were more numerous, though few in comparison 

On May 26th, small flocks of six were seen two or three times hovering 
over the channels in the ice, the first observed that year. On May Nth, 
some specimens were again seen (830 W N. Lat.). 

full-coloured, were shot. 

- 

with the ivory gull. 

After this they were seen frequently, and several specimens, all old and 

R h o d o ~ W  rosea, (Macg.) 1824. 

The roseate gull was also seen froni the *Fram’ in the summer of 1895, 
but in a higher latitude tliaii Nansen arid Joharisen had found it (p. 26). 

The first specimen was observed hy Mogstatf on July 18th, when the 
ship was in 8-40 41‘ N. Lat., 740 30’ E. Long. On July 19th, another was 
seen by Mogstad arid Sverdrup together, when they were out seal-hunting. 
The bird flew within 15 or 20 paces of thtmi. Both specimens were fully 
coloured, and all the characteristic marks of the species were observed. 

The next specimen was seen on July B n d ,  by Scott-Hansen (Sa0 36‘ 
N. Lat.); and lastly. single specimens were seen on  the 4th, 9th and 11th 
August, one of theni heing shot ;it. by Mogstatl, but without success. The 
last specimen was seen by Blessing (tiiring a ski-expedition on August 
16th (ao 27’). 

Thus altogether seven specimetis were observcd that year between the 
Young birds middle of July and the middle oi Aiigust, all fully coloured. 

were not observed \vit.h certainty. 
The species was not oliserved north of Spitsbergen during the last 

summer (1896). 

Xema s&ni, (Sab.) 1818. 

A gull with a tilack head was observed by Mogstad one day in July, 
1896, in about 8 3 0  N. Lat.. when the ‘Fram’, with steam up, had begun to 

to collect a&?, saw u. specimen of a Gadus lying motionless in front of a projecting 
piece of ice in a chaiinel; but it disappeared under the ice like lightning when he at- 
tempted to C O I I I ~  ni:iir i t .  Its Icngth was about 1 % ~  mm. No other fish has hitherto 
been observed so far rwrtli as tllis. TI& specic!s is known to Norwegian sealers by 
the name of “Is-Mort”, Mort being the g e n ~ ~ a l  iionlr: k r  the young of various species 
of Gudus 
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force her way out of the ice above Spitsbergen; but in the hard work of 

those days, no note was made of the date. The observation was communi- 
cated to others of the crew, and its authenticity is beyond doubt. 

Pagoph$la eburnea, (Phipps) 1774, 

This species was seen almost up to 850 N. Lat. 
On May 14th, 1895, in 8 4 O  B, a bird, supposed to have been a P. 

eburwa, was seen flying from the north-north-east towards the south. This 
was the first bird that appeared in the spring of that year. The first un- 
doubted specimen WRS seen on the 2nd June (in the same latitude) by Scott- 
Hansen. In the course of the sunmer they were seen singly several times, 
and altogether three specimens were shot i n  the beginning of July. But they 
did not appear to frequent this part of the ice in any great numbers. 

The last specimens, two together, were noted on the 10th July. 
In the summer of 1896, north of Spitsbergen, the first two specimens 

By degrees they became exceedingly nuinerous, and after the middle of 
June, they were seen daily, sometimes in small flocks. They were always 
to be found a t  the refuse-heaps, or by the bears’ carcases, and o number of 

specimens were shot in the course of the summer; in and about the beginning 
of August alone, forty-one were shot, fourteen of them upon one day (July 29). 

were seen flying above the ice-channels on May 13th (830 50‘ N. Lat.). 

P &rcorar&u.a Zongicau&us, (Vieill.) 3819. 

During the summer of 1895, skuas were only seen in the ice to the north- 
east of Franz Josef Land, on one occasion, namely, the 4th September. On that 

day four or five specimens were observed, and one of them was shot at, but 
without result ( 8 4 0  47’ N. Lat., 770 17’ E. Long.). Scott-Hansen, who came 

fairly close to them, took them to be St. Zon,gicaudus, on accounl of the 
“very long tail-feathers”. 

These specimens were the last birds observed that year. 
North of Spitshergen, the species was not observed with certainty. On June 

loth, Scott-Hansen .saw in the distance two skuas flying over the ship in 
a north-north-westerly direction, and thought they must belong to one of 
the smaller species. 

7 
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0tercurarha pomaturhdnus, (Temm.) 1815. 

This species was observed repeatedly in the middle of June, 18’36, in 
the ice north of Spitsbergen, as a rule in small flocks of from three to six birds, 
but once in a large flock of nearly twenty. Two specinlens were shot, and 
minutely described in Dr. Blessing’s journal. 

As early as June 13th, a skua was seen that had “a forked tail”. and 
was probably a young bird of this species. 

On June 19th (820 57‘ N. Lat.), four appeared together, and one of them 
was shot by Mogstad. The length of the wing is stated by Dr. Blessing 
to have been 344 nim.; the middle tail-feathers extended 60 mm. beyond 
the others. 

On June 21st (82O 53’ N. Lat.), a straggling flock of about sixteen 
birds, all of the same species, was seen, and one of them was shot by Capt. 
Sverdrup. 

Both the specimens shot were old birds, and fully coloured. 
It is, on the whole, surprising to find this species comparatively nume- 

It has hitherto only been rous in the ice far to the north of Spitsbergen. 
known as a sporadic visitant of Spitsbergen. 

Ewmarus glacid.le, (Lin.) 1766. 

The first fulmar in 1895, north-east of Franz Josef Land, appeared on the 
30th May. Subsequently they were seen now and again, singly or two 
together, but scarcely more than twenty specimens in all in the course of the 
summer. Six of these were shot, all in a latitude above &I.O 30’ N. One 
of them was shot by Blessing on June 16th. Before it died, it vomited the 
contents of its stomach, which proved to be the jaws and portions of the body 
of a cephalopod (84.0 52‘ N. Lat.). In other specimens, only crustaceans were 
found. 

The last Fulmar?@ glacialis of this year was seen on September i4th, 
and was the last bird observed that autumn. On that day, the ‘Fram’ was 
in 8 5 O  5’ N. Lat., 790 0 E. Long., and this is the highat latitude in which 
birds have ever been k.no)vn to be observed. 
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This specimen is thus spoken of in Sverdrup’s journal: 
“14th September, 1895. . . . . . Benlsen saa iaftes en Haahat, s m  kred- 

s a  om Skibet en liden Stecnd, og trak derpaa vestover, efter R a a k ” . ’  
Fulmars appeared in far greater numbers in the summer of 1896, in 

the ice north of Spitsbergen. The first was seen there on May 22nd (830 43 
N. Lat.). They were afterwards seen all through thc summer, singly or in 
small flocks, circling above the channels, and occasionally picking up little 
animals or refuse from the surface of the water. From the middle of June 
until the beginning of August, when the ship forced her way out of the ice, 
about seventy specimens were shot by the crew. fifteen of them in one day 
(July 16th; Bo 14’ N. Lat.). They were principally utilised as food for 
the dogs. 

Cbppha9 man&, (Licht.) 1822 

The Spitsbergen giiillernot was one of the hirds that was observed com- 
paratively ofteii during the simmer of 1895, north-east of Franz Josef Land. 
They were generally seen, however, 01ily singly or a few together ; on the 29th 
May, foiir were observed a t  one time, and two of them were shot (84” 32’ 
N. Lat.). Altogether a dozen of this species were shot that sumnier, all iti 

a latitude higher than 84” N. The ship was then a t  least 330 kilometres 
north-east of Franz Josef Land. 

This guillemot, which (like the continental form, Cepphus pyUe) finds 
its food principallv among the littoral fish-species, thus leads here also, 
iu these high northern latitudes, and at  a distance of several hundred kilo- 
metres from the nearest mainland or island, a kind of littoral life in the 
channels, or among the floating pieces of ice; and  it is probably Gadus suida 
that constitutes its principal food. 

North of Spitsbergen, in the summer of 1896, the Spitsbergeu guillemot 
was unusually numerous by the open channels, from latitude 84” N., south- 
wards as far as the northern shores of Spitsbergen, this, and AUe a h ,  being 
the most numerous of all the species of birds that appeared in these latitudes. 
Sometimes as many as twenty of these guillemots might be brought down 
on one day, and almost one hundred and fifty were shot for the table. Dr. 

“Bentsen saw u fulmar this evening, which circled about the ship for a while, and 
then flew awny towerds the west, following the channels”. 
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Blessing writes in his journal for June 12th (Bo N. Lat.): “Bird-shooting 
goes on busily every day. Black guillemots and little auks are the birds 
most shot, both because there are most of them, and because they are the 
best for eating”. 

In order to learn which of the two sexes was most numerously repre- 
sented in these legions, Dr. Blessing examined a number of specimens shot 
tit the end of June and the beginning of July. It then appeared that out of 

forty individuals, twenty-six were rnales aiid fourteen females. In all the 
females, the ovaries were not fully developed, the eggs being no larger than 
little grains, aiid only in one specimen the size of small peas. The testes 
of the males were also quite small, and thus all tlie speciniens were probably 
young and iricapable of reproduction. 

The first Spitshergen guillemot of the year was observed as early as 
the 13th May, (in 83O 57‘ N. Lat.), and on the 29th n specimen was shot, 
being the first bird killed that year. 

All the specimens observed were in their normal summer plumage. 

Urdu Eornzvitz, (Pall.) 1811. 
While Cepplztts mnndti and Alle alle occurred in great numbers in the 

open channels north of Spitsbergen in the suninier of 1896, Uria Zinnvia and 
Fratercula ccrctica were cornpar~t ivel~ rare there, only a few specimens of 
each of the last two species having been ohserved from the ‘Fram’. 

Of Briinnich’s guillemo~. for instance. scarcely more than a dozen speci- 
meiis were seen altogether. The first was seen flying northwards past the 
ship, on June 19th (820 55‘ h’. JJiLt.): and oil June 23rd, the first specimen 
was shot (among the little auks occurring that day in great numbers). Finally, 
three more were shot on tlie 12th arid 13th July (fB0 11‘ N. Lat.). 

FrderouZa arctica gt?u&lds, (IAeach) 1821. 

A single specimen was ohserved ahove Spitsbergen, flying northwards 
along a channel, on July 12tt1, 1896 (8.30 13‘ N. Lat.). Mogstad writes in 
his journal, that for several days there had been few birds in the channel, but 
on the above-mentioned day a number of birds made their appearance, especially 
black guillemots and little auks, and a pair of Brunnich’s guillemots were shot. 

No other specimens were observed in the ice. 
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AUe aZZe, (Lin.) 1766. 

This species was, on the whole. rarely observed during the time that the 
‘Fram’ was drifting north-east of Franz Josef Land, in t.he summer of 1895: 
several specimens, however, were shot between Jtrne 21st aiid Jrily i t h ,  all 
in a latitude between 84.0 30’ and 8 4 0  48‘ N. Several were also ohservetl 
in the channels, but the dogs always frightened them away. 

Little auks, on the other hand, appeared in  great numbers in the ice 

north of Spitsbergen, during the last summer. From the middle of June Lo 

the middle of July, 1896, while the ‘Fram’ was all the time moving in about 
8 3 O  N. Lat., they were found daily in the channels, arid at least two hundred 
were shot for the table. On one day alone - the 23rd June - twenty- 
nine were shot. 

The first little auk appeared that year on May 28th ( 8 3 0  56‘ E. Lat.). 
They were most numerous 0 1 1  clear days, while during fog they were less 

plentiful. 
The reason of the great difference in the number of birds north of Spits- 

bergen and north of Franz Josef Land, was doubtless that during the summer 
of 1895, the ‘Fram’ was drifting in closely-pac.ked ice, where there were 
comparatively few open channels. I11 1896. there was more or less water 

round the ship all the summer, and the temperature, on the whole, was higher. 
Dr. Blessing also examined a number of little auks shot about the 

beginning of July, 1896, in order to learn the proportion of the two sexes. 
I t  then appeared that among forty birds, there were only ten females. 

As the ship gradually approached Spitsbergen, the number of this species 
increased. Mogstad writes in  his journal for August 6th (81 O 34’ K. Lat.): 
“I saw from the crow’s-nest today, a channel in the west, that was literally 
full of little auks; a number of them were sitting on the ice, and many 
were lying asleep on the water. In other places, I saw flock after flock flying 

northwards”. “A countless number of 

little auks. All day we have been steaming among great flocks of them, 
consisting chiefly of young birds. This means that we have not far to go 

before coming to open water”. 

On the 12th August, he writes: 
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I N T RO D U C T I  0 N. 

Of the zoological collections brought home from the Norwegian North 
Polar Expedition, those relating to the marine invertebrate animals have been 
placed in my hands for examination and description, and I now propose to 
report on the results of my investigations as far as the Crustacea are con- 

cerned. Indeed, by far the greater number of the animals collected belongs 
to this extensive class, and there is comparatively little to report of other 
animals. As, however, all knowledge of the fauna in this far remote, and 
hitherto unexplored part of the North Polar Sea may be of considerable interest, 
it is my intention in a subsequent paper also to give a short account of the 
other marine invertebrates found during the Expedition. 

The collection in question consists of several tubes and bottles from 
different localities, each, as a rule, labelled with date, depth and mode 
of preservation. I have carefully gone through the coiltents of all the 
samples, in order to gain both a general view of the character of the fauna, 
and more special information about the several species. Only one of the 
bottles contained true bottom-animals taken up by the aid of the trawl; all 
the other samples have been procured by the aid of the tow-net, and of 
course contain exclusively pelagic animals, chiefly Crzcstacea. Of these 
again Copepoda, chiefly belonging to the Calanoid group, are predominant, 
having been taken in nearly every haul and in considerable numbers along 
the whole route of the "Fram". This peculiar character of the collections 
is due to the unexpected physical conditions found in the Polar Sea trav- 
ersed. As is well known, it has until recently been the general assumption 
of geographers, that the Polar basin, north of Siberia and Franz Josef Land, 
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could only be quite a shallow sea, with depths scarcely exceeding some 
hundred fathoms, and the zoological equipment of the ‘Fram’ Expedition was 
arranged in accordance therewith. But in  direct contradiction to this generally 
adopted view, that part of the Polar Sen tlirough which the ‘Fram’ drifted 
with the ice, proved to be everywhere of enormous depth, exceeding in this 
respect even the Norwegian Sea. The quantity of hemp-rope a t  hand was 

quite insufficient for dredging or trawling in such depths, and, indeed, it 
was a matter of no little trouble to find R means of ascertaining the depth 
with exactness. For this purpose it was necessary to make up from the 
wire-ropes of the ‘Fram’ u provisional sounding-line of sufficient length 
arid consisting of thin steel-wire. To the end of this line, which of course 
was far froni heing strong enough for dredging operations, was appended in 
some instances a heavy water-itottle, in  others an ordinary lead, and in the 
latter cabe a sample of the hottom was always brought up together with the 
lend. But on a preliminary examination, scarcely any traces of organisms 
could evcr 1)e detected in this material, and it must be concluded from this 
that there is at least very little animal life on the bottom in this part of 
the ocean. On the other hand, it is a very remarkable fact, that the more 
superficial strata of the sea, though almost perpetually covered with a layer 
of ice, through which comparatively small, temporary openings occur in the 
shape of channels and lanes, were found to abound with life at all times of 
the year, and even to the most northerly latitudes reached. I t  is very prob- 
able, too, that the pelagic animals observed are not strictly confined to the 
more superficial strata of the sea, but that they also at times descend to 
considerable depths, perhaps even to the strata immediately covering the 
bottom. In many cases the tow-net was lowered to depths exceeding 200 or 
300 metres, and, as a rule, the draught was considerably richer in such 
instances, than when it was working in smaller depths. Moreover, the 
peculiar Amphipode described below as Cydocaris Ouilelnai Chevreux, was 
found several times clinging to the sounding-line at only a short distance 
above the water-bottle, which was hauled up from depths between 500 and 
IO00 metres. The imperfect development of the visual organs in this form, 
and likewise in some of the other pelagic animals observed, would also w m  
to point to abyssal habits, 
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As to the general character of the pelagic fauna in the North Polar Basin 

explored by the Expedition, it exhibits, on the whole, a pronounced resemblance 
to that of the North Atlantic Basin, the greater number of species having, 
indeed, proved to be common to both. In considering the Calanoida in 
particular, it was not a little surprising to find rather abundantly represented 
in the samples, some characteristic forms well known to me from the deep 
fjord-basins of the south and west coasts of Komay,  but hardly ever recorded 
by any foreign zoologists, though they must doubtless also occur in the North 
Atlantic Basin. These forms, which have occasionally been mentioned by 
me as deepwater Calanoida, are, indoed, at least off our coasts, only niet 
with in depths of more than 100 fathoms, whereas in the North Polar Basin 
they often ascend to the very surface of the sea. Intermingled with them were 
some well-known surface-Caianoids, such as the widely distributed Calanus 
finmarchicus, Pseudocalmtins elotzgatus, etc. There are, moreover, a 
number of hitherto unknown fornis, to he presently described in detail, which 
accordingly might be regarded as peculiar to the Polar basin; hut it is not 
improbable that on a closer investigation, these forms will RIM be found to 

occur in the northern part of the Atlan!ic basin. Indeed, strictly speaking, 
the most westerly part of the ‘Fram’s’ route lies on the horder between tho 
two basins; and yet the character of the fauna here did not differ in m y  
essential manner from that in the eastern part. As, however, the superficial 
current in the North Polar Sea has been clearly shown to flow in a westerly 
direction, it is possible to suppose that some forms a t  least might have their 
centre of distribution far east, perhaps even in the Rering Sea. But as 
the pelagic fauna of that part of the ocean is still very imperfectly known, it 
is as yet impossible to decids with certainty which forins in  such cases 
ought to be regarded as immigrants from the ea& At any rate, though the 
existence of the western current has been demonstrated in a most convincing 
manner by the drift of the ‘Fram’, there is also full evidence of the existence 
of a current in quite the opposite direction, but confined to the deeper strata 
of the sea; for both the comparatively high temperature of the water found 
down to the lowest depths and its great salinity clearly show it to be derived 
from the AtlanticBasin. An immigration of animals to the North Polar Sea 

may accordingly be possible from both the west and the east; but, 8s the more 
superficial strata flowing in a westerly direction, together with the ice covering 
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them, are largely mingled with fresh water, and constantly subjected to a 
rather low temperature, they seein in reality to offer less iavourable conditions 
for the well-being of higher organisms. I am therefore of opinion, that the bulk 
of the pelagic animals found in the North Polar Basin are in fact derived from 
the west through the Atlantic current flowing in beneath the superficial Siberian 
current. On the other hand, I think that the latter is of great importance 
in conveying a constant supply of nourishment to the pelagic animals of 
the North Polar Basin. This nourishment consists of microscopic algae, chiefly 
Diatomece, which are found to abound in the superficial polar water of the 
Siberian Sea, though gradually diminishing in quantity westwards, apparently 
owing to their being largely fed upon by the various pelagic animals. Indeed, 
without such a constant conveyance of nourishing matter, there could be no 
such rich animal life in the Polar Sea. 

It is a very remarkable fact, that forms which have hitherto been 
regarded as quite southern in distribution, are also represented in the Polar 
Sea. I have several instances of this remarkable occurrence to report on, 

as regards the pelagic Copepoda. Thus, in a sample taken a t  about the 
centre of the Polar basin traversed, I found a well preserved specimen of a 
Calanoid, differing conspicuously in its external appearance from all the other 
forms, and easily recognizable as a species of the genus Hemicalanus Claus. 
This genus has as yet oiily beell known from h e  Mediterranean and the tropical 
parts of the Atlantic and Pacific Oceans, never having been met with either 
off the Norwegian coast or off the Atlantic const of Europe. Furthermore, 
in the sea north of the New Siberian Islands, two species of the genus O n m  
Phillipi are found in great abundance, and both these species I have been 
enabled to identify with perfect certainty with species recently recorded by Dr. 
Giesbrecht from the Bay of Naples. One of the species, 0. conifera Giesbr., 
was certainly observed by the present author many years ago off the 
south coast of Norway; but the other species, 0. vldopoda Giesbr., is as 
yet only known from the Mediterranean. In about the same tracts, in which 
the two above-mentioned species of Onccea occurred, another very peculiar 
Copepod, belonging to the same group, was met with. It is a species of the 
genus Lubbockia Claus, hitherto only known from the Mediterranean and the 
tropical parts of the oceans. Finally, in the very same sample in which the 
last-named Copepod was found, I succeeded in picking up some specimens of 
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a small, perfectly hyaline Copepod of a still more peculiar appearance, and 
at once recognizable as a species of the highly remarkable genus MormoniUa 
of Giesbrecht, the systematic position of which is still rather doubtful. Only 
two species of this genus have hitherto been recorded, and both of them were 
found in the tropical part of the Pacific, south of the equator. The polar 
form so closely resembles one of the two species described by Dr. Giesbrecht, 
that I should have been much inclined to identify the two forms, were it not 
that the great distance between the occurrences seems to forbid such an 

identification. The very close, and apparently genetic relationship between the 
two polar species of the amphipdous genus Pseudalibrotus to be described 
below, and those occurring in the Caspian Sea, is another remarkable instance, 
which seems fully to corroborate the correctness of the assumption of geologists 
as to a direct connexinn in olden times between this isolated basin and the 
North Polar Sea. 

In order to show the general character of the pelagic fauna in the Polar 
Sea, I subjoin lists of the species found in 5 widely-separated tracts of the 
region traversed by the “Fram”. 

No. 1. 

12th to 24th October, 1893. 

Sea north of New Siberia (beginriing of the drift). 

Til nhut  78- E. Lat., 13G0 E. Long. 

Sabinea seplenicctriranta (Sab.). Myto-stage. 

Parathemisto oblivia &oyer. 
Metoprr. longicmnis Boeck. 
Gummarus locusts, var. nzwtatu, Lilljeb. 

Calanus finmarchicus, Gun. 
- hyperboreus, Kruyer. 

Pseuclocalanus elongatus, Boeck. 
- majm, G. 0. Sars. 

- pygmceus, G. 0. Saw. 

Euchazta wvegica, Boeck. 
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iMelridia longa, (Luhh.). 
Acartia longired.9, Lilljeb. 
Oithoncc sirnilis, Clarik. 
Onma conifera, Gieshr. 

_ _  notopoda. Giesbr. 
Conchtccia wumhiu, Brad? h: Nomi. 

C'irripZiu-larrcc in Cypris-stage. 
Clione papilionacea Pall. (larun). 
Appn di cub r icr . 
Sugitfa (Spadelln). 
>-0wy of Ophittra ? 

Nedzrsoicl. 
R' u I 1 1 1 I* of I) id o ma? ( Ch cct ocems). 

No. 2. 

M ;~i*cli -- - April, 1894. 

In ahorit W 0  K. I d . ,  1 3 4 O  E. Lorig. 

Hpzenodorrc glaciuliu, (Buchh.) 

Thysrt nokssn long icazt da t a, Kr. 

Eitthemisfo libellitla (Mnndt). 
I 'urnthemisto obliviu. (&-eyer). 

Lancedo Clawi, fhvallius. 

S'cina bmealis, G. 0. Sars. 
Cyclocnris Ciuilelmi, Chevreux. 
I'se~idn1ihmtw.s glacialis, G. 0. Sars. 

- ,Yanseni, G. 0. Sars. 
Ewsirus cuspidatus, Krnyer. 

Awtpliithoysis gl acidis, Han sen. 
Cutwniarus Eoczcstu Lin., V R T .  mi titata. 

Awtatlzilla pisigwis (Krclyer). 

Bajus nigsidis Kreyer, (larva, in 1st and last stages). 

Cryptoniscid-larva!. 



Comhoecicr ~rrwxi~~icc, Hradp J: Y o m .  
Sagitta (SzJcc della). 
Only slight t r a w  of algae. 

No. 3. 

A~)ril--Arigust, 1895. 

Between &lo 15' and 840 42' N. Lnt., nnd 1)etn.een !)tio arid 72O E. Long. 

Pamthewisto obliuia, (Kroyer). 
Lanceola Clausi, 13ovnlliiis. 

Eusil-us Holn~i ,  I lansen. 
Amphith op& glcc cia lis. Hanseri. 

Calanus finni,archicics, (Gunn.). 

Scaphocdanus acroccplt alus, G .  0. Stirs. 

Scolecithrix brewicorvais, G .  0. Sars. 
UndineUa obloriga, (;. 0. Sars. 

- hypmb we us, K rn y er. 

a 
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Euchata norvegica, Boeck. 
Undeuchmta speclabilk, G .  0. Stirs. 
Chiridius armadus, ( b e c k ) .  

- tenuiqinus, G .  0. Saw. 
- brewispinus, G.  0. Sars. 

co~tip~~cta, G. 0. Snrs. 

Heterochccta noruegicu, h e c k .  
- 

Azcyaptilus glctcialis, G .  0. Snrs. 

Hemicalanus spinifrons, G. 0. Saw, 

Metridiu lorqa, (Lulh.). 
Temorites brewis, G. 0. Sala. 

Coitclzoecia ?naxitizal Brady J;. Norm. 
Sagitttr (Spadellu). 
Ko algm. 

No. 4. 

Odoher 22th, 38%. 
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No. 5. 

February-May, 1896. 

T h e  most westerly part of the 'From's' route. 

Between 84.0 47' arid 83" 57' IT. Lat., arid between 2h0 and 11" I:. L o r i ~ .  

Th ysano&sa lonyicaudata, (Kr.). 

Euthemisto libellzcln, (Mandt). 
Parathewisto obliwia (Kroyer). 
Lanceolcc Clnusi, Bovallius. 
Cyclocaris Guilelwti, Chevreux. 
Pseicdalibratus glacialis, G. 0. Sors. 

- I%rnseni, G .  0. Sars. 
Paramphitho@ brezricornis, G .  0. .. '5 Rrs. 

Metopa loqicornis. Roeck 
Eusirus Holmi, Hanseri. 
Awphith opsis glacialis, Hansen. 
Gnmutarus locustn L. var. 911 ttfatcc. 

Calanus finmurchicics. (Gunn.). 

Scnphocnlanus acroccphalus, G .  0. Sari. 
Euchata norilegica, Bodi .  
Ch ir idi  us arm a tzts. ( 13oec.k ). 

Heterochccta norcqica, Rocdi. 
Melridia longa, (Lubb.). 
Conchoecia maxima, Hrady & Norm. 
Clione papilio)tma, Pall. jun. 
Sagit tu (Spud ella). 
No algse. 

- hpprboreics, Kr. 

I further add here a list of species from a single locality, because i n  this 
instance it  has beer) expressly stated that the sample \vas taken from the 
very surface of the sea, whereas in all other cases the tow-net was  lowered 
to some considerable depth below the ice. 
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28th June, 1895. 
So 32’ N. Lat., 76O E. Long. 

About midway in the route of the ‘Fram’. 
Sample taken by towing froni a hoat in a large open lane in the ice. 

Parathemisto oblivia, (Kroyer). 

Calnnus finmarchiczcs, (Gum.). 

Scaphoctclarius ucrocepka1tca, G. 0. Saw. 

Cndinella oblori~~a, G. 0. Lars. S 

Eucimta noruegicci, Boeck. 
Chiradius nrvtntus. (Boeck). 

- Iqper b o reu s, K r . 

- tentcisJuin2is, G .  0. i; ars. 

- cowpctu, G. 0. Snrs. 

HeterochEta norcegica, Boecli. 

Metridia longit, (Luhh.). 
Temorites hreuis, G .  0. Sars. 

Conchoecia maxima, Brady & Norm. 

Sagitta (SpiAelbo). 
No dgE.  

Of the 11 spec-iex of Col)epoda eniin~eruletf from the above-named sample, 
6 also occur off the Xorwegian const; h i t  it is wortliy of note, that a!\ of 
them, except C a k ~ i t s  fi?zstrnrchicits, are here cmifiiied to great depths, 
more thnri 100 fathoins. ’I’lic* al)ove-rianied Hylwiid, Parathemisto oblivia, 
is iilso a pronouriced (lecp-\vnter f o i ~ n  o f f  oiir roasts, t i r i d  the same is also the 
case with the 3 Norwegian sIwies of Coiiclioecin, one of which, C. borealis 
G. 0. Snrs, is very closely nllietl to the n r d k  form here named. 

In the following pages, J shull t ry  to give an account of all the species 
of Crustacea found in the collec.tions of the ‘Fram’, with notes on their 
occurrelice arid distrihution, and with tlescril,tions arid figures of the new or 
less fnriiilior fornis. 

The plates acc*oniponying this account have heeri prepared by the auto- 
graphic. iiiettiod employed hy the pwerit  author in  most of his receril publi- 
cations, and will, I hope, serve for a11 immediate recognition of the species. 



A C C O U N T  O F  T H E  S P E C I E S .  

PODOPHTHALIIII,l. 

Fam. CRANGONIDIE. 

1 .  Sctbinea septewzcarinata (Sab.). 

A well-preserved lawn in the last stage of this form (= Myto Gabmrdii, 
Kroyer) is ill the rollection, having heen taken hy nieanh of the tow-net on 
the 13th October, 1893, h.oni a depth of about 50 metres. 

Distribution. (:onst of Kor\ray. Atlaritic coast of Kortli Arneric*n, Green- 
land, Spitshergcri, the Murninri coast, the Knra Sea, the Bering Sea. 

Funi. EPHYRIDIIE. 

2. Hymenodora gZacia2.k (Buchhol tz). 

Of this pecdiar form, descrihed and figured in detail by the present author 
iii his ac:corint of the Crustacea of the Korwegian Korth Atlantic Expedition, 
a solitary yoririg spec*imen was found in a sample taken on the 24th March, 
1894, the tow-net having h e n  lowered to a depth of 300 metres.’ 

Greenland, several stations of the Norwegian llorlh At- 

laritic Expeditioii (cold area), the Farce Channel, east coast of North America 
(Albatross Expedition). 

Dislrihzction. 

Fam. EUPHAUSIIDE. 

3. iVpdiphanm norvegicus (M. Sars). 

A well-preserved specimen of this beautifrii form was taken on the 22nd 
hlny, 1894, from a depth of 100 metres. 

* Thut this form must haw occurred rather plentifully in about the same tract, and in 
the very surface of the sea, is proved from the fact that easily recognizable remains 
of i t  were found in the stomachs of 8 specimens of the roseate gull (Rhododdhh 
rosea) shot between the 3rd and 8th -4UgUSt same gear. 
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Distribution. Coast of Norway, Scotland, the Murman coast, Greenland, 
east coast of North America. 

4. T h y s a W s a  longicaudata (Kroyer). 
Syn: Thysan&ssa tellera, G. 0. Snrs. 

Solitary specimens of this form, in a more or less perfect state, were 
found in 4 different samples taken i i i  places lying widely apart from each 
other (March 24th, 1894? July 30t11, 2895, Feb. M i ,  1896, Feb. 33th, 1896), 
the tow-net having been lowered to a depth of lietween 50 and 300 metre6 

Distribution. Varariger Fjord, sea between Norway and Jan Mayen 
(Norw. North Atl. Exp.), Greenland. 

AMPHIPODA. 

Fall). HYPERIIL)B. 

1. Euthenzisto libellzrla (Mnndt). 

This well-known arctic forni was taken both at the beginning and close of 
the cruise, partly young, partly fully grown specirneris. The greater number 
of the specimens are. however, from the wester~i part of the region traversed. 

Distributioiz. (hist  of Finniark, the Murrnan coast, Nowja Semlja, 
Siberian Polar Sen, Reereti Eiland, Spi tsbcrgeri, Jan Mayen, Greenland. 

2. Paratheinisto ohlizia (Kmyer). 
This form also seems to Iw ~vidcly distrihiiterl throughout the Polar 

hasin, having heen tckkeri along the \vliole route of the ‘Fram’ in no less 
than 12 different places. 

Bistrib.~ction. Coast of Eorwcly, British Isles, Greenlnnd, numerous 
stations of t he  Norwegian 1Vorth Atlantic. Expedition. 

Fam. LANCEOLIDE. 

Geri. Lartceola, Say. 
Hewmrks. This genus was established by the American zoologist, Th. 

Say, as early as the year 1818, to include a pecriliar Amphipod belonging 

to the Hyperiid group. But the geiius was not recognized by subsequent 
authors. soiiie of \vho~ri regarrlt~l i I  U S  s y o i ~ y i w i ~ s  with ffyperia, others 
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with Vibilia. It is to Dr. Bovallius that we ow:  the restoration of 

Say’s genus, us he pointed out its difference from both Hyperia and 

Vibilia. Indeed, Dr. Bovallius eve11 regards it a s  the type of a distinct 
family, Lanceolidm, a t  the sanie time adding no less than 5 new species to 

that originally described by Say. Of these species, one has been found 
during the ‘Yrani’ Expedi tion, and, as ouly a slrorl diagnosis, accompanied 
by 4 figures i n  outline, has been given of it by Dr. Bovallius, I find it 
appropriate here to describe arid figure this remarkable form more in detail. 

3. Lanceoln Clnusi, Bovallius. 
(PI. I). 

hH.WOla clC&USi, hvalliris, f h i  some forgotteu genera of Amphipods'. Bi- 
hang till Kgl. Svenskn Vet. Akad. Handl. Part 10, p. 8. 

arbeten, vol. I!’, p. 5553, PI. 41, figs. 11-14. 
The Same: ‘Arctic: and Antarctic I-lyperids’. Vega-Expeditionens vetensk. 

D e s c r i p t i  o n. 
T h e  largest specinien in the collection, the one here figured, has a lel~gth 

of about 10 mm.; but, as Dr. 13ovallius gives the length as 16 mm., it 
tannot be fully grown. 

True, at first sight, the speciriieri here figured (see PI. I. fig. 1) has 

the appearance of being a n  adult gravid female, with largely protuberant 
marsupium; but, on a closer examination, it is easily seen that this impres- 

sion is merely due t.o a delusion. For the fact is that no marsupium at all 
is formed, and the protruding part that has this appearance, is nothing but 

the ventral walls of the body itself, along the middle of which, immediately 
heneath the skin, the ganglionic chain may be very distinctly traced. Indeed, 

the anterior part. of the body-cavity is eiiorinously dilated, in  order to give 
room for the exceedingly capacious stomachal part of the intestine. 

T h e  illtegu1neots are remarkably soft arid supple, and the whole body 

thereby acquires a peculiar vagueness in its contours, not observed in other 
Amphipods. As  the metasonie generally is bent in  against the greatly swol- 

len mesosome, the whole body looks like a n  irregular, soft ball. 
The  ceptialon, unlike what is the case in the true Hyperi ih,  is very 

small, and  abruptly truncated in front, with the anterior face somewhat con- 
cave, anti bounded above by a projecting, rostruni-like angle. Between the 
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insertion of the 2 pairs of antennse, it forms, on each side, a slight rounded 
lobe, within which the very sinal1 eyes have their place, and below, i t  terminates 
on each side in another obtuse lobe, with which the buc~al mass is coiinected. 

I h e  segments of the mesosome are  well defined i n  their dorsal part, 

exhibiting laterally a n  eve11 tiorizoiital margin, with which the extremely small 
coxal plates are wrineded; hut the protruding ventral part of the 2nd to 

5th segments seems to form a cwiitinuous whole. The 1st segment is 
rather short, scarcely exceeding i i i  length the celihtilon, diei .eas the 3 suc- 

ceedirig segments are  of considerable size, the 3rd and 4th earh exliibiting 

in front a n  elevated transversal eminence tlcfined lwl i i i id  hy a distinrt depres- 
siori. The  3 posterior segnieiits i.;ipidly dirniiiisli i n  size: the last 2 do not 

exhibit any protuberant ventral part, and or1 the wliok are very similar in 
appearance to the 3 succeedirig segmeiits helonging to the iiietnsome. The  

epimeral plates of the latter are  comparntively sinall arid eveiily rounded. 

r 3  

T h e  urosome (see also fig. 16), as in the true H?yperiids, is depressed, 
and composed of 2 segments orily, the last 2 beiiig wholly fused together. 
The  whole posterior division of the body, coniprising the metasome and 

urosome, scarcely attains half the length of the ariterior, and this is regarded 
by Dr. Rovallius as u distinctive character. sepirntirig the present species from 
some of the nthers. It is very prnhable, however, that in the male this 
division is mucli riiore fully developed than i n  the female. 

T h e  eyes, contrary to what is the case in the true Hyperiids, are 
extremely small, rounded, and composed of a restricted number of visual 

elements, imbedded in a light red pigment. 
The  superior antennte (see figs. 2, 31 issue at rather a long distance from 

the upper angle of the tiead, arid widely apart from each other. They are 
apparently composed of orily 3 joints, the first 2 constituting the peduncle, 
the 3rd the flagellurn. Of the peduncular joints, the 1st is  the larger, and is 

defined from the 2nd by a deep constriction. It iiiay be that, as indicated 
by Dr. Bovnllius for the type species, there is a very short intermediate joint 
i n  the peduncle; but I have not been able to see such a joint with any  

distinctness i n  the specimens 1 have examined. T h e  terminal joint, or 
flagellum, is somewhat longer than the pedunclet compressed, lanceolate, and 

edged with very small sensory bristles. Any apical joints, I have failed to 
distinguish. 
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The  inferior anteiinec: (see figs. 2 & 4)  are  a little longer and more 
slender thati the superior, and have the peduncle composed of 4 joints, the 

last of which is the largest. The  flagellrim, as in the superior antennae, is 
uniarliculate, forming a somewhat flattened. narrow, larieeolate joint, termiliating 

in  a straight, sleiider spine. 
T h e  I i i i c m l  mass (see figs. 1 & 2) is rather protuberant, and composed of 

the usuul number of orul parts niutuolly covering each other. 
The  anterior lip (see figs. 2 6. 5) forms a comparatively small, deeply 

bilobate flap, wveriiig the masticatory parts of the mandibles, arid havilig 
the edge quite smooth. 

The  posterior lip (fig. 6) is niiich larger, with the lateral lobes greatly 
divergent, ntid each termiiioting i n  tin oval, solne\vliat recurved lappet. 

The  inmitlihles (see figs. 2 dl. 7) are in  the foim of 2 flattened, almost 
tiorizonblly arranged pieces iiieetiiig i t i  front, below the anterior lip. They 
do not exhibit any t i ~ c e  of R true inoltir proininelice: but the inner face is 

rough owing to Ihr presence of numerous sinull hair-like spinules. The  
cutting edge is siniple. with the upper corner acutely produced, the lower 

more obtuse, aiid exhibiting a very siiiall tooth-like projection. On the left 
mandibte. just withiti the upper corner of the cutting edge, ttiere is au 
extremely sinal1 bideritate prominence. constituting a rudiment of a secoiidary 

cutting plate. The  palp is well developed. being considerably longer than the 
body of the inandible, arid is composed of 3 well-defined joints. Of these 
the 1st is rather short, whereas the %id is elongated and somewhat com- 
pressed. exhibiting inside 4 short spiriiform bristles, outside in  the outer 
part. several sleiider setse. The  terminal joint is shorter than the 2nd, and 

conically tapered, with a delicate ciliatioil along the inner edge. 
The  anterior rnaxilla: (set. figs. 2 & 8) exhibit all the chief parts found in 

typical Amphipoda. The niusticatory lobe is densely hairy and divided a t  
the s(,ine\vhat oblique end into 4 strong teeth. T h e  basal lobe is rather 
sliort, a~id likewise densely hairy, but wittioirt ally true spines or s e k .  The  

palp consists of only a single Inniellnr joint of oblolig oval form, and partly 
covering the rnasti(:atory lobe oiitside. It. is edged with short spinules, those 
on the inner nlargill being exti-eniely siiiall and densely crowded together. 

From the outer side of the basal part, inoreover, several strong bristles are 

seen tu origiiiate. 
:3 
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The posterior maxille (see figs. 2 8: 9) are likewise quite normal in 
their construction. The basal part is rather voluminous and muscular, and 
the 2 terminal lobes are comparatively narrow and strongly inciiired. Both 

lobes are densely hairy, and the somewhat larger outer lobe is. moreover, 
armed at the tip with several strong spines. 

-___ 
18 

The maxillipeds (see figs. 2 & IO), as i n  other Hzjpwiida, are quite desti- 
tute of palps. The broad, flatttmed basal part consists of a short common 
root-joint, and 2 juxtaposed lamellar pieces, each carrying outside a single 
seta, and projecting a t  the end inside in a short triangular lappet. These 
lappets. which lie in  close juxtaposition, and are fringed with short bristles, 
r~ndoohtc?dly answer to the basal lobes in other Amphipoda. It is likewise 
iiiduhitable that the large lamella3 apperided to the end of the basal part, 
represent the masticatory lobes in other Aniphipoda, exhibiting, as they do, 
a very similar appearance. They are oblong oval in form, and, being mov- 
ably articulated to the basal part, they may either be extended straight in  
Sroiit, or be spread oul, so as to diverge more or less widely. Along the 
straight inner ctdgc, there is a double rnw of strong spiniform bristles, and 
each of the lobes also tarries outside, at  some distance from the tip, 2 
similar histies springing from a distinct ledge. 

Thc? 2 pairs of gnnthopodn (figs. 31, 12) arc' of essentially similar structure, 
h i n g  considerably shorter and thickcr than the pereiopodn, and also more 
t~hiindantly siipplicd with bristles. T h y  nrc quite sirnplv. without any trace of 
n cheliform strurtriw, the propodal join1 heiog conically tapered, arid carrying 
nt tiw tip the small dactylus. This joint is rather more produced in the 
posterior than in the anterior pair; but in nonc' of them is there any 
tlistindly tlcfined palm. 

Tiit, 2 anterior pairs of perciopoda (fig. 13) are of quite normal appear- 
ancc. iltld iriodcratc?ly slcnder. Of the joiiits, thc carpal and propodal ones are 
somwlinl comprwscd, and are both providrd along the posterior edge with a 
row of short spiiiules. Thc dactylus is Comparatively small and quite simple. 

The 3 posterior pairs of pereiopoda (figs. 14, 15) gradually diminish 
soniewha f in length, and nix all distinguished by the peculiar arrangement of 

the dnctylus. Tlic latter is strongly c:urved, finely denticulated along the 

coilcave edge, and  exserted in a very acute point. It is, moreover, retractile, 
mid c n l d b l ( *  I J ~  I)eirig received into n hollow forrnetl IJY B eup-like projection of 
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the propodal joint (see figs. 14 a, 15 a). Othenvise, these legs are remarkably 
smooth, and have the basal joint scarcely broader than or1 the 2 anterior pairs. 

The branchial lamella: are comparatively small, and are present on the 
posterior gnathopoda and the 4 anterior pairs of pereiopoda (see figs 1, 12, 
13, 14). In the specimen examined, slight rutfinrents of incubatory plates 
were present inside the branchial lamellae (see figs. 12. 13). 

The pleopoda are rather powerfully developed, and of Il(J~n1al structure. 
The uropoda (see fig. 16) exhibit the structure usually met with in 

Hyperiids, the terminal rami heing lanceolate in form, with the edges finely 
serrulate (see fig. 17). The last pair do not differ from the 2 preceding ones, 
except in the somewhat greater breadth of the hasal part. 

The telson (ibid.) is oblong triangular i n  form, and quite simple, without 
any armature. It does not reach to the end of the basal part of the last 
pair of uropoda. 

Occurrence. This peculiar Amphipod occurred in 6 different samples, 5 
of which were taken along the enstern part of the route of the “Fram”, 
between latitudes 80° and 85”,  the 6th much farther west, a t  about the 30th 
degree of longitude, and near the 85th degree of latitude. In all the places, 
the tow-net had been lowered to depths of between 100 and 300 metres. By 
far the greater nurnher of the specimens found are very small, and evidently 
quite young. Only in one place were 2 larger specimens caught, one of 
which is that here described. 

Distribution. Davis Straits, in lat. 1780 N. (Bovallius). 

Fam. SCINIDE:. 

4. Scina borealis, G. 0. Sam. 

Some specimens of this easily recognizable form were found i n  3 samples 
collected towards the end of March and in the heginning of April, 1894, in 
about the 80th degree of latitude, the tow-net having been lowered, in  all 
3 places, to a depth of 300 metres. 

Fam. LYSIANASSIDS. 

Gen. Cycloca*.is, Stebbing. 

Remarks. This genus was established in the year 1888 by the Rev. 

Mr. Stebbing, to include a peculiar Amphipod from the Challenger Expedition, 
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the solitary specimen procured having been taken in the Pacific, a t  sonie 
distance from Tahiti. The genus was justly placed in the extensive family 
Lysiannssida?, though i i i  some characters it differs rather markedly from 
the other known genera. It w i s ,  indeed, very surprising to find this genus 

represented in the Polar Sea ly a well-marked and very beautiful species; 
and I had ideiided to dedicate it  to our relr1)rated explorer, Prof. Nansen. 
T h e  same species, however, has been quite recently recorded by M. E. Chevreux 
from the Expedition of the Prince of Monaco, and. as iiothing has as yet 

been published about the Crustacea ( t f  the Nansen Expedition, the name pro- 
posed by M. Chevreus for this species ought of corirbe to he retained. The  
species will be described in detail below. 

5.  Chjclocaris Guilelmi, Chevrcus. 

(,PI. I1 & 111). 

Cyclocaris Guileld, E. Chevreirx. nrilletiii de la sociCt6 zoologique de 
France, T. XXIV, 1899, p. 148. 

Remarks. The  present. species is rienrly relnted to the Pacific form 
described by the Rev. MI.. Stebbing as C. lahitensis, though evidently speci- 
fically distinct, being not only of wnsiderahly larger size, brit also differing 
in some of the strrictriral details;, as will he seen hy c:omptiring the figures 

here given wilh those reprodured i r i  Mr. St.ebbing’s work. On the other 
hand, no douht can arise as to the identity of the Polar form with that 
recorded by M. Chevreux under the above name. 

D e s c r i p t i o n  of t h e  F e m a l e .  

The length of the largest specimens in the c.ollec*tion is about 18 mm. 
Those examined by M. Chevrciix were somewhat smaller, measuring from 

11 to 12 mm. 

The  general form of the body (see PI. 11, fig. I )  is moderately slender 
and somewhat compressed, with the mesosome slightly exceeding in length 
the rnetasome and urnsome cwmhined. T h e  back is quite smooth throughout. 
and generally slightly curved. 

The cephalon (see also fig. 2) is ruttier thick and massive, and, from 
a lateral point of view, quadrangular in form, being transversely truncated 



NO. 6.1 ACCOUNT OF THE SPECIES. 21 
-. - 

in front. Its lateral faces are perfectly smooth, and almost wholly occupied 
by the unusually large, but very imperfectly developed eyes, \vhich exterld 

above, so as to meet along the dorsal line. The up1)er angle of the head 
forms a very small rostral projection, curved down between the bases of the 

superior aiitennz : the lower corners are somewhat more prominent, and 
between them and the rostral projection, lhe anterior edges of the head appear 
very slightly curved. Tlie inferior boundary of the lateral faces is not, as  
usual, emarginated or incised, but forms on each side an uninterrupted, 

gently curving line. 
Of the segments of the mesosome, the 1st is considerably longer than 

the 2nd, which is comparatively very short, both together about equal in  

length to the cephalon. The succeeding segments gradually increase somewhat 
both in length and depth, the last, Iiowever. being scarcely larger than the 

penultimate one. The 2 anterior pairs of coxal plates are very small, and 
partly conc,ealed by the 3rd pair, which are much deeper than the corre- 
sponding segment, gradually expandcd distally, and extended obliquely in front, 

so as to reach the liirid edge of the cephnlon (see fig. 1). The 4th pair of 

coxal plates are still larger, and, as iisual, emarginated behind, projecting below 
the emargination in an obtuse lohe. The 3 posterior pairs of coxal plates 

are not nearly so deep as the 2 preceding pairs, and are transversally oval in 
form, slightly decreasing in size posteriorly. 

The epinieral plates of the metasome (see figs. 1 & 3) are of moderate size, 
the anterior pair being obtusely rounded, whereas the 2 posterior pairs are 
acutely produced behind, with the inferior edge fringed with delicate bristles. 

The 3 segments of the urosome are well defined, and combined are about 
The 1st segment exhibits a slight dorsal 

In none of the segments could any 
half as long as the metasome. 
depression, and the 2nd is very short. 

spines or bristles he detected. 

The eyes (see figs. 1 & a), as  ahove stated, are of quite enormous 

size, not only occupying the greater part of the lateral faces of the cephalon, 
but also extending dorsally, so as to meet in the middle. Their structure, 

however, is very imperfect, there being no trace of any refracting elements, 
but only simple, rod-like fibres, imbedded in a dark red pign~ent. In specimens 

that have been a long time in strong alcohol, the ocular pigment very soon 
disappears, as is also often the case in other Lysianmsidce. In such 
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specimens, the eyes appear to be altogether wanting, a s  indicated by M. Chev- 
reux; but in  some of tlie specimens from the Nansen Expedition, that have 
beeri preserved in  a weaker solotion of alcohol, the ocular pigment was still 

easily observable, though it liad soniewliat changed its original colour ; and 
in these specimens the actual presence of eyes, and their enormous size could 
he proved with full certainty. 

The superior antemat (fis. 4) are comparatively short, about as long as 
the ceptialun and the 2 anterior segments of the mesosonie combined, and they 

exhibit the structure generally met with in the I,ysianassidcF. The peduncle 
is short and thick, with the 2 outer joints very sniall. The flagellum is about 
twire the length of the peduncle, and is composed of 32 articulations, the 1st 
of which is rather large, sublaininar, arid densely clothed inside with delicate 

sensory filaments. At  t.he tip, this articulation, like the 3 succeeding ones, 
carries a rigid bristle. The accessory appendage is fully half the length of the 
flagellum, and i s  cotiiposed of G arlic*ulations, the 1st of which is much the largest. 

The inferior antennrr: (fig. 5), which issue a t  some distance below t.he 

superior, are ahout tv\ice ns long as the latter, and have the first 2 joints 
of the peduncle quite c~)nc.ealed ti? the nnt.wo-hteral corners of the cephalon 
(see fig. 2). The 2 outer joints of the peduncle are of about equal length, 
atid are both (:lotlied antt.riorly with short hristles. The flagellum is rather 
slender, heiitg fully twice as long CIS tlie peduiide, and composed of about 30 
short. articulations. 

The hrrccnl mans (see figs. 1 JI. 2) is greiltly protuberant, and wholly 
unwvered laterally, pi-otruding in front somewhat beyond the anterior edge 

of the rephalon. The peculiar structure of the mandibles and maxillipeds is 

easily ohsewable, even without dissection. 

part, and 2 rounded lateral axpnsions. 
The posterior lip (fig. 7) is niuclt larger, with the lateral lobes widely 

apart, ant1 each projecting behind in a riarrow process pointing straight 
posteriorly. 

The mnndihles (fig. 8) nre pronouncedly laminar, and without any trace 

The cutting edge is quite simple, straight, and sharp, 

The anterior lip (fig. 6) is comparatively small, exhibiting a median convex 

of a malm procctss'. 

Such a process is certainly deecrilwd hy M. Clicvrcwx; but 1 believe that in this 
case he lins fallen into an error, Ily rt iklt ikit iK Llie chitinous tendon of the rota- 
tory miiscle of' the mandible for n process of  t l i i ,  kind. 
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with only a very small dentiform projection at  each corner. Inside the mastic- 
atory part, there is a row of thick ciliated spiries extending from the lower 
corner of the cutting edge to about the end of the inner third part of the 

mandible, and a t  some distnnee from its posterior edge (see fig. 9). Anteriorly, 
at some distalice from the cutting edge, each mandible forins ail angular 
projection, outside whirl1 the palp is articulated. The latter is ratlier slender, 
but scarcely longer than the body of the mandible, and has the terminal joint 
narrow lanceolate, and shorter than the inedial one, both being fringed inside 
with a row of delicate bristles. 

The anterior maxillae (fig. IO) exhibit quite a normal appearancta. The 
terminal joint of the palp is divided ot the tip into several strong teeth, 
which, as usual, slightly differ in the 2 nisxillce. The masticatory lobe is 

rather prominent, and is armed at  the tip, and along the inner edge, with 
several stroiig spines. Tlic basal lolie is of nioderate size, and slightly 
cwrved, and carries iiiside 9 plumose seta. 

The posterior n i a x i h  (fig. 11) Iinvc. botli lolies rotlier narrow, the outer 
one being by far the larger. Both lohes are deiisely clothed along tlittir 

inner edge with partly ciliated s e h .  
The maxillipeds (fig. 12) are pminen t ly  climxctt?risetl liy the enornious 

development of the inusticatory lolies. which foriii vel*! large, broadly oval 

plates reaching bevoid the penultimatt: join1 ol the lialps, a i d  easily ohserv- 
able on viewing the ariiiiial from the sidc (set' figs. 1 & 4). They havc the 
inner cdgc straight and minutely serrate, thv tip olbtusely trimcute, arid the 
outer edge slightly curved, with n row of delicate bristlos. The basal lotws 

are obliquely truncated a t  the end, and each provided inside with a row of 

strong setre. The palps are comparatively slender, and gradually toper distally, 
the last joint heing rather narrow, ohlong, and, like the other joirits, clothed 
with scattered bristles. 

The anterior gnntliopoda (PI. 111, fig. 1) are vctry slender and hut scantily 
setiferous. Of the joints, the ischial one is ur~usually J)rolollged, being of abwt  
the same length as the. c q a l  one. 'I'he propodal joint is somewhat shorter 

than these joints, and gradually tapers distciily, without exhibiting any distinctly 
defined palmar edge. Tlie daetyliis is comparatively snlaII, R I I ~  sorrirwliat 

compressed (see fig. 1 a). 
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T h e  posterior gnathopoda (fig. 2) exhibit the structure characteristic of 
the I,ysianassidce, being extremely slender arid flexible, and very frequently 
belit in such a manner as riot to be visible exteriially. The  2 outer joints 

are  densely clothed with fine hairs, and carry, rnoreovei., fascicles of slender 
1)ristles. The  propodal joint is oblong oval i n  form, and exceeds half the length 
of ttie carpal one. It is narrowly truncated a t  the tip, and carries on the 

upper corner the very small curved dactylus (see fig. 3 a). 
T h e  2 anterior pairs of pereiopods (figs. 3, 4) are  of moderate length, 

and quite normal in structure. 
The  3 Iiosterior pairs (figs. 5, 6, i), 0 1 1  the other Iiand, are more elongated 

than in most other Lysinnassidm; aiid slightly increase i n  length posteriorly 
T h e  basal joint is rather large and lamin;ir, being obliquely rounded in the 
anterior pair (fig. 5) ,  and in the 2 other pairs (figs. t; 62 7) more pyriform in 
outline. In all 3 pairs, the posterior edge is for mile distance minutely serrate, 
and the infero-postea1 corner drawn out to an obtusely rounded lobe. T h e  outer 

part of the legs is fringed on both rdges with fascicles of short spines, arid has 
the propodal joint rather elongate and sut)lint!ar in form. The  dactylus is of 

moderate length, and brit slightly crirved. 
The branchial l a i ~ i ~ l l t ~  tire prtwxit at the Lase of all the legs, except the 

1st  pair (the anterior gnatliopoda), and are of moderate size, with a small 

secondary lohc inside (see figs. 2-71. The  iiicubatory plates (not fully 

developed in the specimen examined) are vel.! narrow. 
The  pleopoda are  of quite normal structure. 
The  uropoda, huwever, sornewlial differ from those in other IJysianm- 

side. The  two anterior pairs (figs. 8, 9) have both rami lanceolate in form, 

terminating in a sitnple, riaked point, and carying on the edges short scat- 
tered spinules, the outer ramus i n  both pairs beiiig shorter, and also narrower, 
than the iiiner. The  lust pair (fig. IO), as usuul, liave the basal part shorter 
and thiclter than in  the 2 preceding pairs. wlicreas the rami a re  comparatively 

larger. so as to project beyond those of the above-mentioned pairs. The  inner 
ramus is uniarticulde niitl laiiceolate i r i  forni, with the inner edge densely 
setiferous; the outer ramus, on tile otlier hand, is distinctly biarticulate, the 
distal joint being spi~iifor~ii. and projecting a little beyond the inner ramus. 

The  telsoii (fig. 11) is remurkable from its large size, as it exceeds half the 
length of the urosunie. I t  is iiari-nw lalit*.eoltite 111 form, and cleft nearly to 
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the base by a very narrow fissure. Each of the lateral halves terminates in 
a very acute point, and exhibits a row of about 7 small sob-marginal 
denticles. 

The  colour in  the living state of the aninial, according to notes of 

Several specimens of this interestiiig Amphipod were taken 
on the 23rd and 24th April, 1594, a t  a l ~ o u t  the 80th degree of Iatitude, clinging 

to the sounding-line, the latter havirlg been lowered to tl depth of between 500 
and IO00 metres. As in every instance the specimens were found on the lower 
part of the line, at only a short distance from the water-bottle, it must be 
assumed that they in reality occurred in the deepest strata, near the bottom. 

A single specimen was also found i n  R saniple taken a little farther south, 
on the 23rd March same year, the tow-net having been lowered to 300 meters. 
Finally, the same f o i m  occurred i n  a sample taken on the 4111 February, 1896, 
in a place lying niuch farther west, and north of the &5th degree of latitude, 
the tow-net having in this instance been lowered to only 100-130 metres. 

By far the grealer numher of the specimens caught here were, however, 

of rather sniall size, only 2 of them being apparently fully grown. From 
its occurrence in this place, it niust be inferred that this Amphipod is 
not strictly (L bottom-form, but, like the species of the genus Pseu.dalibrotus, 
sub-pelagic in  habits, though a t  times desc:ending to very great depths. 

Dr. Nansen, is bright red, with somewhat darker eyes. 
Occzcrrence. 

Distribiction. Off the Lofoten Islands, taken by the aid of tlie bow-net 

(‘nasse’), in a depth of 1095 metres (Expidition d u  Prince de Monaco). 

Gen. Pseudalibrotiu, Della Valle. 
Syn: dlibrotus, G .  0. Sars (not M..Edu..). 

Remark This genus was proposed by Signor Della Valle in his great 

works on the Gammarids of the Gulf of Naples. to include the well-known 
arctic species Anonyx littoralis of Kriiyer. wliidi I tiad erroneously referred 
to the genus Alibrotas of Milne-Edwards. I n  addition to the abovenamed 

arctic form, 2 new species of this genus have been recently described by 

the present author from the Caspian Sea, both belonging to the collection 
of Dr. 0. Grimm. I have now to report 2 additional species, found 

in the material collected dui-ing N A I ~ ~ ~ I I ’ S  Norllr Polar Expedition, tmth of 
4 
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which are quite distinct from the previously known arctic form, P. Zittmdis, 
but, on the other hand, are so closely related to the 2 Cmpian species, that I 
ani much inclined to regard them as the primitive forms from which the 
latter are descended. 

6. Pseudalibrotus Nanseni, 11. sp. 
(PI. IV, V). 

Specific Characters. Body comparatively robust, with broadly rounded 
back. Cephalon with the lateral lobes rather prominent and angular a t  the 
tip; postanteiinal angle well marked. Eyes of moderate size, oval, somewhat 
contracted above. 1st pair of coxal plates but slightly expanded. and obtusely 
truncclted a t  the tip. The 2 posterior pairs of epirneral plates of metasome 

acutely produced behind. 1st segment of urosome with a distinct saddle-like 
depression dorsally. Antenna? rather slender and elongated, especially in the 
nrale, flagellum of both pairs in the latter provided with well developed cal- 
ceolae, accessory appendage of the superior ones 4-5 articulate. Anterior 

griathopoda somewhat smaller than in the type species; posterior ones with 
the propodal joint transversally truncated a t  the tip, carrying the small dac- 
tylus about in  the middle of the terminal edge. The 3 posterior pairs of 
prciopoda rnuch less slender than in the type species, with the basal joint 

very large and lamellar, oblong oval in form, and coarsely serrate behind: 
lad pair considerably shorter than the preceding pair, with the outer part 
scarcely more than half the length of the basal joint. Last pair of uropoda 
comparatively short, scarcely reaching beyond the others, structure about as 
i t 1  P. 2ittoral.b. Telson rather large, reaching to the end of the basal part 
of the last pair of uropoda, rounded quadrangular in form, tip slightly 
insinuated. Length of adult male about 20 mm. 

Hemarks. This species is easily distinguishable from P. littoralis by its 
more robust form, and niore especially by the structure of the posterior pairs 
of percbiopoda, the outer part of which is remarkably short in proportion to 
the h s n l  ,joint. It Inore resembles the Caspian species, P. platycevm (Grimm), 
to n-hich, indeed, I believe it stands in direct genealogical relation, although, 
on a closer comparison, several differences may be found between them, 

which r i d e  it necessary to keep thc two species apart. I propose lo name 
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this form in honour of Dr. Nansen, who also took special notice of it 
during the Expedition. 

De  s c r i  p t i  on. 

The largest specimens in the collection have a length of about 20 mm., 
and this is accordingly a rather large-sized form, considerably exceeding in 
size the type species, and about equalling in this respect the Caspian species, 
P. platyceras (Grimm). 

The form of the body (see P1. IV. fig. l), as compared with that of 
P. Zittmalis, is rather more robust and less compressed, the back being 
broadly rounded and perfectly smootli throughout. In the adult male, the 
posterior division of the body, comprising the metasome and urosome, is fully 
as long as the anterior; but this is scarcely the case in the female, in which 
the rnetasorne is less powerfully developed. 

The cephalon is comparatively short, not nearly a s  long as the first 2 
segments of the mesosome combined, and has the lateral lobes rather promi- 
nent and distinctly angular at  the tip (see also fig. 2). The lower edges are 
deeply emarginated, to encompass the glohular basal joint of the inferior 
antennae, and behind the latter they project in an acute angle, the poskntenrlal 
corner. 

The segments of the mesosome gradually increase in size posteriorly, 
none of them being, however, as large as the segments of the nietasome. 
The 4 anterior pairs of coxal plates are considerably deeper than the cone- 
sponding segments, and not very different in size. The 1st pair, however, 

are a little broader than the 2 succeeding ones, and slightly expanded 
distally, with the tip transversely truncated (see also fig. 14). The 4th pairs, 
as in the other species of this genus, are narrower than in most other 
T,ysiamSi&ca, and but very slightly eniarginated hehind. The 3 posterior 

pairs of coxal plates are rather large, though somewhat less deep than the 
anterior, and are rounded quadrangular in form, gradually diminishing some- 
what in size posteriorly. 

The epimeral plates of tlie metasonie are well developed, the Is1 ])air 
being rounded, whereas the 2 posterior pairs are each drawn out behind to 

an acrite point. 
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The urosome is scarcely half as long as the metasome, and exhibits 
dorsallv, at tlie base of tlie 1st segment, a well-marked saddle-like depression. 

The eyes (see figs. 1 Br 2) are clearly distinguishable, though their pigment, 
which originally has undoiihtedly heen of a light red coloui., has become 
absorbed in the specimens by the action of the alcohol. They are of 

moderate size, and irregularly oval in form, being somewhat contracted in 
their upper part. The visual elements seem to l e  normally developed. 

The antennae, a s  in  the other species of this genus, have the flagella 

more produced than is usually tlie case in the present family. They are 

rather more slender in the male than in the fernale (conf. figs. 1 and 2); but 
the relative length of 110th pairs is nppi-oximately tlie same in the two sexes, 
the inferior one being a little longer than the superior. In the male, the 

latter (see figs. 1, 3) are nbnrit the length of the whole mesosome, and have 

the peduncle very thick arid massive, witti the 2 outer joints, as usual, very 
short. The flagellum is composed of numerous articulations, amounting to 
about 50 in all, the 1st being very large and tumid, and clothed inside with 
numerous sensory hairs, arranged in 2 sets. The succeeding articulations 

each carry at the hind edge o. well developed c:alc:eola of exactly the same 
structure as those o n  the inferior anlennae (figs. 6, 7). The accessory appen- 
dage exceeds half the length of the peduricle, arid is composed of 5 articul- 

ations, the 1st being much the largest. 

The inferior antennae (fig. 4) have the basal joint globular and wholly 
exposed (conf. fig. 2). Of the 4 renminings joints of the peduncle, the 

penultimate is the largest. niid is clothed on both edges with short bristles. 

The flagelluni in the male is extreniely slender and fully 3 times as long as 
the peduncle, being coniposed of n t)ou t 60 articulations, which are provided 

anteriorly wit.h well developed cdceolw. arranged alternately (see fig. 5). 

When viewed under n higli ningnifying power. each ralceola (see figs. 6, 7) 
is fourid to rxmist of a short peduncle carrying at the end an oboval, 

slightly c,oiiCave sucking disc, which extends somewhat obliquely and termi- 
nates in n very thin and hyaline, spatulate rim. 

In the female, l is  above stated, both pairs of antenne (see fig. 2) are 
somewhat shorter, and no trace of calceolae is found on the flagella, which, 
moreover, are composed of a smaller number of articulations. 
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The buccal mass is more or less completely concealed laterally by the 
anterior coxal plates, so that only the mandibulh palps and the maxillipeds 
are partly exposed (see fig. 5 ) .  

The anterior lip is simple, rounded, and the epistome not projecting. 

The posterior lip (fig. 8) has the lateral lobes narrowed in front, and 
slightly bilobular a t  the tip, each being produced behind to a conical process. 

The mandibles (figs. 9, 10) are very strong, with the masticatory part 
somewhat incurved and divided into a narrowly truncated cutting part, and 
A short, but distinctly prominent molar expansion, exhibiting at  the tip 

a finely fluted triturating surface. The palp (see fig. 9) is greatly devel- 
oped, considerably exceeding the body of the mandible in length, and has the 
last joint falcifornily curved. 

The anterior mnxillse (fig. 15) exhibit the usual structure. The mastic- 
atory lobe is rather prominent, and  carries a t  the tip several strong spines, 
the inner edge being covered with fine hairs, and moreover armed with from 
3 to 4 somewhat snialler spines. The basal lobe is comparatively small, with 
only 2 plumose s e b  a t  the tip. The last joint of the palp is but slightly 
dilated and is, as usual, denticulated at  the tip. 

The posterior maxillse (fig. 12) have the inner lobe rather small, scarcely 
more than half as large as  the outer, both exhibiting the usual dense clothing 
of seta?. 

The maxillipeds (fig. 13) on the whole agree in structure with those in 
the other species of the genus. The masticatory lobes we not very large, 
scarcely reaching beyond the middle of the penultimate joint of the palp, and 
are oval in form, with the inner edge minutely serrate. The basal lobes are 
narrowly truncated a t  the tip, and mrry the usual s e k .  The palps are 

rather large, with the joints somewhat expanded and densely setiferous. 
The anterior gnathopodn (fig. 14) are somewhat less strong than in the 

type species, with the outer part scarcely longer than the basal joint. The 

propodos is about the length of the 2 preceding joints combined, and is obliquely 
truncated at the tip, exhibitiiig a well defined palm, which is armed a t  the 
inferior corner with several strong denticles. 

The posterior gnathopoda (Pl. V, fig. I) differ from those in the type 
species chiefly in the propodos being somewhat broader and more h n s -  
versely truncated at  the tip, with the lower corner scarcely a t  all produced. 
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The 2 anterior pairs of pereiopoda (figs. 2, 3) are quite normal in 

The 3 posterior pairs (figs. 4, 5, 6) are, however, distinguished by the 

large size of the basal joint, as compared with the terminal part. The 
last pair (fig. 6) especially, look rather different from those in the other 
known species, being considerably shorter than the preceding pair, with the 
terminal part not exceeding even half the length of the basal joint. The 
latter is very large, laminar, and oblong quadrangular in form, with the 

infero-postea1 corner produced to an obtusely rounded lobe. The posterior 
edge of this joint in all 3 pairs is coarsely serrate throughout. 

The branchial lamellae (see figs. 1-5) are rather large, but quite simple 
They are wnnting on the last pair 

structure. 

in structure, without any lateral lobes. 

of legs (fig. 6). 
The 2 anterior pairs of uropoda (figs. 9,lO) have the rami quite simple, 

niid mucronate, whereas in the type species, k s  sliowii by the present author, 
the inner ramus of the 2nd pair is peculiarly transformed. 

The last pair of ui-opoda (see figs. 8, 11) are comparatively short, scarcely 

reaching beyond the others. In structure they resemble those in the type 
species, both rami, but especially the outer one, being fringed with ciliated 
setae in addition to the spinules. 

The telson (see figs. 8, 12) is rather large, laminar, and reaches to about 

the end of the basal part of the last pair of uropoda. It is rounded 
qiiatlrangultir in form, and slightly narrowed distally, with the terminal edge 
distinctly iiisinuated in the middle, and armed on each side with a minute 

denticle. 
Occurrence. Some adiilt specinieiis of this form, chiefly of the male 

sex, were c.oller.ted during the months March and April, 1894, in about 80° 
lntitnde. north of the Ncw Siberian Islands. The specimens seem not to 
have been taketi by thc aid of the tow-iictt, but on bait hung down from 
the ship. Moreover, some young speciniens of this species occurred in 
a snniple taken on the 4th February, 1896, and much farther west, near the 
85th degree of latitude. 
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7. P,seudalibrotus glacialis, 11. sp. 
(PI. VI). 

lsIpecific Charnctws. Body somewhat less rotbust than in the preceding 

species, and more compressed, with the back evenly rounded. Cephalon with 
the lateral lobes distinctly angular a t  the tip; eyes oval, with the visual elements 
sometimes distinct, at others imperfectly developed. Anterior pairs of coxal plates 

deeper than the corresponding segments; 1st pair rather broad and expanded, 
with the antero-lateral corner rounded off; 5th pair niore than twice as large 
as the last. The 2 posterior pairs of epimeral plates of metasome acut- 
angular behind. Urosomc slightly depressed a t  the hase dorsally. Antenna, 

comparatively shorter than in the preceding species, scarcely exceeding half 
the length of the mesosome, flagella of both pairs composed of a smaller number 

of articulations, accessory appeiidage of the superior ones 3-articulate. Anterior 
gnathopoda about as in  the preceding species; posterior oiies, however, 
differing in the propodos being obliquely truncated a t  the tip, with the lower 

corner produced, so as to form, with the extremely small dactylus, a minute 

chela. The 3 posterior pairs of perciopoda somewhat less robust than in 
the preceding species, with the terminal part more produced ; last pair scarcely 

shorter than the preceding pair, with the hasal joint rather h a d  in proportion 
to its length, and but little longer than the terniinnl part. Last pair of 

uropoda comparatively short, not projecting beyond the others, inner ramus 
considerably shorter than the outer, witti only a siiiglc deriticle inside, both 
rami without any marginal sets.  Telson rounded quadrangular in form, and 
but very slightly narrowed distally, terminal edge scarcely a t  all insinuated. 

Length about 9 mm. 
This species is nearly related to the preceding one, but is of 

much smaller size, and moreover easily distinguished by the different form of 
the anterior pair of coxal plates, the much shorter antennae, and  the less 

shortened terminal part of the last pair of pereiopoda. The posterior 
gnathopoda, too, terminate in a soniemhat different manner, and the structure 
of the last pair of uropoda and of the telson is also soniewhat different. In all 
these characters, it approaches still nearer to the Caspian species, p. CaSpiW 

(Grimm), and in my opinion, it ought, indeed, to be regarded as the primitive 
fonn, fro111 bvfiich tliis species has descended. Yet on a closer comparison, 

Remarks. 
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there are to he found some minor differences between these two forms, so 

that it will be advisable to keep them apart. 
In the material collected during the Nansen Expedition, there are two 

distinct varieties, the one with the eyes normally developed and probahly, in 
the fresh state, provided with light red pignient, the other with the visual 
elenleiits imperfectly developed, tind the pigment of a whitish c:olour. A spe- 
cimeri of the latter variet:, which may lw narnod mr. leucopis, is represented 

on PI, VI fig. IO. Both these forms agree in other respects completely, aiid 
were also found together i ~ i  the same samples. 

Any riiore detailed description of this species, I do iiot coiisider i t  neces- 
sary to give here. 

Numerous specimens of this form occurred in two samples 
taken on the 4th and 13th Fel)i*uary, 189& near the 85th degree of latitude, 

the tow-net having been lowered to from 50 to 130 metres. Moreover, t,wo 

specimens were found in another sample taken o i i  tlie 21st Fehruary, 1894, 
much farther east. 

Occurrence. 

Fam. PARAMPHITHOIDE. 

8. Parawtph,itithoe' hrevicornis, G. 0. Sars, 

The anterior half of a specimen of this form was found in a sample 

Distribution. Coast of Finmark, Spitshergen. 

taken on the 4th Felwuarv, 1896, near the 85th degree of latitude. 

Fam. AMPELISCIDE. 

9. Hoploiips tubicola, Lilljehorg. 

Two specimens of this well-known form were found in ZL bottle containing 

different hottorn-uninials taken by the aid of the trawl on the 30th October, 
1893, at some distance north of the New Siberian Islands, the depth being 
90 metres. 

Distribution. Coast of Nomav, British Isles, coast of France, Kattegat, 
the Baltic, Greenland, Labrador, Iceland, Spitshergen, the Barents Sea, the 
Karu Sea. 
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IO. Haploiips setosa, Boeck. 

A single specimen of this species \vas taken iii the same haul as the 
preceding one. 

Distribiction. Coast of Norway, Gree~iland, the Kara Sea. Iceland. the 
Barents Sea, Beeren Eiland, Spitsbergen. 

Fan]. STENOTHOIDE. 

11. Netopa longicov)t,is, Boeck. 

This  species occurred i i i  4 sariiples, 2 of wIiic*h were tukcii on the 13th 
and 24th Octohei., 1893, at the hcginniiig of the drifting of thc ‘Frani’, the 
other 2 on the 4th and 13th Fel)rnary, 1896, oiiich fuitlier \vest, a11d i i t w  tlie 

85th degree of latitude. Thta specimens were accordiiigly tnkeii hy the aid 
of the tow-net, which was lowered to a depth of from 40 to 1(K) metres. 

Distribution. Coast of Norway, Greenland. 

Fam. EUSIRIDE. 

12. E.wirus cuspidatus, Kr0yer. 

A single young specimen of t.his arctic foriii was ionlid i i i  ti saniple 

taken on the 19th April, 1894, north of thc New Silwiaii Islaiids, the tow- 

net having heri lowered to a depth of 40 nietres. 
Distribution. Coast of Finmark, Greeiilniid. Spitshergcw. 

13. Eusirus Holmi, Hansen. 

Of this species, recently described by D i e .  Hansel1 from the Kara Sea, there 

are 3 specimens in the collection. 2 of them being fouiid in a sniiiple tdien 26th 
March to 4th April, 1895, the 3rd in anothcr sainplc taken 0 1 1  the 4th February, 
1896, the tow-net having h e n  lowered to a depth of from 100 to 1.30 metres. 

I).ist~i!mtiort. T h e  Karn Sen, Stat. 18 and IN of the N o w .  North 

Atl. Exped. (recorded as E. czcsyidatics). 

Fam. CALLIOPIIDB. 

14. Amphithopsis glacialis, Hansen. 

This  form, first described hy Dr. Hansen from Greenlarid specimens, 

occrirred in no less than 9 different saiiiples. taken aloiig nearly the whole 
5 
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route of the ‘Fram’. The specimens are all more or less mutilated, owing to 
the great fragility of the appendages, and this was also the case with the 
Greenland specimens examined hy Dr. Hansen. It appears somewhat doubt- 
ful, whether this form should in reality he referred to the genus Anyhithopsis 
of Boeck. 

Distribution. Greenland. the Karn Sea. 

Fam. GAMMARIDE. 

15. Gammarus loocstn, Lin. 

var. nzutatn, Lilljvb. 

Kiimerous specimens of this form, bome of a v ( ~ y  Inrge size. were collected 
i n  >everat places along the eastern part of the routc of the SFrarn’. It also 

occurred i l l  2 samples taken in the westeru part of the route, on the 4th 
and 13th Felwuary, 1896. 

Joseph Land. tlw Knra Sen, Labrador. 
Ihstribictioih. Const of Fininark. Greciilaiid, Icchnd. Spitsbergcn, Franz 

16. Aw~uthilln pingcis  (Krsycr). 

S wlitarv specimen of this form wns f o i t n d  i i i  a sample taken 011 the 
81sl M t ~ d i ,  1894, the tow-itet Iiaving Ijecti lowered to a depth of 300 metres. 

Greenland, Spitslwrgcii. the Kwn Sea. Uistribirtion. 

ISOPODA 

Tribe : EPICARIDA. 

Sevcriil larvte of Epicnritln, chiefly in the Inst (Cryptoniscian) stage, 
were fo1111t1 i i i  the sanll)le, taken north of the New Siberian Islands. Among 

t l i t l i i i  c-oiild he deterniiyecl: 1) larvae of Lkijus mysidis, Krdyer, both in first 

niid la-t ,tngtxs. 2) the Crptotiiscicin Inrva first described by the Rev. M. 
SIcliliing from the rntirsripial pouch of nn O N ( ? S ~ ~ ~ C , S  p2autus taken in the 
13arcLrits .%VI. tind -iilwquently found under 4milar circumstances by the 
prewit  jiiitlior off the Korv eginri coast. 3) miother larva (in the Cryptoniscian 

h g t b ) .  clo-ely relatcd l o  the larva of Asconisczcs s i t q k x ,  G.  0. Sars. 
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COPEPODA. 

Tribe: CALANOIDA. 

Division : AMPHASKAXDRIA. 

Fam. CALANIDE.~ 

1. Calanus finmarchicus (Gunner.). 

This well-known and widely-distributed species is also by far the commonest 
of all the Copepoda in the North Polar Basin explored by the ‘Fram’ Expedition. 
forming, indeed, in all the samples, the great bulk of tlie contents. 

Throughout the Arctic Ocean, coast of IVorway, the Baltic. 
British Isles, Atlantic coast of Europe, Mediterranean, Black Sea, Eortli At- 
lantic Ocean, Pacific Ocean. 

Diatributim. 

2. Calanus h3perborem, Kriiyer. 

This form also occurred in almost all the samples, being easily recogiiized 
by its large size, which is more than twice that of C. finwcrrchiczts. 

as tlie Christiania Fjord, but here confined to greater depths. 
Distribution. Throughout the Arctic Ocean, coast of Norway as far south 

Fam. SCOLECITHFUCID~L. 

Cen. Scaphocalanw, n. 

Cephalic segment coalesced with the 1st pediget-ous 
segment, and in female distinctly carinated dorsally, eshihitiilg i n  front an 
elevated rounded crest, rostral filaments small, but distinct. Last ptdigerous 
segment well defined. though rather small. Tail in fcrnale 4-articulate. wilh 
the last (anal) segment short, in male 5-articulate, with tltc 2nd segrnent large 

and tumefied. Caudal rami short, with 5 marginal setae, the innermost hut 
one much longer than the others. Anterior ~nterinac Y3-articulnte. the l s t ,  

2nd and 8th articulations much larger than the others; those in male otlly 
20-articulate and very slender. with large sensory appendages dong the prox- 
imal part. Posterior antennae with the outer rariius shorter than the inner, 
and 6-articulate. Mandibles with the masticatory part rather produced, cutti~ig 

Creneric Characters. 

1 The families here recorded answer to tile respective sub-families of Dr. Giesbrecht. 
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teeth densely crowded together, and all of the sanie appearance, bidentate at the 
tip, palp with the outer ranius exceedingly large. Maxillae with the masticatory 

lobe prominent and tipped with slender spines. Anterior niaxillipeds compara- 

tively short, with the anterior lobes densely crowded together, terminal sensory 
appendages very delicate, simple, and of comparatively small size. Posterior 

maxillipeds slender, with the terrnirial part reflexed and currying long, slender 
seta?. Oral parts in  adult riinle greatly transformed, and, excepting the man- 
dibular palps, much i.educed. Katntory legs powerfully developed, inner 
ramus of 1st pair uiiiurticulate, of %id pair biarticulate, of 3rd and 4th pairs 
3-urticulnte, both rami. except in 1st pair. with irregular transverse rows of 

spinules behind. Last pair of legs i n  female very sinall, 3-articulate, terminal 
joint fusiform, with 3 spines, the innermost much elongated; those in male 

very large, with both legs biramous. 
Remarlcs. This new genus is allied to the genus Scokcithrix of Brady, 

and undoubtedly belongs to the suL-family Scolecithricinm, us defined by 
Dr. Giesbrecht, and here taken in the sense of a true family. It differs, 

however. from any of the 3 genera hitherto comprised in this family, in 
the strongly marked ceplicilic. crest, which gives the anterior division of the 
body n pronouncedly nuvicrilar form : herice the generic name here proposed. 
Moreover, the striicture of the last pair US legs in Loth sexes is somewhat 
different, and the sexual dimorphisni is on the whole more prominent. than 

in any of the other genera. The genus as yet only comprises a single 
sjiecies, which, however, is one of the niost chnrnrteristic Calanoids of the 
Polar Seti. It  will for this reasoli he described a t  some length in the 

following pages. 

3. Scaphocalcrnzzs acrocephalizs, 11. sp. 
(PI. VII,  VIII, 1x1. 

Specific Churctcters. - Fem6ak. Aiiterior division of body oblong oval, 

tapering aiitcriorly. pronouncedly hont-shaped, with the united cephalic and 
1st pedigerous segments more than twice as long as the remaining part, 
cephalic crest projec-ting considerd)Iy in front of the rostral prominence, and 

riarrowly rounded. Last pcdigerous segment with the lateral parts obtusely 
produced hehind. Tail ahout 1’3 as long as the anterior division, with the 
genital segment shorter than the two succeeding segments combined, and but 
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slightly protuberant below. Caudal rami scarcely twice as long as  they are 
broad, and obliquely rounded a t  the end, 3 of the marginal setce issuing 
from the tip, 2 from the outer edge, middle apical seta almost twice the 
length of the tail. Anterior antennse slightly exceeding in length the anterior 
division of the hody, the 8th articulation about the length of the 2nd, last one 
very small. The 3 posterior pairs of natatory legs with the outer ramus 
very large, and having the terminal spine coarsely denticulate outside. Last 
pair of legs with the 2nd joint rather short. hut distinctly defined, inner spine 
of last joint twice as long as the apical one, and minutely denticulate outside. 
Length of body, exclusive of the caudal set=, about 5 mm. 

Anterior division of body less regularly navicular. being uhruptly 
contracted in front, with the cephalic crest obsolete. Last pedigerous segment 
very small, with the lateral parts somewhat extant, Tail exceeding half the 
length of the anterior division. 1st segment quite short. 2nd very large, fully 
as long a s  the 2 succeeding ones combined; caudal rami mobile, and. as a 
rule, spread out to each side, marginal setse less fully developed than in 
female. Anterior antenna coniparntively shorter than in female, with the 
outer half exceedingly slendcr, proximal part with the joints partly lamellarly 
expanded, and clothed in front with very large sensory appendages. Posterior 
antennae and mandihular palps verv poiverfully developed ; oral parts other- 
wise very much reduced. Last pair of legs about the length of the natatory 
legs, and rather complicated in structure. 1st bnsal joint of h t h  legs coalesced, 
2nd basal joint. of left leg simple cylindric:, that. of right leg much shorter, 
but very broad, rami of both legs slender, styliform, the outer one 3-artic- 
ulate, the inner uniarticulate. Length of body 4?!2 mm. 

Male. 

Remarks. The sexual dimorphism of this Calanoid is so very great, 
that it was only after some time that. I could corivince myself that the 
remarkable form figured in PI. IX is in reality the adult male of that repre- 
sented in P1. VI1 and VIII. At a younger stage, on the other hand, the male 
resembles the female very closely, and it is accordingly only in the fully adult, 
or sexually mature state that this remarkable transformation hkes  place. It 

would appear from the greatly reduced oral parts, that the existence of such 
transformed male individuals is restricted to a very short period, and indeed, 
only a few specimens were found, whereas females and young males occurred 
;cry plentifully in the samples examined. 
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D e s c r i p t i o n  of t h e  F e m a l e .  
(Yl. VII, VIII). 

The length of fully adult specimens, measured from the front to the end 
of the caudal rami, amounts to about 5 mni., and this form is accordingly 
very much larger than any of the previously described species belonging to 
this family. 

The body (see PI. VII, figs. 1 & 2), as in other Calanoids, has the 
anterior division very sharply marked off from the posterior, and of much 
larger size, exhibiting an obloiig oval, or more properly navicular form, the 
greatest width occiming rather behind the middle. This division is composed 
of 5 segments, Ihe foremost of which is more than twice as long as all the 
others combined, and more properly represents 2 coalesced segments, the 
cephalic and 1st pedigerous ones. Anteriorly this segment is gradually nar- 
rowed, and is surmounted in front by n very conspicuous median crest, 
nppearing, in a lateral view of the animal (fig. 2), as a narrowly rounded, 
helmet-shaped expansion, projecting considerably beyond the rostral prominence. 
The latter is but very slight, arid carries a t  the tip 2 very small tentacular 
appendages. From this proniineiicet on each side, a distinctly marked, some- 
what flexuous line is Awn extcnding obliquely back as far as the base of the 
posterior maxillipeds, where it ahruptly cui-ves straight backwards. As far 
as these lines are obliquth, they constitute the inferior edges of the cephalic 
part of the segment, and 1)elow thcni the soft ventral face is somewhat pro- 
tuberant, exhihiting, ahout in the middlc, the oral aperture, and on each side 
the antennae and the several oral appendages. The remaining part of the seg- 
ment is somewhat shorter than the cephalic pnrt, hut still nearly as long tis 

~ 1 1  the exposed pedigerous segments combined. Of these the 3 anterior 
slightly diminish in size, whereas the last is very small and imperfectly defined 
from the preceding one. In the middle, this latter segment is deeply cmargin- 
ated, the lnterul parts projecting t d i i n d  as ohtuse protuberances. 

'I'he posterior division of the body, or the Bil, is scarcely more than '/a 

the length of the anterior, and is very much narrower, subcylindric in form. 
It is composed (see fig. 9) of 4 well-defiiied segmt:nts, the 1st of which, or the 
genital segment, is milch thc largest, though shorter than the 2 succeeding 
ones combined. It is somewhat dilated in front, and forms below a slight 
protuberance, carrying the genital opeiiiiig. Of the succeeding segments, &e 
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penultimate one is but little smaller than the preceding segment, whereas the 

Imt, or anal segment is very short. Thtt cmidnl rami, or furca, arc  like- 

wise rather short, heing scarcely twice as long as they are hrond. They 
Lire finely ciliated inside, and obliquely roundrd a t  the end, each carrying 5 

densely plumous set=. Of these the 2 outer are  attached to distinct ledges 

outside the tip, whercas the remaining 3 orginate from the tip itself. The  
middle apical seta, or thc innermost but one, is much longer than the others, 
and may attain to twice the length of the tail. As, however, these s e k  

are very brittle, it is rather unusual to find specimens in which they are 

quite perfect. In  addition to the above-mentioned caudal setae, a very deli- 
cate unciliated bristle is found, as usual, on each of the rami, originating 
from the inner corner, and lying above the others. 

No trace of rye could be detected ill the alcoholic specimens; but it is 
very probable that in reality it is present i n  the fresh state of the animal, 
though of very siinlde structure. illid casily destrurtible ljy the action of 
the alcohol. 

The  anterior antennae (see figs. 1 & 2) slightly exceed in length the 
anterior division of the body, and are  rather slender, gradually tapering sonie- 
what distally. They are composed (see PI. VIII, fig. 1) of 23 articulations, 
carrying in front scattered bristles of somewhat unequal length. As the 

normal number of articulntions in the Calarioids is 2;i, a fusion of some of 
the articulations may be supposed to have taken place. I t  will also be found, 

that 2 of the articulations, viz., the 2nd and the 8th, are of unusual size and 
may both originally have represented 2 articulations. This being admitted, 
the full number of articulations is made up. The  penultimate articulation is 

some\vhat longer than the next preceding ones, and carries at, the end, both 
in front orld behind, a rather strong seta. The Iast articulation is extremely 
small, and is connected with the former along a n  oblique suture. It is pro- 

vided a t  the tip with a fascicle of comparatively short bristles. 

T h e  posterior antennre (fig. 2) are, as usual, each composed of a short 
hiarticulate basal part, arid 2 differently formed rami. T h e  distal joint ol the 

basal part is considerably larger than the proximal one, and carries a t  the 
end anteriorly, 2 slelider ciliated setae. The inner innius is composed of 2 

joints, the 1st long and narrow, linear in form, and carrying. at some distance 

from Ihe til) aiiteriorly, a single slender seta, the 2nd short, slighily bilobular 
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a t  the tip, and carrying ahout 14 long set= arranged in a flabelliform manner. 
The outer ramus, which is very mobile, is somewhat shorter than the inner, 
and is cylindric in form. It is composed of 6 joints, the 2nd and last of which 
are the largest, the 3 joints lying hetween them being very short. This ramus 
mrries 3 exceedingly long and finely plumose apical seB,  and 4 lateral ones 
of the Same structure, the outermost of which, however, is rather short. 

The oral aperture (see PI. VII, fig. 3) is bounded in frorit by a rather 
voluminous, flap-shaped anterior lip, and behind by a much smaller bilobular 
posterior lip, both being to some exteilt finely ciliated 0 1 1  the edges turned 
towards the mouth. 

The maridibles (see PI. VJII, figs. 3. 4) have the masticatory part rather 
produced, but only slightly expanded distally, with the cutting teeth densely 
crowded together, arid bidentate at thc tip, the outer one not, as is usuaIly 
the case, differing from the others. The palp is very fully developed, being 
rather larger than the body of the inandihle, and, like the posterior antennse, 
is composed of a biartietilate hsa l  part, and 3 unequal rami. The 1st basal 
joint is very small and easily overlooked, whereas the 2nd is large and broad, 
slightly widening distally, and provided inside with a single small bristle. The 
inner ramus is very short and composed of 2 joints of about equal size, the 
last carrying a t  the tip ahoul Y slender set= spread in R fan-like manner. 
The outer ramus is very grttutly developed, heing more than twice as long 
as the inner, and rather thick, fusiform i i i  shape. It is divided into 5 well 
defined joints, the last of which, flowever, is so very small, as easily to escape 
attention. This ramus carries 6 extremely strong and elongated plumose 
s e h ,  2 issuing from the last joint, and a single one from each of the pre- 
ceding joints. The set= gradiiallv increase in length proximally, that issuing 
from the 1st ,joint h i n g  from 8 to 10 times as long as the ramus itself. 

The maxilie (fig. 5) have the masticatory lobe narrowly produced, and 
clothed with unusually slender spines. The opposite vibratory plate carries 
8 plumose sette. the outermost of which is shorter than the others. The  
remaining part of the maxilla is very delicate, membranous, and divided into 
4 setiferous lobes, the 2 terminal ones more properly answering to the 2 
rami in the posterior mitciina: and mandihular palp. Of these 2 lobes, ORIY 
the outer one is distirictly defined at the h s c .  forming an oval, mobile lamella, 
edged with 7 curved set=. 
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The anterior maxillipeds (fig. 6) are comparatively small, and apparently 
each coniposed of 6 joints, the 1st of which is inore than twice as large as 

all the others combined. Anteriorly, these maxillipeds exhibit 5 digitiforrn 
lobes, closely crowded together, and tipped with long, coarsely ciliated, and 

partly spiniform setae. The setae issuing from the 2 outer. extremely small 
joints are transformed. as  in the other forms lwlonging to this fanlily, into very 

delicate sensory appendages. In the present forni, these appendages are 5 in 
number, and of inconsiderable size and simple structore. 

The posterior maxillipeds (fig. 7) form each a slender, doubly geniculatr 

stem composed of 7 joints, the first 2 of w h i ~ l i  are nruch larger than the 
others, and together constitute the husal part. The 1st I)asal joiiit is sonic\vhat 
lamellarly expanded. and carries antericwly 6 ciliated seta.  The %id Iusal join I 
is about the same length as the 1st. hut inrich irari*ower. and forms with i t  
an elbow-shaped bend. I t  carries posteriorly 3 cilintcd setae, and at thc end 
2 similar set= plnced close together. Tho 5 socceeding joints constitu tc 

together the terminal part, which is very flexilJlc and, R S  a rule, recin~ved. 
It is clothed posteriorly with numeiwus very slender seta,  increasing in Irngth 
distally, the outermost almost equalling [he whole niasilliped i n  length. 

- 
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The natatory legs are powerfully developed, though the 1st pair, as  
usual, are considerably smaller than tlie 3 succeeding ones. In all of thenr, 

the inner ramus is much smaller than the outer, idiich is 3-articulate and 

in the 3 posterior pairs very large, with the joints lamellarly expanded. 
The 1st pair of legs (PI. VI[, fig. 4) are not only nwch smuller thati tlie 

others, but also of rather different structure. The 1st hnsnl joint does not 

exhibit any trace of the strong plumose seta found on the inner side of 
all the other pairs. On the other hand. inside the eiid of tlrr 2nd basal joilit, 
there is a slender, flexuous seta, not found i n  the other pairs. The outer ramus 

is scarcely longer than the basal part, tind has the 1st joint quite simple, without 
any spille or setae. The 2nd joint, on the other hand, has outside at the end 
a very small spine, and inside u natatory seta. The last joint is but little 
larger than the 2nd, and is somewhat cwrved outwards. It carries inside 4 

natatory setae, and at the tip a coniparatively small Spine; its outer edge 

on the The 

inner ramus is scarcely half 8s long as the outer, and Consists of OIllJ’ a 
single joint, though a11 abrupt iiistriction of the outer ed, oc seenis to iiidicate 

hand, is without spines. exhibiting only a fine ciliatioll- 

6 
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It carries 5 natatory sete, 2 of which issue 

- 42 

an attempt at a subdivision. 
froin the til), the other 3 from the inner edge. 

The 2nd pair of legs (fig. 5) are much larger than the lst, and have the 
outer rainus nearly twice as long as the basal part. The 1st joint of this 

ranius, however, is comparatively small, and is much constricted a t  the base, 
carrying outside a well developed spine, and inside a natatory seta. The 2nd 
joint is large and expanded, and likewise provided oiitside with a strong spine, 
inside with a natatory seta. ‘ h e  last joint is still larger, heing fully as long 
;is the otlier 2 combined, and it carries outside 3 strong spines attached to 
distinct ledges on the margin, inside, 4 riatatory seta, and at the tip an 
excrtttclingly strong, niucroniform sj)inet coarsely denticulate outside. The 
inner ramus is scurcely more than half as long as the outer, and is composed 
of 2 well defined joints, the 1st  rathw small, and carrying inside a single 

natiltory scta, the last ohlong fusiform, and provided with 5 natatory seta?, 
2 of whicli issue froni the tip. 2 froni tlie inner edgf!, and one from the outer. 

Tlie 2 succeeding pairs of legs (PI. 1’11, fig. 6, PI. VIII, fig. 8) resemble 
i i l  structure the 2nd pair, but are still larger, and have the inner ramus 
distinctly 3-arLiculate. with one natatory seta more than in that pair. The 
terniirial joiiit of the outci. ranius is, moreover, sornewhat larger, considerably 
exceeding in  length tlic other 2 conhined. In all the pairs except the lst, 
sevtlral transverst! rows of sniull spinule+ arc observed on the hind face of 

the riinii. These spinules are especially conspicuous on the inner ramus, 

\diere thcv are arranged in 3 or 4 oblique rows. 
Thf. 5th pair of legs (PI. VII, fig. 7) are very small and simple in struc- 

Iirrc.. somcwliat resembling those i n  the genus Scolecithrix. They are, how- 

tfvt’r. less rudimciitary, each leg heing cornposed of 3 distinct joints, whereas 
iri the at ~v(!-nariied genus. these legs are hiarticulate, or altogether wanting. 
?‘lie h i i d  joints of Loth legs are united in  the middle, constituting a common 
1)rontl 1)iiSal pirt. Thtk 2nd joint is rather small. but well defined from both 
the I)ilsul and terminal joints. The last joint is oblong fusiform in shape, 
arid ctai*rit.s 3 unequal spines. one apical and 2 lateral. Of the latter, that 

~ssiiing froni tlic inner edge is very milch elongated and extended obliquely 

iiiw~irds. 50 as to med the corresponding spine of the other leg. It is finely 
dtwticulnte outside, whereas the other spiues are quite smooth, that of the 
outw edgt. lwing also very sniull. 

. .  
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In young, not yet sexually mature males, this pair of legs (fig. 8) arc 
likewise very small, but rather different in structure from those in the female, 

and more resembling in this respect the natatory Icgs. As in  the latter. each 
leg is composed of a distinctly hiarticulate hasal p r t  and 2 uucyunl rami. 
the inner uniarticulate. the outer hiarticulate. The rami do not, lionever. 

carry any natatory setae. and there are also only very slight traces of spinvs 
to he detected. Both legs exhibit a soft cellrilar structure, and are still only 
very slightly chitinized, indicating that they are as ?et imperfectly devt4oped. 
and there is but little difference between them, vh(1reas in the sexually 
mature state, as will he shown below, these legs are very unequal. 

D e s c r i p t i o n  of t h e  S e x u a l l y  M a t u r e  Male.  
(PI. IX). 

The length of the hody docs not, in any of the specimens found, exceed 

The general form (see figs. 1 &k 2) is very different in appearance from 
that of the female, both as regards the anterior and posterior divisions. 

The former is less pronouncedl? navicular iii form, on accoiint of the 
absence of the cephalic crest. Seen dorsally (fig. I), i t  i:, alruptly con- 
tracted anteriorly, with the front ohtusely truncated. not, as in th(> female, 
sharply pointed (comp. PI. VII, fig. 1); and posteriorly it is but very slightly 
narrowed. The last segment is extremely small, and more lrondl? eniargin- 
ated than in the female, with thc lateral parts much less produced liehind. 

The tail is comparatively larger thnn in the female. ronsiderahly esceeding 
half the length of the anterior division, and is composed of 5 well dcfined 
segments. Of these the 1st is very small and greatly constricted a! the haw. 
whereas the 2nd segment is of unusually large size and considerably tnmeficd. 
equalling in length the 2 succeeding ones comhined. The last, or anal seg- 
mellt, as in the female, is very short. The caudal rami, which i n  thtb femalr. 
are quite immobile. have here a very niohile articulation with the last seg- 
ment, allowing of their heing considerably spread out to each side (see fig. 1). 
The caudal setse, too, are less fully developed than in the feninlr, thougll 
apparently present in the same number; and i n  all the specimens examined, 
they were widely divergent. 

4% mm. 
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The superior antennre (fig. 4) are comparatively somewhat shorter than 
in the female, scarcely exceeding in length the anterior division of the body; 
and they are composed of only 20 articulations. The two antenna! are exactly 

alilte, both haviiig ttie proxirnal half clothed in  front with strongly developed 
sensory appendages, iri addition to tlitt bristles. Some of the joints of this 
part, moreover, have assumed a laiiiellar a p p r a n c e ,  especially thth third one: 
and the 8th joint is still moiv elongnt.ed than in the fernale, and is apparently 
constituted of 3 coalesced joints. The distal half of the antcnnre is very nar- 

row and, cis o. rule, f o r m  with the proximal half a slight? angular curve. 

are comparatively more powerfully developed. 

being in some respects much reduced. 

The posterior antennti! are of the same structure as in the female, but 

The oral parts. on the other hand, are rather unlike those in the female, 

The mandibles (fig. 5) liavc the ninsticntory part very poorly developed, 
whereas the hody itself is coniI)aiatively larger and broader than in the female. 
This is also the case with tlie palp, wliich is much more robust than in the 

fernale, with the basal part very broad and  muscular. 

The maxillae (fig. 6), though exhibiting 8 structure similar to that in the 
female, are rather s m a l l t ~ ,  and  have both the niasticatory lobe and the 

vibratory plate less fully developed. 
The anterior maxillipeds (fig. 7 )  are extremely small and rudimentary, 

only with great difficulty permitting of any close examination. 
The posterior rnaxillipeds (fig. 8) are likewise much feebler in structure 

than in the feniule, arid have some of the outer seta? recurved and densely 

plurnous. 

Thc: natntory legs (figs. 9, IO), oil the other hand, agree exactly, both in 

The lust pair of legs (fig. Ilj, a s  is usual in male Calanoida, are pecu- 

liarly transformed and prehensile in character. They are rather large, scarcely 
smaller thaii the iiiitatory legs, and the development of the 2 legs is very 
iinequalt though hotti c.xhibit ttie same chief parts, viz, a biarticulate basal 
part, and 2 styliforin rami. the outer of whicti is 3-articulate, the inner uni- 
articulate. The 1st basal joints of the 2 legs are partly coalesced, and the 

2nd is very different in  the 2 legs. In the right leg it is simple cylindric, 

and projects far beyond that of the left leg. The 2 rami of this leg are 

size and structure, with those in the female. 
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of about equal length, both issuing close together from the end of the basal 
part, and curving inwards. The 3 joints of thv outer ramus gradually diminish 
in size, the last being rather small and  lamelliform, with several small spines 
inside, and 2 somewhat longer seta: at the tip. The inner ramus terminates 
in a hook-shaped point. In the left leg, the 2nd basal joint is quite short and 
of irregular form, encompassing the end of the 1st basal joint of the right leg. 
The 2 rami are of very unequal length, and issut> far apart, the outer one 
being twice as long as the inner, and having the 1st joint longer than the 
other 2 combined. This joint originates with a broad base, hut rapidly con- 
tracts, and projects at the end inside to a small linguiform lohe. its 2 outer 
joints being very narrow and quite smooth. The inner rnnius is simple styli- 
form, terminating in an acute point. 

The musculature of the body is much stronger than in the female, and 
the movements of the animal must  therefore he assumed to have been rather 
more powerful. The muscles converging from the dorsal face to the posterior 
antennae and mandibular palps are especially conspicuous, exhibiting a peculiar 
opalescent lustre; and the muscles acting upon the tail are also unusually 
strong. 

It is very strange that this large and conspicuous Calanoid 
has hitherto quite escaped the attention of zoologists, though it seems to be 
one of the commonest forms of the Polar Sea. Indeed, i t  occurred rather 
plentifully in the greater number (15) of the samples taken during the ‘Fram’ 
Expedition. It was collected both at  the surface, and down to 300 metres, 
and seems to be a s  common in the western, a s  in the eastern part of 
the basin traversed. Young males occurred in almost the same number as 

females; but of fully adult, sexually mature males only a very limited 
number of specimens was found. 

Occurrence. 

Gen. Scolecithrix, Brady. 

Remarks. This genus was established in the year 1883 by Prof. Brady, 
to include the form previously described by Lubbock as Undina, Dana; 
a t  the Same time he adds another species, S. minor, which, like the former, 
W 8 s  procured during the Challenger Expedition, and which also occasionally 
occurs off the coast of Norway. Dr. Giesbrecht, too, enumerates no less than 
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12 additional species, some from the Mediterranean, some from the tropical 
parts of the Atlantic and Pacific Oceans. It is, however, rather questionable, 
if all these species are i n  reality congeneric. The chief character upon which 
Brady founded this genus, is the peculiar transformation of the apical setae 

of the anterior maxillipeds into delicate, vermiform, sensory appendages; but 
as  shown by Dr. Giesbrecht, this character is also found in some other 
genera (Xanthocalnnzis, I’haenna), comprised by him in his subfamily 
Scolecithricina!; and in the 1mlm genus Scuphocalanzcs, described above, this 

character is also rather obvious. At any rate, thc lindina Dance of Lubbock 
ought to be regarded as tht. type of the genus Scolecitltrix, and, indeed, 
this form is found to differ in some points very essentially from the other 
species. Thiis, the 5th pair of legs are quite wanting in the female of this 
species, and the structure of the anterior antenna! and thc tail  is also rather 
different. Perhaps therefore the genus Scolecithrix should more properly be 
restricted to this form, and the other species he referred to one or two 
nearly-allied genera. 

In the samples taken during the Nansen Expedition, I have foiind some 
few specimens of a form which niust certainly he referred to this genus in 
the sense in which Dr. Giesbrecht takes it, but which differs very materially 
from the type species. 

4. Scolecitlwix hrewicornis 11. sp. 
(Pl. X). 

0 Anterior division of body regularly oblong oval 
in  form, front evenly rounded and less deep than in the other species; last 
segment imperfectly defined iron1 the penultimate one, and having the lateral 
parts obtusely produced behirid. Tail scarcely more than ‘18 as long as the 

anterior division. and rather narrow, caudal rami about twice as long as they are 
hoad .  Anterior antennae comparatively short, not nearly attaining the length 

of the anterior division of the bodv, and composed of 22 articulations, 2nd 
and 8th larger than the others, the last two united. Posterior antennrlt! 

with the rami sahequal in length. Anterior maxillipeds with 5 very large 
and curved sensory appendages a t  the tip. Posterior maxillipeds with the 
terminal part recurved. Last pair of legs very small, but distinct, biarticulate, 
distal joint fusiform, with 3 uiieqiial spines, one apical, one very small out- 

Specific Ch-mzcters. 
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side, and one rather large, and finely denticulated spine inside. Length of 
adult female scarcely exceeding 2 mm. 

As stated above, this forni is very different froni the type 
species, 5. Dana?, Luhb., and more closely resembles tlie 2nd species recorded 
by Brady, S. minor; but also from this species. i t  may easily be distinguished 
by the comparatively shorter anterior antennae, and tlic more regularly rounded 
frontal part. J t  is soniewhat more difficult to point out the distinguishing 
characters i n  relation to the other species established by Dr. Giesbrecht. I 
believe, however, that the polar form is specifically distinct from any of them 

Bemarks. 

D e s c r i p t i o n  of t h e  F e m a l e .  

The length of fully adult speciniens does not exceed 2 ninl. 

The general forni of the body (see figs. 1 & 2) is rather short arid thick, 
as is also the ca5e with tlie othcr species referred to this genus. The 
anterior division, whcii seen dorsally (fig. l), is rather reguIorIy oblong oval in  
form, with the greatest width hehirid the middle, and somewhat esceeding 1'3 

of the length. It gradually tapers hoth i n  front and behind, the anterior 

extremity being evetily rounded, tlie posterior deeply incised i t1  tlie middle. 
The cephalic segnieiit is quite coalesced with tile 1st pedigerous one, hotli 
together forming a very large segnient, fully twice as long ab all the others 

combined. Seen laterally (fig. e), this segment appears narrowly rounded in  
front, whereas in S. minor it is almost transversally truncated. The rostral 
projection (see also fig. 3) is well marked, and carries 2 slender tentacular 
filaments. The last segment is imperfectly defined from the penultimate one, 

and has its lateral parts obtusely produced behitid or1 each side of the deep 
median emargination (see fig. 1). 

The tail is rather small, scarcely exceeding in  length '/Y of the anterior 
division, and it is narrow cylindric in h m .  01 the 4 segments composing 

it, the ist ,  or genital segment is, as usual, the largest, though shorter than 
the 2 succeeding ones combined. The last segment is somewhat smaller than 

the penultimate one. The caudal rami are about twice as long as they are 
broad, and not a t  all divergent. The caudal s e k  in all the specimens found 

were broken off, and their relative length cannot therefore he indicated. 

The anterior antennae (fig. 4) are comparatively short, not nwrly a thn ing  

the length of the anterior division ol tlie body, and they are coniposed of only 



43 G. 0. SARS. CRUSTACEA. [NORW. POL. EXP. 

22 articulations. Of these, as in the preceding form, the 2nd and 8th are con- 
siderably larger than the others, and each apparently represents 2 coalesced 
articulations. This seems also to be the case with the last joint, which is 
rather longer than the next preceding ones. The antenna carries anteriorly 
short bristles of nearly uniform length. 

The posterior antenna: (fig. 5) resenhlc in  structure those in the preceding 

The mandibles and maxilla: (see figs. 6, 7) are likewise of a structure 
form, and, like them, have tlic outer ramus a little shorter than the inner. 

very similar to that in Scaphocdanus. 
The anterior maxillipeds (fig. 8), on the other hand, are distinguished by 

the large size of the 5 apical sensory appendages. which are somewhat fusi- 
form in shape, and strongly incurved, so as to cross the spines issuing from 
the anterior lobes. 

The posterior maxillipeds (fig. 9) are rather feeble in structure, and, as 
in the preceding forni, have the terminal part recurved, and clothed with long, 
slender setse. 

The natatory legs (figs. 10-13), on the whole, agree in their structure 
very closely with those in Scaphocalanus; and, as in that form, the rami of 
the 3 posterior pairs are provided on their posterior face with irregular trans- 
verse rows of small spinules. 

The last pair of legs (fig. 14) are very small, and still less fully devel- 
oped than in Scaphocalanus, each leg being composed of only 2 joints, the 
1st representing the basal part, the 2nd the outer ramus. The latter is much 
the larger, and is fusiform in outline, carrying 3 unequal spines, one apical 
and 2 lateral. Of the latter, the inner one is much the largest, and rather 
elongated, being obliquely incurved aird finely spinulous on the edge. 

Occurrenw. Some few female specimens of this form were found in a 
sample taker1 on the 28nd May, 1894, north of the 81st degree of latitude, 
the tow-net having been lowered to 100 metres. 

Gen. Xanthocakcnus, Giesbr. 

Rewtarks. This genus, established by Dr. Giesbrecht, is chiefly charac- 
terised from Scolecithrix by a somewhat different structure of the anterior 
maxillipeds, and of the last pair of legs i n  both sexes. Moreover, the relative 
length of the rami in the posterior antennee, and the mandibular palps, is 
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somewhat different. Dr. Giesbrecht records 2 species of this genus. both from 
the Mediterranean, and I have myself found airother species off the Norwegiari 
coast. From the Nansen hpeditiori u single, somewhat defective fcniale 

specimen of the latter species is derived, to be described below. 

5. Xaiatlaocalunus borealis, 11. sp. 
(PI. XI). 

Specific Chumcters. 9. Anterior division of body rather tuniid arid 
greatly vaulted above, regularly oval i n  formt greatest width almost 
attaining half the length, front narrowly rounded, last segment imperfectly 
defined, with the lateral parts angularly produced Leliirid. Tail scarcely 
attaining l/s of the length of the aiiterior division, genital scgnieiit about the 
length of (he 2 succeedrig segments coiribincd, last s e p c n t  very sniall, 
caudal rami short, slightly divergent. Anterior aiitennn: exceeding i i i  length 
the anterior division of the bod!, and PCarticiilutc. Posterior antennz with 
the outer ran1u.s considerally longer thnri the inriel.. A i l  terior maxillipeds 
with the outermost spine very strong uiid coarsely denticulate, apicd sensory 
appendages cornparatively sriiall, X io nu1d)er. Posterior maxillipeds with 
the terminal part comparatively short, aiid not recurved. Last pair of legs 
biarticulate, distal joint constricted i i i  the middle, and carrying at the tip 3 
strong, deriticulated spines of about equal size. Length of adult female 
4 mm. 

Kemarh. This forin differs at once from the 2 Mediterrmean species 

described by Dr. Giesbrecht, in its much larger size and more robust form 

of body. In the structure of the last yair of legs, i t  more resembles the 

smaller species, x. t)bi.nor, than the larger X .  C@S, the length of which 

according to Dr. Giesbrecht, is only 2-40 iiini. 

D e s c r i p t i o  11 u f t h e  F e  111 a I e. 

The length of the one specimen in the collection, which is an adult female, 
is 4 mm., or nearlv twice that of the larger Mediterranean species. 

The general form of the body (see figs. 1 8. 2) is rather robust. with the 
anterior division considerably tumefied, and greatly vaulted dorsally. Seen 

frorri above (fig. I), this division exhibits il rather regular oval form,  with the 
7 
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greatest width about in the middle, and almost equalling half the length. It 
gradually tapers both in front and behind, the anterior extreinity being nar- 
rowly rounded, the posterior deeply eiiiarginated io the middle. The  front 
terminates below iii a rather slight rostral projection, carrying 2 very small 

tentacular filaments. The ceptialic segrrieiit is defined behiiid from the 1st 
pedigerous segriient by a faint transversal suture. The last segment, on the 
other hand, is complctely coalesced with the penultiniute one, and has the lateral 
parts considerably produced behiiid, terminating in an acute corner. 

The  tail (see also fig. 14) is scarcely l!~ as long as the anterior divisioii, 
and is cylindric: in form. I t  is. as usual, coniposed of 4 segiiieots, the ls t ,  or 

genital segriient, heing inucli the largest, and equalling in leiigtli the 2 sue- 

ceeding ones conibined. The  

caudol ranii arc comparativcly short, being scarcely longer than they a re  broad, 
and are sorilewhat divergent. All the set= were broktlii off in the specimen 
examined. 

The  last, or anal segriient is exti*eiiiely small. 

The  anterior antenna: are rather slender, and soiiwwhat excecd in length 
the anterior division of t t i r  body. They are coiiip0si:d of 24 articulations, 
t h c h  8th of which is soriic.wliat longer thaii the nest adjacent oncs. In the 
spcciriien cxaniiiied, tlic distal part of both antennae was, however, 
broken off. 

T h e  posterior a r i t m m  (fig. 3) ltnvr the outer raiiiiis considerably longer 

than the iiincr, and coiiiposed ~f G nrticulatioiis, the 2nd and last of which 
arc’ the largest, the 3 interriiedintc articulatioiis tieing vcry short. All the 

joints, except the Ist ,  carry loiig ciliated setae. 
The  mandibles (fig. 4) have tho Inasticatmy part but slightly expanded, 

with 1 1 1 t h  cutting teeth clo~c:Iy ci*owtled togdhcr arid rather simple in struc- 
t u i t .  TIN. pall) is scarcely as Inrgv as the body uf the mandible, and has  
tlic oritcr raiiiu.- rriucli smaller than in the 2 preceding forms, and scarcely 
laiger than the iiiner. 

Tlic ~iiasilla? (fig. 5 )  are qiiitc i iomal  in strudure,  with the masticatory 
lobe less prornincinl tlinii i n  the 2 Imcediiig forms, arid armed with about 12 

partly tleritirulated sjJiiics. The vibratory p ink  uirrirs 9 plumose seta?, the 
2 ])rosiriial one*, I iowver,  being rather short. T h e  outer, membranous 
1):Ll.i of I ~ IC  iiiusilla, or the pall), cshibil?; llic usual setiferous lappets, the 

Thv hasnl part carries 3 seta. inside. 
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outerniost being rather sniall, not extending heyorid the niiddle of the adjacent 
lappet. 

The anterior maxillipeds (fig. 6) are short and thick, with the 5 di$ti- 
form lobes of the anterior edge denscly c*rowded together, and c-lotlled with 
strong, coarsely ciliated seta. 011 each of the 2 outermost lobes one of 

these seta: assumes the charactrr of R chw-lilw spine. The outermost spine 
in particular, is very strong and (warsel? dentic-ulate laterally. The apical 
sensory appendagrs are 8 in nunibcr, and coniparativelx small. According to 
Dr. Gieshrecht, they tcnninatt., in  the species of this genus, in estremely 
delicate brushes, which I, however. have failed to detect in the form here 
in question. 

The posterior maxillipeds (fig. 7) are rather slender, being almost 3 times 
as long AS the anterior. The terminnl part. howevcr, is comparatively short, 
scarcely more than half as long as the 2nd basal joint, and is not reflexed. 
Tho seta: clothing this part are also rather shorter than in the 2 preceding 
forms, and are coarsely ciliated in their proximal prL.  

The natatory legs (figs. 8-11) are h i l t  upon the very same type as  in the 
2 preceding forms. In the 1st pair [fig. 8). however, outside the 1st joint of 
the outer ramus? there is a well-inarked spine tliaf is wanting in these forms. 

The last pair of legs (figs. 12, 13) estiibit a rather charaderistic appear- 
ance. They arc each composed of only 2 joints, the 1st of which is rather 
short and coarsely hairy inside. The distal joint is about twitre as  lnrfie, 
oblong in form, and  exhibits in the middle a conspicuous constriction. It is 

likewise clothed with delicate hairs both jnsjde and outside, and carries a t  
the end 3 strong, denticulated spines of nearly equal length, the middle one 
being attached to a projecting knob of the joint. 

Occurrence. The above-described specimen was found in a sample 
taken on the 13th October, 18%, north of the New Siberian Islands, the tow- 
net having been lowered to a depth of 50 metres. 

Distribution. Coast of Noruay, rather abundant in the greater depths 
of the fjords, below 150 fathoms. 

Gen. UndineUa, n. 

Generic Characters. Cephalic segment not coalesced with the 1st pedi- 

gerous one, front produced below to a well-marked rostral prominence 
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carrying 2 small tentacular filaments. Last pedigeroiis segment wholly 
coalesced with the periultimnte one, and, in  leniale, having the lateral parts 
lamellarly produced. Tail slender and elongated, composed in female of 4, 
in male of 5 segments, the last i n  both sexes extremely small. Caudal rami 

lamellar, with 4 apical setae. Anterior antennae in female %i-articulate, in 
male more slender, and clothed i n  their proximal part with \r~ell-developed 
sensory appendages. Posterior antennee with the outer ramus much longer 
than the inner. Mandibles slender, with the 2 outer cutting teeth strong, 
bidentate a t  the tip, the others setiform; palp with the outer ramus compa- 
ratively small. Maxi lk  with thc rnastimtory lobe very large; vibratory 
larnelln, on the other hand, poorly developed. Anterior maxillipeds rather 

strong, anterior lohes densely crowded together, and carrying comparatively 
short setse, the outermost of which are claw-like, apical appendages scarcely 

transformed. Posterior maxillipeds exceedingly slender, with the terminal 
part reflexed and only sparingly setiferous. Oral parts in male not trans- 
formed. Katatory legs po\vei*fully developed, posterior face smooth, inner 

ramus of the 2 anterior pairs utiiarticulate, of the 2 posterior hiarticulate. 

1,ast pair of legs in female 3-articulnte, terminal joint slender, sub-spatulate, 
terminating in a iiunilier of short digitiform spines; those in male exceed- 
ingly large and complex i n  strrictare, with hotli legs largely developed, the 

left one with a long, styliform itrner ramus. 

Remarks. This new genus is only provisionally placed within the family 

Scokcithridda. 1 t differs, indeed, in  the c.haracter upon which this family 

has chiefly been founded, the apical setae of the anterior maxillipeds being 
scarcely transformed at all ; hut in other characters it seems to approach 

nearer to the forms included i n  this family than to those of other Calanoid 
faniilies. The genus comprises as yet only n single species, to be described 

below. 

6. Undinella oblonga, 11. sp. 
(Pl. XII, XIIJ). 

Specific Chccracters. Form of body rather slender, especially in the 
male. Anterior division regularly oblong oval in form, obtusely rounded in 
front, deeply emarginated behind. Cephalic segment defined behind by a 

distinct transversal suture, rostral prominence very conspicuous, pointing 
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straight downwards, tip minutely incised in the middle. Lateral parts of last 
segment produced in female to triangular, posteriorly-pointing lobes. Tail 
fully half the length of the anterior division of the body, genital segment in 
female considerably dilated in the middle. Caudal rami slightly widening 
distally, apical setee not much elongated, and scarcely different in size. 
Anterior antennae slightly exceeding in length the anterior division of the 
body, 8th articulation larger than the adjacent ones, and in male much 
elongated, apparently constituting 3 united articulations. Last pair of legs in 
female with the terminal joint twice as long as  the middle one, and very 
narrow at the base, slightly widening distally, and carrying at  the end 4 
comparatively short denticulated spines, only the outermost of which is 
distinctly defined at  the base; those i n  male niuch larger than the natatory 
legs, right leg the longest, witliout any inner ramus, outer ramus biarticulate, 
with the proximal joint bow-shapcd, distrd joint oblong lamellar, and bent 
upon the former; left leg with the outer rmius much shorter than the inner, 
and 3-articulate, last joint very small, setous at the tip, penultiniate one 
produced at the end inside to a rounded denticxlated lamella. Length of 
female about 3 mm., of male 2.50 mm. 

Remarlcs. This is a very distinc! find easily recognizable form, exhibiting 
in its external appearance, in the comparatively slender form and elongated 
tail, some resemblance to the Cy9opoida. In the anatomical structure of 

the several appendages it sho\vs itself, however, to be a true Calanoid. 

D e s c r i p t i o n  o f  t h e  F e m a l e .  

The length of the largest specinlens amounts to ahout 3 mrn., and tbis 
form is accordingly of medium size. 

The general form of the body (see figs. 1 & 2) is rather slender, and 
the relative length of the 2 chief divisions is somewtiat unlike that generally 
met with in the Cdanoida. The anterior division is moderately vaulted 
above (see fig. 2) and, seen dorsally (fig. I), is of a very regular oblong oval 
form, with the greatest width somewhat in front of the middle and consider- 
ably less than half the length. The anterior extremity, in this view of the 
animal, appears narrowly rounded, the posterior deeply emarginated in the 
middle. In a lateral view of the animal (fig. 2) the frontal part appears more 
evenly rounded, terminating below in 8 very conspicuous deflexed rostral 
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prominence. On a closer examination, this prominence (see figs. 4, 5) is 

found to be minutely incised at the tip? terminating in 2 short points, each 
tmrying outside a slender tentacular filament. The cephalic segment is well 

defined from the 1st pedigerorrs one, a distinct suture being observable between 

them. On the other hand, no such line of demarcation is to he detected 
between the 2 last segments, whic:11 accordir~gly are completely coalesced into a 
single segment. The Intern1 pnrts of this segment are produced behind in the 
form of rather large triangular lobes projecting on cach side of the base of the 

tail. The latter division is fully helf as long tis the anterior, and rather slender. 
It is, as usual, c.oniposcd of 4 segments; but the last of these, the anal seg- 
ment, is so very s~iiall, that i t  niay easily escape attention. The Ist, or 

genital segment is somewhat larger than the succeeding one, and is consider- 

ably dilated in the middle, exhibiting below, moreover, a broadly rounded 
protuberance. 

The caudal rami (see fig. 10) arc proiiounc.cdIy Itlmellar, more than twice 
as long as  they are broad, and gimlually sorne\\hst widening distally. They 

each carry 4 densely plumose setae, 3 of which issue Srom the obtusely 
rvunded tip. the 4th somewhat more exteimall! from a distinct ledge of the 
outer edge. The setac arc iiot of any c.onsidernhle length, being scarcely more 
than half as Itiiig as ltie tail. The outt:rmost seta is n little shorter than the 
other 3, whic:h are eqiial in length. A s  i r i  most other Calanoids, moreover, 

n very delicate, uncilintetl bristle is seen orginnt.ing from the dorsal face of 

each ramus, near the inner corner, being angulai.ly bent, with the distal part 
extending outwards ac.r’oss thr. caudal set=. 

Of aiiy eye, no trace could he detected, tliough most probably it has 

‘The anterior anterrrice (fig. 6) are rather slender and attenuated, somewhat 
exceeding the length of the anterior division of the hody. They are composed 

of 24 well-defined artic~ulatioiis, of which, as in the 3 preceding forms, the first 
2 and the 8th are the largest. The joints are clothed anteriorly with short 
bristles, more densely crowded togetlier in the proximal part of the antenna. 

The posterior antennoe (PI. XIII, fig. 1) Iiavt. the outer ramus very fully 
developed, and considerably longer than the inner, its structure being about 
the same as in the 3 preceding forms. 

heen present in the fresh state of the animal. 
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The  anterior and posterior lips (Pl. XII, figs. 8. ‘3) are of quite normal 

The  niandibles (PI. XIII ,  fig. 2) haw the rriaslirntory pnrt ratlier produced, 
though only slightly expanded. Of the cutting teeth, the outer 2 a re  well 

developed arid bideritate a t  the tip, whereas the others are very feeblc, seti- 
form. T h e  palp is shorter than the body of the niandilrle, and litis the Lusnl 
part obliquely produced ut the inner corner, so tlint the iiiner ra i~ius  projects 

considerably beyond the outer, which is rather small. 
The  niaxillte (fig. 3) are dislinguislied by thc strong dttvelopn~ent of the 

masticatory lobe, which is uiiusually h a d ,  and armed with about 12 strong, 

denticulated spines. The  vibratory plate, on the otlicir hand, is poorly d(tveI- 
oped, and provided \villi only 6 coniparatively small set*. On the terminal 
part, or palp, the outeruiost lohe is likewihe poor11 developed, with only 2 
apical setae. 

structure. 

The  aiiterior mnsillilreds (fig. 4 )  arc! of Iiioderatc. size, with the basal 
joint more than twice as large as the others roinLiiied. ‘l’fie digitiforill lobes 

of the anterior edge are deiisely crowled togetlicr. and carry comparatively 
short seta?, the outeriiiost of which assiiiiie a claw-like structrire. T h e  apical 
seta? issuing from the 2 outermost, v e r ~  sriiall joiiits, are stiur! aid simple. 
being scarcely sensory i r i  dmincter. 

T h e  posterior maxillipeds ( f i g  5) are estreincl$ slender i111d elongated. 

with the 2nd basal joint very narrow aiid almost nnkcd, foririing with 
the 1st a more or less a\)rupt, clbo\v-shapt.d bend. ‘rlic terniinal part is very 

slender, alniost as long as the ,”id basal .joirlt, tuid is rdlesed and provided 
witti only a very restricted nuttiher of setit‘. 

T h e  natatory legs (figs. 6-9) arc ~ ~ n v e r f u l l y  tleveloped, and on the whole 
built u p  the same Iypc as in the :j i)i~eccdirig fo~*nis. tliough no trace is 

found of the sniall spiiiiilcs clothing tlie Iwsterior face of the rami in these 
forms. The inncr ranius, however, in the 2nd pair (lig. 7), is uuiarticulate. 

like that in Ll1e 1st pail., ant1 iri the 2 postei*ioi* pairs it is only hiarticulate; 

but in all these pairs, on a closer esamination, a slight indication of the for- 
mation of a short 1st  joint may be observed. In the 3 lbosterior pairs, the 

outer ranlus is very broad, with the apical spine strorigly developed, and 

bordered oiilside with a hyaline, serrated rim. 
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The last pair of legs (fig. 10) consist each of a distinctly 3-articulate 
stem, the 1st joint of which is united with that of the other side to a com- 
mon basal part. The 2nd joint is much narrower and, like the Ist, quite 
smooth. The 3rd joint is considerably longer, but very narrow in its proximal 
part, slightly expanding towards the end, so as to assume a narrow spatulate 
form. It terminates in 4 short digitiform processes finely denticulated at the 
edges. Of these, the outermost is distinctly defined a t  the base, whereas the 
other 3 form immediate prolongations of the joint. 

D e s c r i p t i o n  o f  t h e  A d u l t  M a l e .  

The length of the body scarcely exceeds 2.50 nim., and the male is accord- 

The sesual differences are very conspicuous, lhougti not developed to nearly 
such a degree as in the male of ScuphocaZan.us; and it is, indeed, in this 
instance, not difficult to recognize the specific relation of the niale individuals. 

The forni of the body (see PI. XII, fig 3) is, on the whole, still more 
slender than i n  the female, and the relative proportions of the 2 chief divisions 
are somewhat different, the ta i l  being exceedingly slender, and considerably 
more than half as long as  the anterior division. The latter is of a regular 
oblong oval forni siinilar l o  that in the feniale, though somewhat narrower, 
and has the lateral corners of the last segment much shorter. The tail is 
narrow cylindric in form, arid is divided into 5 segments, the 1st of which 
is quite short, and greatly constricted a t  the base. The last segment, as in 
the female, is very short, and the caudal rami with their setae do not exhibit 
any perceptible difference from those i n  the female. 

ingly somewhat inferior in size to the female. 

The anterior antenna. (fig. 7 )  are comparatively somewhat more slender 
than in the female, arid, when reflexed, project far beyond the limits of the 
anterior division, extending to about the middle of the tail. The 2 antennae 
are exactly alike, and both are found to have one articulation less than in 
the fernale, on account of the 9th being coalesced with the 8th. In addition 
to the usual bristles, tire antenna. carry a ririmber of rather fully developed 
sensory filanieiits, which are especially thickly set in the proximal part of 
the antenna. 

The posterior aiitennae, oral parts, and natatory legs do not exhibit in 
their structure any uppreciatk difference froni those organs in the female. 
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The last pair of legs, 011 the other hand, are very different and quite 
enormously developed, being much larger Ihi the natatory legs, and about 

equalling in length l/s of the whole I~ody.  The 2 legs (see 1’1. XIII, fig. ll), 
as usual, are rather differently developed, Iwth heiiig, howevcl*, of a rattier 

complex structure, and strongly muscular. The  1st Imal joiIit5 of the two legs 
are wholly coalesced, forming a coniriioii, sornewha t la~nellar stalk. The Prid 
hasal joint is rather tumid, and in the right leg coilsidercihly larger tllari in 

the left. The terminal part. of the former, representing the outer ramus, is 
very much elongated, arid of a ruttier irregular shape, consisting of 2 higlily 
chitinized pieces, movahly arliculated together. T h e  proximal piece is 111uch 
the larger, and is curved outwards like a 1)ow. It is very narrow, though 
expanding somewhat in  its distal part. alltl projecting at  some distance froiii 
the tip, inside, to a short, heel-shaped proniiiienc.e. The  distal piece has the 
form of a narrow oL1011g laniella, bent in the opposite directioii, and gradually 
widening somewhat towards the tip, which is obtusely rounded. Of any inner 
ramus, no trace is found io this leg. 111 the Iefl leg. on the other haild, the 

inner ranius is very fully developed, formirig u long styliform process, nearly 
twice as long as the outer ramus, and extending to thr  elid of the right leg. 
It is likewise highly chitinizetl niid geritly vurved, eshiliitirig at some distance 
froni the tip a very slight dilatation. The  outer ranius of this leg is cori1- 

posed of 3 joirlts, of which the first 2 form together a some\\~liat fusiform 
division hent inwards at tile tip in  it Iiook-like riianner, and terniinating in ti 

rounded lamella, finely denticulated at  the edge. The terminal joint, issuing 

outside this lamelln, is  very srnnll, conical in forin, and tipped with a friscic.lcl 
of small bristles. 

Occzcwenw. Tliis peculiar Calanoid cmui-red io 5 of the samples, ia 
none of them, howevei-, in any  coilsidera1)le nuniber. One of the mmples was 

taken 011 the 12tf1 Novem])er, 1895, near the northernmosl point reached 1)y 
the ‘Franl’. Anottler sample \vas taken o ~ i  the 28th June, 1895, on the 

very surface of the sea, all the others fi-orn depths hetween 100 and 300 
metres. 

% 
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Fam. EUCH~ETID~E. 

7. Euchceta norvegica, Hoeck. 
(PI. XIV). 

Syri : Euchmtu curinutu, Moebius. 
n glacialis, Hansen. 

Remark. Of this forni a detailed description, accompanied with figures, 
has been giveii 1)y the piemit  author in his account of the Crustacea of 

the Norwegian North Atlaiitic Expedition. It was there poirited out that the 
E. curinutn of Moebius is identical with h e c k ’ s  species, iior can I see any 
esseritial differerice betweeii i t  and the forti1 subsequently recorded by Dr. 
Hansen froni the Kara Sea as E. gZaciu.Zis. 111 the ac(:oni~mnping plate, I 
give iinproved habitus-figures of both sexes. from specimens collected during 
the Ranseii Espeditioii. 

Occzwreme. Of tliis magnificent Calanoid, speciniens were found in 
aliiiost all the samples, aiid it seems? iiideed, to be as common in the 
eastern as  i n  the westeni part of the polar basin traversed by the ‘Frani’. 
The lnrgest female specimens, some of whicii still liatl their large, flattened 
ovisac adhering to lhe genital segnient, nieasured iii length about 10 mm., 
a triiely gigantic: size lor a free Copepod. An iiriusually large ‘Nauplius’ 
found i n  some uf the samples taken norlh of the New Siberian Islands, I 
helieve to be the larvn of this Calanoid. 

I)istribuliotz. Coast of 3orway (chiefly i l l  great depths), the German 
Oceaii, several statioiis of the Sorw. Sorth All. Expedition, the Kara Sea. 

Fam. IETIDLIDIE. 

Gen. Umi?etccltda, Giesbrecht. 

&e,rici.rks. Of this genus. estnhlished by Dr. Giesbrecht, hitherto only 2 
species are kiiown, U .  wujor and whaor, both from the tropical parts of 
the Athiitic and Pacific Oceans. One of these ( U. major) was believed to 
he perliaps irleiiticiil witli the form recorded by Brady from the Challenger 
Espeditioii as Eitclzcetu uzcst.ruZis. The geriw is chiefly characterised by 
tire strticttire or the p:)sterior iiiuxillipeds. In this. as also in most other 
clicirwters? a vel! large-sized Calurioid from the Narisen Expedition seems to 
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agree perfectly with the 2 species recorded by Dr. Giesbrecht, and ac*cordingly 
ought to be referred to the same genus. 

5. Undeuchctta spectabilis, 11. sp. 
(PI. xv, XVI). 

Specific Characters. Body of female rather robust? witli the anterior 
division oblong oval in form, that of male considerably more slender, cephalic 

segment coalesced with the 1st pedigerous one; last segmerit, however, well 
defined in 110th sexes, thougli very small, its lateral corners produced i n  
female to a short. deflexed, angular prqjcction. Front pi-oduced below to a 
very small, pointed, rostral I)rominence. Tail in  feninle scarcely more than I/R 

as long as the anterior division, and havirig the segments very sharply marked 

off from each other. Caudal rami veiy short, scarcely as long as they are 
broad, arid somewhat divergent. apical set= very strong aiid densely plumose. 
Anterior anteniiEe in female about the length of the anterior division of the 
body, a d  BCarticulate, 1st joint with 2 very conspicuous plumose setn: : those 

in male comparatively niorv sIentIer, aiid coniposed of only 22 articulations, 

partly dotlied with delicate sensory filaments. Posterior niaxillipeds very 
slender. 2nd basal joint exceediiigly loiig and narrow, terminal part short, 
not even attaining a length equal to 11s of that joint. Ist pair of riatatory legs 
with the first 2 joints of the outer rainus coalesced; 4th pair with 5 strong 
sI)ines inside the 1st basal joint. Last pair of legs \vliolly wanting in female, 
in male exceedingly large and powerful, with both legs biramous and of rather 
complex structure. 

Xe?nurlcs. This, next. to Euchpta noroegica, is the largest C:alaiioid col- 

lected during the Expeditioli, equalling iri size even the largest specimens of 
C ' n l ~ n i ~ s  kyperborexts. This, indeed, will suffice to distinguish it from the 2 
other species of the genus, which are very much smaller. 

Length of adult feniale 8 mni., of male 6 mm. 

D e s c r i p t i o n  of  t h e  F e m a l e .  

The length of the specimen examined, which seems to be fully g r o w ,  
measures no less than 8 mm., not including the caudal setae; and this form 

accordingly attains a size nearly twice that of the largest of the 2 species 

recorded by Dr. Giesbrecht, U. major, the length of which is only 4.50 mm. 
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The general form of the body (see PI. XV, figs. 1, 2) is rather robust, 
resemblirig somewhat that of the species of the next genus (Chiridius). The 
anterior divisiori of the body is rnoderately vaulted above (see fig. a), and, 
seen dorsally (fig. I), oblong oval in  form, with the greatest width scarcely 

inore than lh of the length. and nc*ciirring about in tlie middle. The anterior 
extremity appears obtusely blunted, and the posterior, as usual, deeply emar- 
ginated in  the middle. Tlie ceplialic. segment is coalesced with the 1st pedi- 
gerous one. only R very slight constriction occurring between them, but no 
distinct suture (see fig. 2). The lost segmetit, on the other linnd, is well 
defined from the prec.edirig one by a distinct, soolewhat arcuate suture. This 
segment is very small, nnd hns the lateral parts sorncwhat produced behind, 
terminating in a short. slightly deflexed, augulnr corner (see fig. 2). The 

rostral pi~on~iiici~ct! is sniall, t )uI  tlistinc-I, terminating in a simple acute 
point. 

The tn i l  is conipnrativrl!- short. scnrcrly excecding ' , 's  of the length of the 

anterior division. It is. as risutil. c.omposed of 4 segments, which are very 

shRrply marked off from enctt other, and each provided at the end with a 
circlet of small spinules. Of the segments, the Ist, or genital segment is, as 

u s i i d ,  the largest, ahout rclualling in length the 2 surceeding ones combined. 
It has its greatest width I)cyond the middle (see fig. l), and below forms a 
rounded protubarancre. to wliic-li. i n  the specimen examined, a small spermato- 

phore \vas nttaclied (see fig. 2). The last segment is rather small and 
ohliqiicl~ r u t  off o i l  each side for the articulation with the caudal rami. 

The latter iiro vcr!~ short, being scarcely longer than they are broad, and are 
soniewtiat t l ivqent .  They are i i r w l ~  ciliated inside, and each carry at the 

t.ip ?z yer? stroiig and densely pluiiiose seta? of moderate length and but little 
differing i r i  sizc. Moreover, a small. uriciliated ttristle occurs on each ramus 
niitside the s e t a  

Of an? eye, no ttare could be detected. though it is very likely that it 
has 'existed i i i  the fresh state of the animal. 

The superior antenne (fig. 8) are about the length of the anterior divi- 
sion of t l i c  Lotly, ntid are composed of 24 well-defiiied articulations, the 8th 

of which, as in t l i t b  preceding forms, is somewhat larger than the next adjacent 
ones, and probably represents 2 iinited articulatiolls. To the 1st articulation, 
2 rather conspicuous plumose se te  are attached. For the rest, the antenna 
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carries in front, simple bristles of somewhat unequal length, and scattered, 
rather small, sensory appendages. 

The posterior antennae (fig. 4.) have the outer ramus a l m t  twice as long 

as lhe inner, and composed of 7 joints, the 2nd and last of which are the 
largest, with 4 very short articulations between them. The rtlrnus carries 9 
long plumose setse, 3 of whirh issue from the tip. 

The niandibles (fig. 5) are rather strong, with the masticatory part con- 

siderably expanded. Of the cutting teeth, the outermost is the largest. and, 
claw-shaped ; the 2 succeeding ones are likewise rather large and hidentate 
at the tip, whereas the others are rather small and  c*losely (.rowled together. 
The  palp is scarcely more than half the IeIigtli of the body of the mandihle, 
and has the 2 rarni of equal size, the hmal part being quaclmngular in form, 
and carrying. inside. 3 ciliated bristles. 

The  maxilloe (fig. 6) have the masticatory lobe of moderate size and 
clothed with about 12 denticulated spines. The vihrntor: plate is well developed, 
carrying 8 pluniosc setae, of which the middle oms are very much prolonged. 
On the outer part of the maxilla, or the palp, the median lohe, constituting 
the distal part of the basal joiiit together with the inner ramus, is unusually 
prolonged, and the setae issuing from the end of this lobe are very densely 
crowded together it1 a brush-like manner. The outermost lobe, constituting 
the outer ramus, is comparatively small, and is fringed with 10 curved set=. 

The  anterior maxillipeds (fig. 7) are short and thick, with the 5 digiti- 

form lobes closely crowded together, and clothed with coarsely ciliated setae 
of moderate length. On each of the 2 outermost lobes, one of the s e w  
assumes the character of a claw-like spine. The se ta  issuing from the 2 
terminal joints are  rather small, though distinctly ciliated. 

T h e  posterior rnaxillipeds (PI. XI.-I, fig. 4) exhibit a rather characteristic 

appearance, being very slender and elongated, more than 3 times as long a s  
the anterior. The  1st basal joint is oblong qiiadrangular in form, and exhihits 

in front 3 successive slight prominences, clothed with a restricted number of 
short s e t a  The 2nd basal joint is fully twice as long as the 1st. and very 
narrow, almost linear in form. Its anterior edge is finely ciliated ill i t s  
proximal part, and somewhat beyond the middle i t  carries 3 unequal setae. The  

terminal part is comparatively short, scarcely '/a the length of the 2nd basal 
joint, and is niort' o r  less strongly incurved. It is composed of 5 joints, the 
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2nd of which is the largest. Some of the setae clothing this part are  spini- 
form, and 2 of those issuing from the 1st joint are considerably longer than 
the others, and are  coarsely cilialrd at the base. 

The  natatory legs (figs. 5-8) are powerfully developed, and, on the whole. 
resemble in structure those in the Scolecithricida?. The 1st pair (fig. 5), how- 
ever, are  rather small, as compared with the others, and h a w  the first 2 
joints of the outer ramus intperfectly defitietl, being only indicated by the 

presence of 2 successivc spincs 011 the outer edge; of thvse tlw distal one is 

attachttd to a projecting knob-like expansion of the joint. The  inner ramus 
iii this pair is uriiarliculute. with the outer (.dgti bulging in the middle. In 
the 2nd pair (fig. 6) this raiiiiis is distiiictly himticidate, imd iii the 2 posterior 
pairs (figs. 5 ,  81, it is composed of 3 well-defined joints. The  outer ramus in 

the 3 posterior pairs is verj. large and broad, with the apical spine coarsely 
serrate outside. T h e  number of natatory s e k  and spines on the rami is 
exactly the same as in  the Scokciti~ricidcr dcscribcd ahovt.. In none 01 the 
pnirs, however, could any spiriules of the posterior fnce be detected. On the 
other hand, the 4th pair (fig. 8) is tlistinguishcd by 5 closely-set spines 
issuing inside tlw 1st basal joiiit. iriimcdintely nhove the plumose seta. 

Behind tlir natatory lqs ,  not the slightcst t r aw  of any limbs could be 
detected, and indeed, this Iota1 utisencc. in the female of the last pair of legs 
is tl character conimon to all thc forms includcd in the present family. 

D e s c r i p t i o n  o f  t h e  A t f r i I t  M a l e .  

Tlio length of t h c .  solitary spe(*imtw (1xamiiid, which seems to be fully 

grown, i s  about 6 nim.? iintl tht. inale, ac.c:ordirigly, does not nearly attain the 
size of thc female. 

The  geiwral forrri of thrx body (see PI. XYI, fig. 1) is rather more slender 
than in the fcinalc, with the anterior division narrow oblong, and having the 
lateral corners of thc last segment less produced. T h e  tail is somewhat more 
elongcited in proportion to the anterior division, and is rather slender, being, 
11s usual, clivided into 5 segments, t h t !  last of wliich, however, is so very 

small, as easily to escape attention. The  caudal rami with their apical s e k  

are ahout us in thc female. 
The  anterior antenria! (fig. 2) appw niore slcnder and attenuated than 

in the female? and arc only coniyosed of 22 articulations, the 8th and 9th 
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and the 11th and 12th heirig coalesced. The sensory appcltdages a re  niore 
fully developed than in  the female, and are more numerous, especially in 
the proximal part of the antenna. 

Thc oral parts, tis is not i~rtf~eqoently thc cast1 in  niale Calonoids. arc 

imyerfectlv cleveloped and rather unlike those in  the feniale. Kven the posterior 
maxillipcds (fig. 3) look rather diffcrent, cind morr. resenlble those irl the nest 
genus (Chiridizcsj. 

-__- 

The  last pair of legs (fig. 9) are quite e~~orniously developed. considerablv 
exceeding in length even the whole tail, and. a s  usual. are rather asymmetrical, 
though both legs a re  found to he biri~noii..;. ?‘he 1st basnl joints of the 2 
legs arc  united, a d  together form a rather irregiililr I ) i c w  considerably more 

expanded on the left than on the riglit sidv. Thtl elid lbiisill joiiit on Imth legs 
is very tumid. but is c~onspii~~iously Iwgcr 011 t l i v  left thaii on the rigltt leg. 
011 the other hand, the rami i i t  tlte latter art. longer than in the former. 
The  outer ramus of the right hag. as i i i  tile gtii113 T.’~zdiwelZa, consists of 2 
highly chitiniztd pieces, movably artiiwlated to e;idi othcr. I he pro~iniiil I’iece 

iii this forni also is somc~wliat Iww-shnpd a i d  c o t i s i d w h l ~  longcr than the 

distal onet which projcds iitsidtb to :I iwunded lol)c.. Thtl outer rainus of the 
lrft leg i.5 coniposetl of 3 djstirivt joi1it3. ihtl 1 st of wliich is i~bout  tho leiigth 
of the otlicr 2 cwnihined. ‘l‘hc last jo i i i t  is lollgel’ thiut the ditd, to whicli i t  
is very niovably artic.dated, arid it is slightly biln1)ultir at thc tip. Tlict inner 

ramus is rrniorticul~~ tc 0 1 1  hot11 legs, and osseii titilly of the sarne appearance, 
though that of the riglit 1t.g is longer arid niorc! slender. In Iwth legs. this 

ramus terrninates in a sIigIitly corvtd lamellnr expansion. 
Of this Jargt. a d  conspicuous Calonoid. only 2 specimens, 

a female and a nlale. were found. both, however. being in a very perfect 
state of preservatioli, and therefore admitting of a rather minute examination. 

They both occurred in a sample taken betweell Mnrcih 23rd and April 4th, 1895, 
npAr the at]) degree of latitude. the tow-net having h e n  lowered to 130 Inetres. 

I 7  

Occurr.enm. 

Gen. C h i d i m ,  Giesbrecht. 

Remark. This genus was established hy Dr. Giesbrecht in the year 1892, 
to include A solitary species from the Gulf of Naples, C. Poppei, the chief char- 

acter distiriguishing i t  from UdeirchcPtn lwing thc absence of a rostral pro- 
jection, the spiniforldy produced lateral corners of tlie last pedigerous segmettt, 
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and the soniewhat different structurc of the posterior maxillipeds. In these 
characters, I find that a Norwegian Cah lo id ,  long ago recorded by Boeck as 
Eucheta armnta, perfectly agrees. This forni, which is still very imperfectly 
known, also occurred rather pl(:ntifully in the samples taken during the Nanseri 
Expedition, and in addition to it ,  2 well-marked ne\\- species were found, un- 
doubtedly belonging to the sniiie genus, though diffcring i n  the presence of 

a very small but distinct rostral prominence. All these 3 species will be 
described below, figures of them h i n g  given in the accoriipanying plates. 

9. Chiriditcs ariiaatus (Roeck). 
(PI. XVII). 

Euchceta armata, A. Boeck, Xye Slagter og Arter uf Sal tvandscopepoder. 
Chr. Vid. Selsk. Fork f .  1872, p. 39. 

Specific Chnracters. Body moderately slender, with thc tail almost half 
the length of the aiiterior division. Rostral projection quitc obsolete. Last 
segment of trunk with the lateral corners graduully narrowed to acute pro- 
cesses pointing slightly outwit& (:audal i-aiiii rather longer than they a re  
broad. Anterior anLennu: sliglitl! escwding iri leiigth the anterior division of 
the body, and vwy slender, 24-nrticulate. Posterior antennae with the inner 
ramus rather short ilnti thick, scarcely niorc than half as long as the outer. 
Mandihular palps with the i i l n c ~  rnnius vcry p o r l y  developed. Oral parts in 
male much reduced. 1st pair of nutotory legs with the outer ramus distinctly 
3-articulate. 1st joint carrying the usual spine outside. Inner ramus of 1st  
and 2rid pairs uniarticulate, that of 3rd and 4th pairs 3-articulate. Legs of 
last pair in  male rather feelilt., and simple, styliform. Length of adult female 
4.30 mm.. of male 3-30 mini. 

Reinurks. This forni, as ahovtl stated, was first recorded by the late 
A. Boeck as a species of the genus E;uclzcela. It was, however, like the 
other forins recorded by him, very imperfectly characterized, and no figures 
were given. For this reason, its triie relationship to other forms was not 
recognized by Dr. Giesbrecht, who places i t  arnong other doubtful species, the 
genus of which could riot be determined. There cannot, however, be a n y  
doubt. that 13oec:k’s species is coiigeiieric \vith that described by Dr. Gies- 
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brecht as Chiridius Poppei, thoUgli it is easily distinguishahle, not only by 
its much larger size, but also by several structural details. 

D e s c r i p t i o i i  o f  t h e  F e m a l e .  

The  length of the largest specimeiis in the collection is 4.30 mni., a11d 
this form accordingly gro\vs to rather iiiore than twice i11e sizct of tile 
Mediterranean species, the length of w l i i ~ ~ h  is only 1-80 nirri. 

The  general form of the body (see figs. 1 C% 2) is nioderutely slender. 

with the anterior division oblong oval i i i  form, a n d  hut slightly vaulted above 

(see fig. 2). Seen dorsally (fig. 1). the frorii appears ohtiiscly truncated; iii 

a lateral view of the tininla1 (fig. 2). however, i t  is found to he narrowly 
rounded, with 110 trace of any rostrtil pro,jectioii hvlon- (set, ills0 fig. 3). The  
cephalic and 1st pedigerous segrnents are completely codewed, and the same 

is also the case with the last P segments, so that the anterior division o d y  
exhibits 4 distinctly-defined segments, the 3 st of which is about twice the 
length of the other 3 combined. The  lateral corners of the last segment 

gradually contract to acule, spiniform processes, which point soniew-hat out- 
wards (see also fig. 4). 

T h e  t a i l  is rather sletider, being almost half as long as the anterior 
division, and is cylindrical in form. It is, as usual. divided into 4 segments, 
the 1st of which, the genital segment, is somewhat sliorter than the 2 suc- 
ceeding ones combined, and forms R rounded protuberance below. The  last, 
or anal segment (see fig. 13) is much sliorter tlian the preceding ones, and is 
somewhat obliquely trunmted at tlw end on each side. The  cautlal rami 

are  considerably longer than they are broad, are finely ciliated inside. and each 
uirry 3 strong plumose set= of about equal length. In addition to these, a 

very short, unciliated bristle is seen a t  the hase of the outermost seta, and 
another, still more delicate bristle, a t  the inner c o r m .  

T h e  eye could only be faintly traced in the alcoholic specimens. In 

fresh specinlerls it is very conspicuous arid of unusual size, with bright 
red pigment. 

The anterior antennae (see figs. 1 & 2) slightly exceed in length the 
anterior division of the body. They are very slender and attenuated, and 

composed of wejl.defined articulations, the 8th being? in this i n s h c e  also, 
9 
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c.onspicuously larger than those immediately adjacent to it. The antennae are 
clotlied anteriorly with delicate 1)rislles of soniewhat unequal length. 

The posterior antennae (fig. 5)  have the inner ramus coniparatively short, 
scarcelv exceeding half the length of the outer, which is distinctly 7-articulate. 

The mandibles (fig. 6) are rather strong, with the masticatory part 
greatly expanded, and the cutting teeth well developed. The palp is of 

moderate size, and highly cliaracterised by the poor development of the inner 
ramus, which is extremely small, and has the terminal setae unusually short 

in proportion to those of the outer ramus. 
The niaxillae (fig. i), on the whole, resemble in structure those in the 

genus Lindeuchcata. 
The anterior maxillipeds (fig. 8) are likewise constructed upon the .same 

type (IS in that genus; but all the s c t z  springing from the digitiform lobes 
are of equal structure, none of them assuming a spiniforni character. 

The posterior niaxillipeds (fig. 9) are rather slender and doubly geniculate, 

the 2 basal joints forming with each other a more or less pronounced elbow- 
shaped flesure, whereas the terminal part is bent in the opposite direction, 

or reflexttct. The latter is about half the length of the 2nd basal joint, 5-artic- 
ulate, and densely clothed with slender setae. 

Tlie rialatory legs (figs. 10-12) are 1)uilt upon the same type as in the 
Calanoids descritwd i n  t l r c  preceding pages. They are, however, less power- 

ful than in Zhdeztchcetcc, with the outer ramus less dilated. In the 1st pair 
(fig. 10) this ranius is distinctly 3-articulate, tlie 1st joint being well defined, 
and provided outside with the usual spine. The inner ramus, both in this 

and the 2nd pair (fig. 111, is urriartieulnte, thorrgh i n  the latter pair there is a 
very slight indication of the separation of a short proximal joint. In the 2 
posterior 1iair.a (fig. 12) this ramus is, as usual, 3-articulate; but the boun- 
dary lietweeri the 2 proximal joints is far from beiiig distinct. The last pair 
of legs, as i n  L;'nclezcchcefcr, are wholly absent. 

The ndtdt male is rather smaller tliaii the female, scarcely exceeding 
a lengtli of 3 inni., and is easily recognizable by the much more slender tail, 
and the dense clothing of sensory filaments 011 the anterior antennse. 

The oral parts arc much reduced, excepting the mandibular palps and 
[lie posterior niaxillipeds, the former (fig. 4) having the inner ramus less 
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rudimentary than in the female, the latter scarcely exhibiting m y  perceptible 
difference either in size or structure. 

The last pair of legs (fig. 15) are much feeblcr and simpler i n  structure 
than in the male of Undeuchceta, each leg forming a simple styliforiii stem, 
composed of 5 not very distinctly defined joints, the first 2 of whidi represent 

the basal part, the 3 distal ones the outer rantus. The rigfit leg is rat1ier:lortger 
than the left, which is strongly incurved. 

Occurrence. This form occurred i n  no less than 14 of the samples, and 
in some of them rather abundantly. It may be worthy of not(. that it was 
also present in  the sample which is stated to have been taken froni the very 
surface of the sea, by skiniming the water in a temporary creek in the ice. 

Distribution. Coast of Norway, occurring in great abundance at depths 
beyond 150 fathoms, especially in the deep fjords. 

IO. Chiridius tenuispinus, n. sp. 

(PI. XVIII). 

Specific Characters. 0. Body comparatively less slender than in the 
preceding species, with the tail shorter, scarcely exceeding 1,'s of the length of 
the anterior division. Front produced below to a distinct, though very sinall 

acute point. Last segment of trunk with the lateral corners produced to very 
slender, posteriorly-pointin6 spines, sharply marked off from the segment. 

Anterior antennae ahout as in the preceding species. Posterior antenne, 
however, differing in the far greater length and comparative naiTowness of the 
inner ramus. Mandibular palps fully as long as the body of the mandible. inner 

ramus less rudinientary than in C. armatics, outer ramiis very largely devel- 

oped. Posterior 

maxillipeds comparatively more slender than in C. arwcatus. 1st pair of 
natatory legs with the first 2 joints of the outer ramus coalesced. Inner 

ramus of 2nd pair distinctly biarticulate. Length of adult female about 

4 mm. 

Anterior maxillipeds with 2 of the outer s e h  spiniform. 

Remarks. This new species is easily distinguishahle from the prc.c*eding 

one by the somewhat more robust form of the body, and especially by the 
very slender spiniform processes issuing from the lateral corners of the last 
segment of the trunk. In the other structural details also, some minor differ- 

ences are found to exist, as will be seen by comparing the detail-figures here 
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given with those of C. armatus. Any more detailed description is not, I 
think, needed. 

Occurrence. This form was found in 6 of the samples, 5 of them belonging 
to the eastern part of the basin traversed, the 6th lying about in the middle, 
near the &ith degree of latitude. The last sample was taken from the very 
surIace of the sea, whereas the others were from some considerable depth 
below the ice. Only female slieciniens were found. 

11. Chiridizcs brewkpin14s, n. sp. 
(PI. XIX). 

Specific Clmmctel-s. 9. Body comparatively robust, with the anterior 
division niorc than 3 times as long as the posterior, and rather massive, 
oblong oval iii form. Front produced below to a distinct, though not very 
large, acute rostral projection. Spiniforin processes of last segment of trunk 
very small and somewhat inciirved. Caudal rami about as in C. lenuispinus. 
Antenna: and oral parts likewise resembling in structure those organs in the 
latter species. 1st pair of natatory legs with the outer ramus distinctly 
3-articulate, 1st joint, however, without any spine outside; the 3 succeeding 
pairs normal. Length of adult female reaching 4-80 mm. 

This is ti rather large aitd rohust species, somewhat resem- 
1)ling i i i  its outward appearance the above-described species of the genus 
UndPuckrPta. It is, however, a true Chiridiats, agreeing in all more essential 
c1iarnc:tei.s; with thc other species of this genus, though easily distinguishable 
from tiny of them, twth by its large size and its robust form of hody, and espe- 
cially by the very short spiniforin processes of the last pedigerous segment. 

Of this species also, I do not t,tiirik it necessary to give any more detailed 

This species, like the preceding one, occurred in 6 of the 
sarnples, hut not the same as that form, as 5 of Ihem belonged to the 
westerii part of the basin trttversed. In one of the samples, taken between 
March 26th and April 4th, 1895, in about the Mth degree of latitude, it 
occurred rather plentifully ; but no male specimens were found. 

Remarlcs. 

description. 
Occitrreiice. 
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Fam. PSEUDOCALANIDIE.* 

Gen. Pseudocalanus, Boeck. 

Syn: Clnusia, Boeck (not Claparede). 
,, Llccullus, Giesbrecht. 

Rentarb. This genus was established CIS early as i n  the year 1864 by 
Boeck; but the name a t  that time proposed, Clausia, having been already 
appropriated, it was subsequently changed by him to Pseudocalanus. Dr. 
Giesbrecht did not at first recognize Boeck’s genus, that named 1)y him Lu- 
cdlus being the very same. As yet, only a single species of this genus is 
known: for the species recorded by Boecli as Pseirdocalnuus armatzcs is 
generically distinct, and even belongs to H different family, Xlidiidoe. In the 
samples taken during the ‘Fmm’ Expedition, I ha\e  found 3 species referable 
to this genus. One of them is the type species originally recorded by Boeck. 

12. Pseudocalanzis elmgatus, Boeck. 

Syn: LuculZus muyes, Giesbrecht 

This well-known form occurred not infrequently in some samples taken 
hetween the 12th and 24th Octoher, 1893, north of the New Siberian Islands. 
I t  was also found occasionally in a sample taken farther north. 

Distribution. 
Kiel Bay, the Baltic. 

Coast of Norway, British Isles, west coast of France, 

13. Pseudocalanus major, n. sp. 
(Pl. XX). 

Specific Characters. Very like the type species as to external appearance, 
but almost twice as large. Anterior division of body regularly oblorlg oval 
in form, scarcely broader in front thaii behind, and only composed of 4 seg- 
ments, the last one with the lateral parts rounded off behind. Tail nearly 

half as long as the anterior division, genital segment about the length of the 
2 succeeding ones combined, and rather protuberant below in its anterior part, 

* The corresponding subfamily is termed by Dr. Giesbrecht Clausucalanim from the 
genus Clausoealanus; but as Pseudocalanccs is nf much enrlier date, the name of 
the family should, according to the rule in zoology, rather be derived from that 
genua. 
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anal segment shorter than the preceding one. Caudal rami comparatively 
narrow, about 3 times as long as  they are broad, and separated by a rather 
broad interval, though scarcely at all divergent, tip obtusely truncated, with 

tl slight angular projection outside the caudal setae; the latter 4 in number, 
and of moderate length. Anterior antennae in female, when reflexed, reaching 

somewhat beyond the riiiddle of the tail, and composed of 23 articulations, 
the 1st and 7th much larger than the others. Posterior antennse and oral 
parts about as in tlie t p r  hperies. Natatory legs likewise of a very similar 
structure, though comparatively somewhat more slender. Last pair of legs in 

niale extrenitly slender. right leg with the terminal styliform part occupying 
more than half its Icngth. Length of adult female 2.41) mm., of male 
1-80 mm. 

This form so very closely resembles the type species, that 
I should haw been much inclined to repnrd it only as a large variety, if both 
forms were not found together in the very same samples, without exhibiting 
any transitions. On a closer examination, indeed, some few minor differences 

may be also proved to exist in the structural details. 

Rewaurks. 

D e s  ( - r i p  t ion n f t h e  f ema le .  

The avernge lcnpth of adult specimens is 2.40 mm, whereas in the type 

The general form of the h d y  (see figs. 1 and 2) is rather slender and 
dongated, though perhaps somo\vhat kss so thiin in the type species. The 

anterior division is but slightly vaultcd nbovc (see fig. 2), and, seen dorsally 

(fig. 1). oxhibits a rather regulw ohlong oval form, with the greatest width 
about in the middle, and gmtluallv nnrro\wd Iioth in front and behind. The 
anterior extrtmity appears narrowly r*oundcd, the posterior somewhat broader 

and slightly emnrginated in the niitldle. The ccphalic segment is completely 

c*oalcsct:d with the 1st pedigcrous onc, and t.he s8me is also the case with 
the last 2 segments, the whole division twing accordingly composed of only 
4 distinctly-defined segments, the 1st of which is nearly twice as large as 
the other 3 comhirrcd. The lateral parts of the last segment are rounded off, 
and the front carries below, us in the type species, 2 very delicate tentacular 
filaments. 

species it scarcely exceeds 1.40 mm. 
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The  tail almost attains half the length of tlie anterior division, arid is 
divided into 4 well-defined segments. The Ist ,  or genital segment, as usual, 
is much the largest, though scarcely attaining the leiigtli of the 2 succeeding 

ones combined. It is sliglitly dilated in  front of tlie middle, slid fornls belo\\. 

at its anterior extremity a rather conspicuous rounded protuberance. The  
last, or anal segment is scarcely more than lialf as large as the preceding 

one, and is almost transversely truiicatcd at the end. The caudal rami (see fig. 
12) are narrower and more elorigated than in  the type species, being about 
3 times as long as they are broad. They are scarcely at all divergent, though 
separated hy a rather broad interspace, and they have the tip obtusely trun- 

cated, with a small projecting corner outside tlic caudal s e k .  The latter, on 
each ramus, are 4 in number, all apical and of moderulc lengtll, the innermost 

but one being, as usual, the longest. 
T h e  anterior anteniiae (fig. 3) are mthw slender, illid, when reflexed, extend 

about to the middle ol the tail. Tlwy nrc each composed of o i i l !  23 articu- 
lations, the rather elongated 7th arliculntion opprciitly rcprcsent.ing 3 uiiited 
joints. T h e  antennee carry in front comparatively short arid delicate bristles. 

The  posterior antenna: (fig. 4) have the outer ramus considerably longer 

The  mandihles (fig. 5) are moderately strong, witti the masticatory part 
rather expanded, and the cutting teeth \vel1 developed, though rather short. 

The  palp is fully as long as the tiody of the mandible, and has the basal 

part obliquely produced D t the inner corner, so that thc inner ramus projects 
considerably beyond the outer. 

The  maxillse (fig. 6) are  of quite normal structure, resembling those in 
the type species. 

T h e  alltcrior ninxillipeds (fig. 7 )  have t.he 5 digitiform lobes less densely 

crowded together than in the Calarioids dcscrihed in the preceditig pages, and 
the s e h  issuing froni them are  rather strong and coarsely ciliated, none of 
them, however, assuming a s~iiniforrn character. The apical setae issuing 

from the 3 very small distal joints, are  well developed, resembling those of 
the digitiforni lobes. 

T h e  posterior maxillipeds (fig. 8) are moderately shnder, ahout twice 8s 

long as the anterior, and have the 2 hsid joints of about e(@ len@h. The 

terminal part is a little shorter and not reflexed. 

than the inlier, arid G-articulatc, all tlie joints being setiferous. 
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The natatory legs (figs. 9-11) considerably increase in length posteriorly, 
the 4th pair being nearly twice as long as the 1st. In structure they agree, 
on the whole, with those i n  the preceding Calanoids, the inner ramus being 
much smaller than the outer, uniarticulate on the 1st pair, biarticulate on the 
2nd, and 3-articulate on the 2 posterior pairs. Both rami are comparatively 
more slender than in the type species, but are other\vise of exactly the same 
structure. 

The adult wtak, of which only u solitary specimen was fourid, closely 
resembles the male of P. elongatus, but is considerably larger, measuring in 
length 1.80 mm. It is easily rccognizahle from the female, both in its external 
appearance and in the structure of the scverai appendages, which, on the 
whole, closely agrees with that in the type species. 

The last pair of legs are, as in the type species, wholly absent. 

The last pair of legs (fig. 13) are very slender, ench leg iorming a simple 
stem, which, however, is rather different on the two sides. The left leg is 
a little longer than the right, nnd is composed of 5 distinctly-defined joints, 
the first 2 of which rnay represent the hasal part, the other 3 the terminal 
part or more properly the outer ramus. The joints of this latter part rapidly 

diminish in size, the 1st heing ahout the length of the 2nd basal joint, whereas 
the last is extremely small t l n t l  hook-shaped. The right leg. contrary to what 
is the case i n  the left, has the 1st basat joint corisiderably larger than the 
2nd, and much more dilated at the hnse. The terminal part forms a slender 

styliform piece, occupyi~ig considerati11 more than half the length of the leg, 
and exserted to a very acute point. I11 tho type species this piece is divided 

illto 2 well-defined joints, which, flowever, in the present form are scarcely 

distinguishable at all. 
Occurrence. This form was found rather abundantly in the samples 

taken between the the 12th and Ntli  October, 1893, north of the New Siberian 

Islands. As stated above, it occurred here together with the type species, 

from which it was at o11ce tlistinguished by its much larger size. I t  was 
also found occasionally in 2 other samples taken on the 11th and 19th April, 
1894, in about the 80th degree of latitude. 
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14. Pseudocalanus pygma?us, 11. sp. 

(PI. XXI). 

Specific Characters. 9. Body much shorter nrid thicker than in the 2 
preceding species, with the anterior division rather more tumid, and soniewhat 
broader in front than behind, consisting of only 4 distinctly defined segments. 

Front, as in the type species, with P delicate filaments below. Last segment 
of trunk with the lateral corners rounded off. 
as long as the anterior division, genital segment short and broad, anal seg- 

ment scarcely snialler than the preceding oii(+. Caudal rami comparatively 
short, each with 4 apical set=. Anterior ariteiiiite fully as long as the body, 
and 23-articulate. Posterior maxillipeds coniparativcly longer thaii in the 2 
preceding species, with the terminal par1 more produced and generally 

reflexed, Natatory legs w r y  slt.iitler, with the apical spine of the outer 
ramus exceedingly loiig and ~ i c ~ r r o w .  

Reniarks. In its esternul appearance and very sninll sizc, this forin 

so strongly recalls P a r m a l a n u s  pawus Claus. that at  first I helieved it to 
be that species. A closer examination, however, showed it to be in reality 
very different, and much morc nearly rclatt:tl to Pseudocnlanzis elongatus. 
Indeed, in all essential structriral details, it agrees with this latter form, and 

ought therefore, in m y  opinion, to be referred to the s n i i i ~  genus, in spite of 

its very different external appearam!. 

Tail scarcely more than 

Length of adult feninle 0.86 nim. 

D e s c r i p t i o n  o f  t h e  F e m a l e .  

The length of the largest sl)ecinicii:, found is only 0.8G nim, and this 

form is accordingly one of the smallest Calanoids kno\vn. being even some- 
what inferior in size to Paracalanl ts  p r w s  Claira. 

The general form of the body (see figs. 1 & 2) very much resembles 

that in the above-named species, the anterior division being rather tumid, 
and having its greatest width in front of the middle. The cephalic segment 

is wholly coalesced with the 1st pedigiwus o w ,  both forIiiing together a very 
large segment occupying more than 2, s of the whole division. Behind it, only 

3 other segments appenr helonging to the trunk, the last 2 segments being 
likewise united into one. The lateral corners of this segment, as in the 2 

IO 
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precedirig species, are rounded off. 
usual small tentacular filaments. 

The front carries below (see fig. 3) the 

The tail (fig. 5)  is comparatively much shorter than i n  the 2 preceding 
species, scarcely exceeding l/n of the length of the anterior division. It is 
diyided into 4 well-defined segments, the 1st of wliicli, tlie gciiikl segment, 
is considerably dilated i n  the middle, and about the lciigth of the 2 suc- 

ceeding segments coinbiiied. 1 ho last, or aria1 segmeut is fully as large as 
the preceding segment, and almost traiisversjcly truncated at. the end. The 
caudal rami are comparatively short, Leiiig scar*wly twice NS long a s  they 
art: broad, and each carry at tlw tip 4 ~~luiiinsc~ st+x of moderate length. 

Moreover, a very siiiall twistlt: is sw~i  issuing frorii tliv inner corner of 

each ramus. 
The anterior antennn: (fig. 5) arc rather sletitler and elongated, exten- 

111 striicture, they exactly 

r ?  

ding, wlien reflexed, to thc end of the cnudal rami. 
agree with those in the preceding speciicts. 

'l'he posterior anteniiee (fig. G )  likewise rcsr.mble those iri P. mujw, 

(lxcept that the 21id joint of the outer ranius has only a single seta at the 

end, whereas in the 2 other species this joint curries 4 setae. 
The mandibles (fig. i), iriaxillat: (fig. 8), and anterior maxillipeds (fig. 9) 

do not exhibit any essential differelice from those appendages in the other 

2 species. 
The posterior niaxillipeds (fig. lo), on the other hand, are rather more 

produced, and have the terminal part conipaiatively longer, and more gener- 

ally reflexed. 
The natatory legs (figs. 11-13), 011 the wholc, agree in structure with 

those i n  the 2 preceding species, though some minor differences may be found 
to exist. Tiiris i n  the 1st pair (fig. I I ) ,  tlie 1st joint of the outer ramiis is 
without thc: usual spine outside, and thc iiiiiei. ranius has only 4, instead of 
5 natatory seta?. In the 3 other pairs (figs. 12-14) the apical spine of the 
outer ranius is exceedingly long aid slender, h i n g  niuch longer than the 
terminal joint, ant1 in the 4th pair (fig. 13) almost as long as the whole 

ruinus. As iir thc other species of this geiius, no trace of any 5th pair is 
present i n  the female. 
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Occztwence. This small Calanoid occurred i i i  corisiderahlc nunihcls in 
the samples taken iiorth of the flew Siberian Islands, in October, 1893; 110 

male specimen, however, was found. 

Gen. Spinocalanus, Giesbrecht. 

Remwks. This genus was estaldished by Dr. Giesbrecht, to include a 
small Calanoid fouiid in  the tropical pnrt of the Pacific Ocean, a t  a very 
considerable depth (1OOO--4ooo metres), for which reason the species was 
named S. a.byssaZ& As the specimens were in a somewhat imperfect state 
of preservation, only some few detail-figures were given, to show the more 
important anatomical characters. On comparing these figures with those of 
a small Calanoid from the Nnnsen Kxpcdition, I find so close a resemblance, 
that I am induced to refer this form to the same genus. The characteristic 
structure of the maxillipeds in particular. is thc very same in the two forms; 
and the dense clothing of spinules on the natatory legs also, from which the 
generic name has heen derived. is found to be very distinct at least on the 
inner ramus. The total ahsenct! of any rostral prominence or frontal appen- 
dages is likewise a character common to both forms. 

15. Spinocalanus longicmis, n. sp. 
(Pl. XXII). 

Specific Characters. Body in 110th sexes coniparativelg short and thick, 
though rather different as regards the relative Iciigtli of the 2 chief divisio~is. 
Cephalic segment not distinctlv defined from the 1st pedigeroris one, and 
somewhat applanated anteriorly, front qriite simple. without the slightest trace 
of rostral prominence or tentacular filaments. Last 2 segments of trunk 
coalesced, lateral corners rounded off. 
of the length of the oliterior division, in male considerably more slender and 
elongated. Caudal rami comparatively short, each with 4 apical setse. Ante- 
rior antenna: consi(lerably exceeding in length the whole body. in female 23- 
articulate, 7th articulation, especially in the male, very much elongated. POS- 
terior maxillipeds very slender, with the terminal part almost twice as long 
as the 2nd basal joint, and clothed with very long and coarsely ciliated setae. 
Natatory legs slender, inner ~ B I I I U S  in the 3 posterior pairs armed behind 

Tail in female not even attaining 
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with several rows of spinules. Last pair of legs wanting in female, rather 
small in the male, left leg 5-articulate, right 3-articulate, and scarcely more than 
half as long as the left. Length of adult female 1.12 mm., of male 1.08 mm. 

Remarks. This is likewisc a very small Calanoid, though somewhat 
larger than the above-described Pseudocalanus pjgmwus, from which it is 
a t  once distinguished by the exceedingly long anterior an tenne  and the flat- 
tened, quite unarmed front. 

D e s c r i p t i o n  o f  t h e  F e m a l e .  

The length of the body in fully adult specimens does not seem to exceed 
1.12 mm., and this form is accordingly of about the same size as the type 
species, the length of which is indicated by Dr. Gieshrecht to vary from 
190 mm. to 1.25 mm. 

The general form of the hody (sec figs. 1 &- 2) is comparatively short 
and compact, with the anterior division more than 3 times as long as the 
posterior, and moderately vaulted above (see fig. 2). Seen dorsally (fig. I), 
this division exhibits a rathcr regulm oblong oval form, with the greatest 
width behind the middle, the anterior extremity hcing obtusely rounded, the 
posterior scarcely hoader, and hut  slightly emarginated in the middle. The 
cephalic segment is coalesced with the 1st pedigerous one, no distinct boun- 
dary being observable betweeri thrni (in the type species, such a boundary is 
said to he prcsent). Its frontal part is somewhat flattened, appearing, in a 
lateral view of the animal (fig. 2), narrowly rounded and without any trace 
either of a rostraf prominence, or of tentacular filaments (see also fig. 3). 
The lateral corners of the last segment, which more properly represents 2 
united segments. are not at all produced behiiid, hut evenly rounded off. 

The tail is very short, and, as usual, composed of 4 segments, the 1st 
of which, the genital segment, is somewhat dilated in front of the middle, 
and exhibits bclow a rather conspicuous rounded protuberance. The last, or 

anal segment. (set. fig. 121, is of about the same size a s  the preceding one, and 
is slightly insinuated behind between the insertions of the caudal rami. The 
latter are very short, scarcely longer than they are broad, and, as in P d o -  
dunus,  ctlrry each 4 plumose set= and n small bristle a t  the inner corner. 

The anterior antennee (see figs. 1 &- 2) are very strongly developed, 
and much longer than the whole body? projecting, when reflexed, about 
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a 5th of their length beyond the caudal rami. They are composed, as  in 
the 2 above-described species of Pseudocalanus, of 23 articulations, the 7th 
of which is rather elongated. 

The posterior antenna? (fig. 4) have the outer ramus longer than the 
inner, both being of exactly same structure as in PseurEocalanus. 

The anterior lip (see fig. 3) is rather prominent, and densely hairy 
at the end. 

The mandibles (fig. 5) resemble those in Pseudocalanus, but have the 
basal part of the palp less produced a t  the inner corner, for which reason 
the inner ramus does not project beyond t!ie oiiter. 

The niaxillu: \fig. 6) do riot exhibit any peciiliaritv in their structure. 
The anterior maxillipeds (sre fig. 7) are well developed, and, on the whole, 

built upon the same type as in Pseudocalaniis, with the digitiform lobes 
well separated, and clothed with c-oarselv ciliated setz, tlir apical s e h  being 
likewise rather strong, though somewhat shorter. 

The posterior maxillipeds (ibid.) are more than 3 times RS long as the 
anterior, and have the terminal part unusually prolonged, being almost twice the 
length of the 2nd hasal joint. Of the 5 articulations composing this part, the 
2nd is much the largest, equalling in length the 2 succeeding ones combined. 
The setae of this part are all coarsely ciliated. and some of the outer ones 
are of very considerable length. The perfect agreement in stnicture of these 
limbs with those in the type species is very obvious on comparing the figure 
here given with that reproduced in Dr. Giesbrecht’s great work. 

The natatory legs (figs. 8-11) are very slender, and in structure resemble 
those in the genus Pseudocalanus, except that the inner ramus of the 3 
posterior pairs is clothed on the posterior face with oblique rows of small 
spinules. In the type species the outer ramus also has similar spinules. Of 
the last (5th) pair of legs, no trace is to be detected. 

Ttce adult male (fig. 13), of which only 2 or 3 specimens were found, 
looks rather different from the female, and strongly recalls the male of 

PseudocaZanzcs. It is somewhat smaller than the female, scarcely exceding 
1 mm. in length, and has the anterior division of the body comparatively 
broader and more ovoid in form, with the anterior extremity triangularly 
produced and slightly keeled dorsally. The muscles moving the antennae and 
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mandibular palps are very conspicuous, and much stronger than in the female, 
originating close together along the iiiedian line. 

The  tail is much more slender and elongated, almost half as long as the 
anterior division, and is divided into 5 well-defined segments, the 1st of which 

is very small, the 2nd much the largest. T h e  caudal rami are  mobile and 
more or less widely divergent. 

The  anterior antenna: (see fig. 13) are  considerahly dilated in their prox- 
imal part, which is clothed i l l  front with large sensory appendages in addition 

to the bristles. They art’ only coniposcd of 22 articulations, of which the 1st  
and 7th a re  particularly large, the latter ewn equallirig in length the 6 suc- 
ceeding joints combined, and apparently representing 4 united articulations. 

The  posterior antenilre a re  more strongly developed than in the female, 
and this is also the case with the mandibular palps, whereas the oral parts 

otherwise appear much reduced. 
The  Inst pair of legs (fig. 14) are  comparatively small and simple i n  

structure, being built upon the same type as in Pseudocalanus. The  2 legs 

each form simple stems, but are  very unequal in size. the right leg being 
scarcely more than half as loiig as the left, and only composed of 3 joints, 
the last of which is larnelliforni, not, us in PsedocaZanu.s, styliform. T h e  
left leg, as in that genus, is coniposed of 5 well-defined joints, the last of 
which is very small, and hook-shaped. 

Occurrence. This form occurred not infrequently in a sample taken 

February-March, 1894, in ahout the 80th degree of latitude, and was also 
found oct*asionally in nnotlier sariiplc taken on the 22nd May of the Same 

year, somewhat farther north and west. 

16. Drepnnop  Bungei, G .  0. Sars. 

This form. recently descrihed by the present author from specimens taken 

by Dr. Runge i n  the mouth of the .Jam River, was found, though rather 
sparingly. in the sanie 2 samples in which Spinocalnnua longicorn& 
occurred. 
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Tribe: HETERARTHRANDRIA. 

Fam. H E T E R O C ~ I D I E .  

Geii. Heterochmta, Claus. 

&marks. Of this gt:niIs, e,slahlishecl i n  thc year I8(;3 I)y Prof. Claus, 
6 species are recortled in  Dr. Giesbrecht’s work, 2 fnm tile Bay of Kaples, 
the other 4 from the tropical parts of the oceans. One of tlle latter, 
H. abyssnZis, is identified with the form inecorded by Prof. Brad\- frorn the 

Challenger Expedition as  H. syinifrows, Claus. A 7111 speci(:s of this genus 
was long ago recorded by Boerk from the Norwrginrl coast, Ilntler the 
iiame of H. nwvegica; but ;IS this spec.ic.i was \‘cry iiiiperfectl!. characterisetl, 
i t s  true relation to the other species wul t l  1101 of (*oiirsc be niade out h y  nr .  

Giesbrecht, who only mentions it as nil untft~lerriiinu1)le forni. Hoeck’s 
species, which I have olso o l ~ ~ v e t l  myself off the Xorwegian runst, is one 

of the most characteristic Calarioids of the h h r  Hasill. mid together ivi t l i  it, 
I have forind Hiiotlier, very c l i s t i i ld ,  new spvcics;. Hot11 t h t w  species will be 
described below. 

17. Helevocltwta t&ovivgicu, l3oec.k. 
(PI. XXIII). 

Heterockazta nmriegicn, A. Boeck, Nye Skegter og -4rter af Saltvantlscope- 
poder. Chr. Vid. Selsk. Forti. f. 1572, p. 40. 

Syn : Heterocheta spittifrotis. Moebius (not Cluus). 

Specific Characters. Body rather slender, especially i l l  the male, with 

the anterior divisioil r~~gularly oblong o ~ l  i n  form, and soiiicwhal depressed 
i n  its anterior part, front surnioiiii trrl bx a coiiipressetl wid aiigularly deflexed 
rostrum, carrying on the tip 2 long straight styliform apperidages ; lateral 
corners of lost pedigeroils segnieiit rounded off. Tail nearly half the length 

of the anterior division, genital segnienl in f m a l e  very large, with a saddle- 
like depression dorsall?, aiid considerably protuberant below : left caudal 

ramiih much larger ttiati the right, R I ~  about equdliiig ill length the last 2 
segme~lts combined ; the prolonged s e h  of this ranius exceeding the length 
of the whole body. Anterior anteiine in  female very slender and attenuated, 

somewhat longer than the hotly, and abruptly curved near the base; those in 
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male comparatively shorter, left antenna distinctly geniculate, but with the 
part preceding the geniculation only slightly dilated. Posterior antennee, 
mandibles, maxillee, and anterior maxillipeds about as in H. spinifrm. 
Posterior maxillipeds very narrow, with the 1st basal joint much shorter than 
the 2nd, and carrying, about in the middle of the anterior edge, an exceedingly 
long and slender, flexuous spine, exceeding half the length of the maxilliped. 
Last pair of legs in female with the incurved spine of the 2nd joint of the 
outer ramus cultriform, and shorter than the terminal joint; those in male 
with the 2nd basal joint of right leg produced inside to a falciform, ciliated 
Process, terminal joint of outer ramus ill the right leg oblong lamellar, in the 
left leg rounded, with a slender apical claw and 2 short lateral spines. 
Length of adult female 456 mm., of male 4.20 nim. 

This species is certainly very closely allied tu H. syinifrons 

of Claus, but cannot, in my opinion, be regarded as identical with this species, 
since it seems to differ iiot only in its much larger size, but also in some of 
the structural details. The form recorded by Prof. Moebius from the North Sea 
as H. spinifrm, Claus, is unquestionably Boeck’s species. 

&marks. 

D e s c r i p t i o n  of the  F e m a l e .  

The average length of adult Specimens is from 450 to 4-60 mm., and 
there is no difference in this respect between polar and Norwegian specimens. 
On the other hand, the length of H. spinifrons is indicated by Dr. Giesbrecht 
to be only from 3-00 to 3.15 mm., and that of the other species to be far less. 
The northern species accordingingly grows to a much larger size than does 
any of the other known species. 

The general form of the body (figs. 1 & 2) is rather slender, with the 
anterior division about twice the length of the posterior. Seen dorsally (fig. I), 
the former division exhibits a rather regular oblong oval form, with the 
greatest width in the middle, and about equalling 2/6 of the length. The 
anterior extremity appears obtusely rounded, the posterior somewhat broader, 
and slightly marginated in the middle. On a closer inspection, the anterior 
extremity is found to be surmounted in the middle by a sharply defined 
knob-shaped prominence, which in a lateral view of the animal (figs. 2 & 3) 
appears abruptly bent dowiiwards, forming an angular rostrum. To the tip 
of this rostrum, 2 very lorig a id  delicate, perfectly straight filaments are 
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appended (see fig. 3). The cephalic segment is well defined from the 1st 
pedigerous one, and is somewhat applanated in its anterior part, exhibiting 
about in the middle of the dorsd face a well-niarked eerviml depressioll (sec 

fig. 2). The last pedigerous scgiiieiit is imperfectly defined from the preceding 

one, though not fully coalesced with it. Its lateral corners are rounded off. 
The tail is composed of 4 well-defined segnieiits, the 1st of k&c]l, tht. 

genital segment, is very large, attaining the length of the 2 sucu>eding ones 

combined. It exhibits dorsally, ljeyond the middle, a saddle-like depression, 

and is greatly protuberant below. In the specimen exaniined, a siiigle large 
spermatophore was attached to the hind part of the segment helow (see figs. 

1 & 2). The 3 succeeding segnierrts rapidly diminish ill size, the fast, or 
anal segrueiit, being rather small arid iiiiperfectly defined frorii the caudal 

rami. The latter arc rather produced arid narrowed distally. pointing straight 
backwards. They are conspicuously asyinmetrical. thc left ranius heiirg much 

larger than the right, arid less distinctly defined from the anal segment. Each 
ranius carries 5 plurnose set*, 3 of which issiic from the tip. the other 2 
from separate ledges of the outer edge. The Iiiiddle apical seta of the left 
ramus is enormously prolonged, considerably exceeding i i i  length the whole 
body, its outer part being unciliatetl mid hair-like. As in  most other Caln- 

iioids, moreover, a sniull bristle is nppended to the innt!r cor1it.r of each rainus. 

The eye is wholly absent, as proved I)? the exRniiiintion of fresh Nor- 
wegian specimens. 

The anterior antennae (sec figs. 1 & 2) are cstrcmttly slender, a~i,d sonie- 
what longer than the body, exteiiding. wheii reflexed, a little beyoild the end 
of the caudal rami. In all the specimens, they exhihit in their basal part an 

abrupt curvature, whereas the outer, estremely sleiider part is quite straight. 
Tiley are composed of the full nuniber of articulations (%), of which the 1st 
is by far the largest, and is somewhat compressed. Along the anterior edge 
they are clothed with slender, somewhat unequal bristles, which, especially iri 

the proximal part, are densely crowded together. 

The posterior antennir?, niandihles, maxillae, and anterior maxillipeds 
closely agree io their structure with those appendages in the type species, 
for which reason I have not coilsidered it necessary to give figures Of tllenl. 

In the next species, these limbs will be described in detail, and the differences 

from those i i i  the present species pointed out. 
11 
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The posterior maxillipeds (fig. 4) are rather slender, though scarcely longer 
than the very strongly built anterior maxillipeds. The 1st basal joint is com- 
paratively short tind soniewhat lamellar, carrying a t  the end anteriorly a short 
spine accompanied by a snitill bristle. From about the middle of the anterior 

edge another much larger spine, or more properly seta, of a peculiar, compact 
consistency originates. This seta, which is unciliated arid somewhat flexuous, 
is coniparatively loiiger than in the type species, aiid gradually tapers to a 

fine point. The 2nd hasal joint is very slender, and carries anteriorly 5 setae, 

the outer 2 issuing from a pilrticiilnr lobc at the junction with the terminal 
part. The latter is shorter than the 2nd hasnl joint, and is composed of 5 
articulations rapidly diniinisliiog in size, and carrying comparatively short 

bristles. 
The l c p ,  as i n  the other species of this genus, are all natatory, with 

]loth rami distinctly 3-articulate. In structure they agree, 011 the whole, with 

those in H .  spinifrow, the terminal joint of the outer ranius in the 2 n d  3rd 
and 4th lbairs heing distingui41ed by its large size and foliaceous character. 

The 5th pair of legs (fig. 5)  are considerably smaller than the next 
preceding ones, and art. distinguished by the strong spine issuing from inside 
the 2nd joint of thr outer ramus. In  the present species this spine is shorter 
than tlie terminal joint, is somewhat cultriforin. arid stands out from the joint 

at nearly EL right angle. 
The adz& imk (fig. 6) is a little snialler than the female, scarcely 

exceeding a length of 4.20 nim. It is easily recognized by its more slender 

form. the different structure of the tai l .  and the geniculate left anterior 
antenna. The forni of the anterior division of the body is about the same 

as i n  the female, except that the last segrnent is more distinctly defined from 
the preceding one. The tail is very narrow, cvlindric, and composed of 5 
\vell-tlcfiiied segments, ~ioiie of \vhich i:, protuberant below. The caudal rami 

with their sc te  are exactly as in the femnle. 

The left anterior antenna (see fig. 6) is somewhat shorter than the right, 
and has a very distinct genicrilation a t  about the distal 3rd part of its length. 

The articulations ~ ~ ~ ~ e d i i i g  this gonicdation are. however, but very slightly 

dilated, and the movable terniirral part in quite simple, consisting of 5 slender 
articulations. 
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The  posterior antennae and oral parts are of exactly the same structure 

Of the legs, too, only the last pair (fig. 7) differ in structure from those 

in the female. In I d h  legs the outer ramus is trnnsformed. a~itl in the right 
leg the basal part is also pecoliarly modified. its 2nd joint sending out, inside, 
a falciformly curved process, finely ciliated along tlw iiiner edge, arid terniinnting 

in a blunt point. The  outer ramus of the right leg is soniewliat larger than 
that of the left, and otherwise also rather unlike it. Its 1st joint is conicrtIIy 

produced at the end outside, where it carries a sliorl spine, The  2nd joint 
has  no spine, but forms, inside near the base. a rouiided protuberance. The 
last joint is full;). as long as the other 2 conil)ined. and is spoon-shaped, car- 

rying 2 small lateral spines, and inside the tip n short bristle. The outer 
ramus of the left leg is generally greatly iiicurved, and its 2 first joints 

have each a well-marked spine at  the end outside. The last joint is rounded 
lamellar, with 2 rattier strong lateral spines, arid terminatiiig i n  n slender 
claw. The inner 
ramus is essentially of the same appearaiice in  the two legs, being 3-articulate, 

with the 1st joint verv small and less perfectly defined. Each ramus carries 
7 natatory setae, one of which issucts froni the 2nd joint, the other 6 froin 
the last. 

as in the female. 

None of these rumi has any trnce of natatory set@ inside. 

Occurrence. This characteristic Calanoid occurred in the greater number 
of the samples (13), and was found as frequently i i i  the eastern a s  in  the 
western part of the h s i n  traversed. It also occurred in the above-mentioned 

saniple, which was taken from the very surface of the sen. 
Distm’bution. Coast of Norway (orily io depths helow 100 fathoms); 

the North Sea. 

18. Heterochceta compacta, 11. sp. 

(PI. XXIV, XXV). 

Specific Characters. Q. Body short and compact. with the anterior 
division considerably tumefied and ovnl in forni. rostral prominence much 
smaller than in the preceding species, with the apical filaments shorter. 

Tail scarcely more than l is  as long as the anterior division, genital segment 
large and dilated, caudal rami somewhat less unequal than in H. n.vrvegica. 
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Anterior antennre scarcely longer than the anterior division of the body, and 
composed of 24 articulations only. Posterior antennrr: more strongly built 
than in the type species. Anterior maxillipt?ds exceedingly large and power- 
ful, with the 2 outer spines very long and claw-like. Posterior inaxillipeds 

scarcely as long as the anterior, 1st hasnl jo in t  without any transformed seta 
anteriorly. Last pair of legs with the incurved spine of the outer ramus 
fully as long as the terniiiial joiot, a d  finely denticulated in its outer part. 

Length of adult female 3.35 mm. 

This is a very distinct species, easily recognizable from the 
other known forms l y  its urirrsucllly rohust hody, uud tlie less elongated 
anterior anteniia. It is, however, a true Heterochcefn, as shown by the 
structure of the several appendages. O ~ i l !  female speciniens have come 

under my notice. 

Remarks. 

D e s c r i p t i o n  of t h e  F e m a l e .  

The length of the body ineasiires 3.35 mm., and accordingly this form is 

also somewhat larger thnii tlic type species, H. spinifrm, Claus. 
The general forni of thc hodv (see PI. XXIV, figs. 1 & 2) looks rather 

different from that of the preceding species, being much more robust and 
compact, with thc tail corril~rat.ively shorter. The anterior division of the 

body is consideraldy liiniefied and, viewed dorsally (fig. 1). of regular oval form, 

wit11 the greatest width eqrral to a h i t  half the length, and occurring somewhat 
beliiild the middle. The anterior extremity appears obtusely rounded, the 
posterior abruptly contracted, and slightly emarginated in the middle. The 

rostral projection is comparatively sriialler thati in  H. ~ M c u ,  and in the 
dorsal view of the aiiimal (fig. 1) only causes a very slight nodi fon  promin- 
ence in front. It is, however, of art esseritially similar form, and carries on 
the deflexed tip 2 straight tentacular filaments (see fig. 3). The cervical depres- 

sion of tlict cephdic segment is clearly distinguishable in the lateral view of 
the animal (fig. 2).  The last pedigerous segmeiit is very small, though more 
distinctly defined than in the preceding species. 

The tail is comparatively short and thick, scarcely exceeding ' / 8  of the 

length oE the anterior division, mid has the genital segment very large and 

dilated, the otlier 3 gradually diminishirig in size. The caudal rami (see fig. 4) 
agree in their form with those in  H. mrzegica, and, as in that species, are 
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somewhat asymmetrical, the left ramus being larger than the right, though 

the difference is not so pronounced as in the aijove-mentioiled species. Tire 
middle apical seta of the left innius seems i n  this species also to have been 
much prolonged; but its exact length cannot Le determined, as in all the 

specimens examined its distal part \vas brokcn off. 
The anterior antennae (fig. 5)  are not ~tcarly so slentler n ~ i d  c1ongatc.d n s  

in H. mrz;ep*cu, sc~rcely exceeding in length the aritei-ioi. division jconf. 
figs. 1 Br 2), and they are composed of only 24 articul il t' 1011s. 

The posterior antennae (fig. 6). oil the whole, agree in their structure 
with those in H. norcegicw, though being somewhat more strongly built. 
The outer r a m s  is shorter lhaii tfic inner, nhout equalling in length the 
proximal joint 01 f.he latter. r i n d  it is dividcd i r i t c ~  7 well-defined joints, 4 short 

articulations occurring hetween tlic 2nd a n d  lasl joint. All thr joints, except 
the ist, carry strong pluniosc setae. 

The anterior lip (fig. 7) is rnther proniinent niid didtiitctl!- trilobate at the 
end, the lateral lobes being derisely c-iliated at the edges. The posterior lip 
(fig. 8) cxhilds the i i su~ l  appearance, i l l lt l  wnsists of 2 diverging rounded 

lobes finely ciliated 011 the edges. 
The mandibles (fig. 91, as in the other spccies of this genus. have thc 

masticatory part peculiarly rnodificd, with only 3 utiusually slendvr cuttirig 
teeth. Of these the outermost is very lorge, cla\v-shq~ed, ~ i i d  provided out- 

side with a thin Iainellar expansion. The other 2 are j d ~ ~ d  close together, 
and are separated from thv first I)? a wide semilunar emcirgiriation. They 

differ slightly in the two mandilles. hoth on the riglil heing hidentate at  {lie 

tip, whereas on the left (fig. 9 a), only tlic inner is bidentate, the outer 
being simple. On both mandibles n ciliated hristle is attached inside the 

cutting teeth. The palp is normally develoycd, and has the outer rnmus 

considerably larger than the inner. 

The maxillae (fig. 10) in the present genus are rather unlike those in the 

typical Calanoids, chiefly on account of the peculiar development of their 
outer part or palp. In the present species, they agree rather closely in 

structure with those in H. ,norce@ca, as also with those in the type species 
H. eyvinifrom. The masticatory lobe is rather prominent, and the spines 

clothing its transversely truricated end are iinusually slender and densely 
crowded together. The vibratory plate is comparatively small, and provided 
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with only 4 plumose s e t a  The 2 setiferous lobes usually present between 
the masticatory lobe and the palp, are replaced by a simple conical projection, 
tipped with a single seta. The basal joirit of the palp is comparatively small, 
but well defined, and w r i e s  only a single very small seta on a conical pro- 
jection of the inner edge. The inner ramus is exceedingly minute, knob-like, 
and carries on the tip 4 likewise small setse. The outer ramus, on the other 
hand, is very powerfully developed, forming a cylindrical joint fully as long 
as the remaining part of the maxilla, and tipped with 5 exceedingly long 
plumose seta.  

The anterior maxillipeds (PI. XXV. fig. 1) are enormously developed, 
considerably larger even than in the preceding species. They each form a 
very strong curved stem apparently composed of 5 or 6 joints of very unequal 
length, the 1st being, as usual, niuch the largest. Of the usual 5 digitifom 
lohes, only the outer 2 are distinctly developed, the 3 proximal ones being 
more or less rudimentary, the 2nd even replaced by a single very small seta. 

The penultimate lohe carries 2 claw-like spines and a seta, and from the tip 
of the very slender ultimate lohe an exceedingly long aud falcate claw origi- 
nates, accompanied by a very small seta. Another claw-like spine of about the 
same size issues from the extremity of the maxilliped, lying in close prox 
imity to the former. All these spines exhihit along the inner concave edge 
a very dense ciliation (see fig. 2). In structure these maxillipeds differ con- 
spicuously both from the type species and from H. mruegicu) whereas they 
closely agree with those of H. z'ipera, as  figurcd by Dr. Giesbrecht. 

The posterior maxillipeds (fig. 3) w e  scarcely as long as the anterior, 
and are far less powerful. The?; resenhle in structure those in H. norvegicu, 
differing, however, conspicuously in the absenre of the long, flexuous spine of 
the 1st basal joint,' this spine being here replaced by quite an  ordinary seta. 

The legs (figs. 4-8) are also, on the whole, built upon the very same 
type as in that species. They are all natatory and very powerfully developed, 
though the 1st and last pairs are rather smaller than the 3 middle pairs. 
In the 1st pair (fig. 4) the difference in size hetween the 2 rami is less pro- 
nounced than in the other pairs, the inner ramus being scarcely shorter 
than the outer, hut fully as  broad. This ramus carries, in all, 8 natatory 
setae, one on the lst, 2 on the 2nd. and 5 on the last joint. The outer 
rarnus has the terminal joint shorter than the other 2 combined, and provided 
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inside with 4 well-developed natatory s e t a  At the tip, this joint carries a 
slender spine, and outside 2 much smaller spin(Ast which, like those of the 2 
preceding joints, terminate in a thin flexible point. 

The 3 succeeding pairs (figs. 5, 6, 7) are essentially of the same structure, 

though successively increasing somewhat in size. They have the inner ramus 
scarcely more than half RS long as  the outer, and milch narrower. Its last 
joint i n  the 2nd and 3rd pairs carries 7, i n  the 4th pair 8 natatory set=, 

2 of which issue from the outer edge. The outer ramus is distinguished by 
the large size and foliaceous character of the last joint, which, especially in 
the 4th pair, is developed to quite an unusual extent, considerably exceeding 
in size the 2 other joints combined. In all 3 pairs this joint carries 5 nata- 
tory s e b  inside, 3 spines outside, and at the tip another somewhat larger 

spine. Both t,he setae and the spines are unusually short. 
The 5th pair of legs (fig. 8) differ from the next preceding ones, not only 

in their inucli smaller size, but also in some of the structural details. Tl~us 
the 1st basal joint is without the plumose seta present in till the other pairs. 
The inner ramus, as in the 1st pair, has only 8 natatory setae: but of these, 

6 belong to the last joint, the 2nd joint having only a single seta. The 
outer ramus is fully twice as  long as the inner, and much stronger. In the 
1st joint the natatory seta is wanting, and in the 2nd it is replaced by a 
strong, incurved spine, finely denticulate in its outer part, and eqiialling in 
length the last. joint. The latter is about as long as the other 2 combined. 
and carries 4 natatory seta: inside, 2 small spines outside, and at thc tip a 
much larger spine. ns in the 3 preceding pairs, finely serrate outside. 

Occurrence. Solitary specimens of this form were found in 4 different 

samples taken on the following dates: March 24th, 1894, between March 
26th and April 4th, 1895, June %th, lS95, November 12th, 1895. One of 

these samples was taken from the very surface of the sea, the others in 
depths of from 130 to 300 metres. 

Gen. Azcgaptilus, Giesbrecht. 

Remarks. This genus was established in the year 1892 by Dr. Gies- 

brecht, to comprise 2 Mediterranean species formerly referred by Claus to 
the genus Hmkxdanus, viz H. filiserus and H. lortgicaudatzcs, and at the 

same time he adds 5 new species from the tropical parts of the oceans, all 
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taken from considerable depths. The genus is 'easily distinguished from Henzi- 

ccdanus, as also from Hierockceta, by the tail in the female being coni- 
posed of only 3 segmeiits. Moreover the structure of the oral parts is rather 

peculiar, though, i t  would seein, siihject to considerable variation in the 
several species. To this gerius 1 refer a very characteristic: Calanoid from 
the Korth Polar Sen, i n  which tlie reduction of some of tlie oral parts (nioit- 

dibles arid nlaxilla!) lius rt:actied its iiiaxiiiiuni, 

specific Characters. Body slcnder and elo~igated, with the antcIior 
division oblong in form, nnd nithur riurrowed anteriorly. Cephalic segment 

well defined, but without any distinc,t. cervical depression, frorit aiigularly bent, 
arid carryiiig helow 2 slender tentacular filaments. Last pedigerous segment 

not defined froni the penul tiinate one, and having tlie lateral corners rounded 
off. Tail scarcely half the length of the anterior division, genital segment in 
feinnle longer thaii the 2 >uc-ceedirig ones combined. and but slightly dilated 
in front. Caudal ranii sleiitler and elongated, perfectly symmetrical, each with 
5 strong, plumose setie. t 1 t v  outtwiiost of w1iic:Ii originates at some distance 
from the others. -4nterior n i i t e i i r ~  very sleiider and elongated, con- 
siderably exceeding i n  length the wliole hod\:, and composed of 25 articul- 

afioiis, penultimate and antepenultiinate joints m c h  with a densely plumose 
seta Leliiiid ; left anteriria iri inale preherlsile, antepenultimate joint produced 

at the end to a slrmder spiiiiforni process. Posterior atitenne with the 2nd 

L a d  joint nnrrowlp produc*ed at the inner corn t~ ,  outer ramus somewhat longer 
than the inner. Mandibles with the iiiasticatory part narrowly produced, 
cutting teeth only 3 in  riurnher, palp very small, forming a simple cylindrical 
joint with 2 unequcil s e k  at thc t i p  Masillrt: ruttier imperfectly developed, 

with only a slight rucliiiwnt of the rnasticatory lobe, vibratory lamella like- 
wise very small, with orily 2 sctse, the one exceedingly prolonged; palp simple, 
cylindric, with 2 long a p i d  seta?. Anterior rriuxillipeds well developed, with 
tlie digitiform lohes sinall uiid widely apart ; noiie of the s e t s  claw-shaped. 

Posterior maxillipeds very slender, a ~ ~ d  of normal structure. Legs built upon 
a similar type to t h t  ill leterochwh, I)ut comparatively less powerful, 
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apical spine of outer ramus in the 3 middle pairs rather slender, and slightly 

incurved. Last pair of legs, as in Heterochmta, with a stroiig spine insido 
the 2nd joint of the outer ramus; oiiter rami of the two legs io male not 

very dissiniilnr in size and structure, though rather unlike those in female. 
Length of adult feniale 4.82 mni. 

This is n very coiispicoous (:alarioid, easily recogliizable fi-onl 
the other polar forms. Of the species recorded hy Ih. Giesbrecht, A .  Zongi- 
cuudatus (Claw) seems to approach ~ic~arest to the polar species, at least. as 

regards the structure of the oral parts. It is, however., rather inferior in  size, 

and seems also to differ in  some of the structural details. 111 aiiy case, i l  

(:an hardly IN! siipposed that the preseirt species is itl~nlicsl with any of tlw 

hitherto recorded species, all of wtiieh have quite a souther11 distriLutioii. 

Iiemarlcs. 

D e s c r i p t i o n  o f  t h e  F e m a l e .  

The length of the I~ody in d u l l  spccirneiis is 4.82 nirii., and this form 

is accordingly of rather large size. in  tliis rcspect ahout eqiiullitig the Medi- 
terranean species d. filigerus, Clnris, but consideia1)ly exceediiig its nearest 
ally, A. Eongicaudntus, the length of whicli is sbted by 1)r. Giesbrecht to 
be only from 3.70 to 3 . S  inm. 

The general form of the body (see PI. XXVI, figs. 1 &. 2) soriiewhat 
recalls that in Heterochmta nowegica ,  h i t  is rather more slender. The 

anterior division is but very slightly vitulted nbove (see fig. 2), arid, seen 
dorsally (fig. l), exhibits a narrow oblong forrn, witti the greatest \vidth sornr- 

what behind the middle, and not cittnining cveii l : ~  of the length. The 
anterior extremity appears narrowly rounded and somewhnt abruptly con- 

stricted behind, the posterior hut very slightly eniargiiiated in the middle. 
The cephalic segmcnt is welt defined froiii the 1st pedigerous one, and not 
quite as long as the remaining segments combined. It does [lot exhitit ariy 

distinct cervical depression, and the front! seen laterally (fig. e), is rather 
narrow and angularly bent, prqjectiiig below in a small bifurcate rostrun~, 
which cnrries 2 delicate tentacular filaments (see PI. XXVII, fig. 1). The last 

pedigerous segment is wholly coalesced with the preceding one, and has the 
lateral corners evenly rounded off. 

The hi1 is rather slender, though not quite attaining half the length of 
It is only co~nposed of 3 scglilelits, the 1st of wllicli, tile unterior divisioll. 

12 
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the genital segment, exceeds in length the other 2 combined, and is but 
slightly dilated in its anterior part. The last segment (see P1. XXVII, fig. 11) 
is a little longer than the preceding one, and is rather obliquely truncated on 
each side at  the junction with the caudal rami. The latter (ibid.) are perfectly 
symmetn'rd and produced to an unusual degree, being about the length of the 
last 2 segments combined, arid are linear in forin, pointing straight behind. 
They each carry 5 densely pluniose setae, 3 of which issue froni the narrowly 
rounded tip, the other 2 from distinct ledges of the outer edge. One of the 
latter is placed at rather a long distance from the other, in  front of the 
niiddlc\ of the outer edge. The middle n p i d  seta, or the innermost hut one, 
is much longer than the others, arid terminates iti n .very slender filament, 
curved outwards (see PI. ););VI, fig. 1). Moreover, as in most other Calanoids, 
a very slender and delicate, unciliated bristle originates from the upper face 
of each ramus, close to the inner corner. 

No trac,e of any eye could be detected in ttie preserved specimens. 
The anterior antennae (see PI. XXVI, figs. 1, 2) are exceedingly slender 

and elongated, the 5 distal joints projecting. wheii reflexed, beyond ttie tips 
of the wudal rami. They are composed of 25 well-defined articulations, 
which are clothed anteriorly with delicate bristles. The penultimate and 
aritepeiiultimate articulations each (wry ,  moreover, a t  the end posteriorly, a 
remarkably large ant1 densely pluniosc. setn (see PI. XXVII, fig. 2). 

Tlle posterior an teritia;. are ver? greatly developed, projectiug far from 
the sides of the body (see PI. XXVI, fig. 1). Tti structure, they exhibit several 
peculiarities (see PI. XXVII, fig. 3). Thus the basal part is rather slender 
aiid quite iitlked, without any trace of the usual plumose s e b  in front, and 
it  is. moreover, consitlernhly produced a t  the inner corner, so that the 
-3 ratiii issue at some distnncct from OIIC mother. At the insertion of the inner 
ranius, it projects to a small triangular lappet. at the base of which a small 
hair is attached. The inner ramus, which generally forms, with the basal part, 
a geniculate bend, (:onsists, as usual, of 2 joints, the 1st of which is the 
lurgcr, nnd is densely ciliiited along the somewhat convex hind edge, but with- 
out nrrp s e k  anlcriorly. The Inst joiirt is oblong oval in form, and slightly 
bilobulai~ af the tip. carrying about 10 set=, some of which are exceedingly 

long and slender. The outer ramus is a little longer than the inner, is cyiin- 
tlt.ic*nl i n  foriii,  n i d  coniposed ol onl! 5 joiiils, the 1st of which is imper- 
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fectly defined from the basal part. The 2nd joint is much the largest, 
exceeding in length the succeeding joints eoml)inetl, and cnrries 2 setrr: 

inside, one rather short, somewhat beyond the middle, and anolljer nlrlch 
longer, a t  the end. The 2 very short succeeding joints mrry each a seta, 
but that issuing from the outer joint is so very small, that it may easily 

escape attention. From the tip of the last joint. 3 exceedingly long and 
slender setae originate. 

The mandibles (fig. 4) are very small, and have the masticatory part 
narrowly produced, almost cylindric in  form, and much longer than the other 
part. The cutting teeth are only 3 in number, the outermost foot11 being 
the largest, and solnewhat remote from the other 2. The palp is more rudi- 
mentary than in any other k n o w  Calanoid. consisting only of a simple 
cylindric joint tipped with 2 unequal s e h ,  and scarcelv more than half the 
length of the body of the mandible. 

The maxillae (fig. 5) are like\\-ise very much reduced, and rather unlike 
those in other Calanoids. each forming a simple narrow larnella. projecting 
on each side i n  a small setiferous lobe. The inner of these, which occurs 

close to the base. may answer to the masticatory lobe. If is wry  small, 
knob-like, and carries 2 unequal se ta  of iriconsidernhle size. The outer 
lobe, which issues rather more distally, seems to represent the vibratory 
lamella. It is likewise very small, but carries 9 very strong setae, the inner 
of which is prolonged to quite an extraordinary degree, being more than 3 times 
as long as the whole IIlQXillCL. The distal part, which answers to the palp, 
is narrow cylindric in form, and carries on the tip 2 strong setse of equal 
length. 

The anterior maxillipeds (fig. 6) are well developed. though not nearly 
so powerful (LS in Heterochta, each forming a very slightly curved stem, 

divided into 5 joints, the 2 proximal ones being much the largest, nnd 
together representing the basal part. The 5 digitiform lobes of the anterior 

edge are comparatively small, and are distinctly separated from each other, the 
2 proxinlal and the distal one each carrying n single coarsely ciliated Seta, 

whereas the other 2 have each 2 such setse. The setae issuing from the 3 

small terminal joints are rather slender and  elongated, and, when examined 
under a very high iilagllifying power, are found to be thickly fringed along 
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the concave edge with small compressed denticles, similar to those represented 
by Dr. Giesbrecht i n  A.  longicaudatus 

The posterior maxillipeds (fig. 7 )  are nearly twice as long as tht: ante- 
rior, arid have the 1st l~asnl joint a little shorter, hut tmnder than the 2nd, 
with 2 slight prorriinences anteriorly, each carrying 3 unequal setae. The 2nd 

basal joint is of about uriiform lreadtti througlioiit, and carries 2 seta: in the 
middle of the anterior edgc, and at the elid 2 other setae originating from a 
separate lobe. The tcrniinal part is considerably shorter tlian the 2nd hasal 
joint. and is composed of only 4 urtidntinns. The seta: issuing from this 

par1 are of moderate length, i l l id  cxhihit a similar striicture to those of the 
anterior maxillipeds. 

The legs (PI. XXVI, fig. 5, PI. XXVII, figs. 8, 9), are, on the whole, 
constructed iipori ttic same typc as in Heterocht~tu, all 5 pairs heing neta- 
tory, a n d  hRving Loth rami distinctly 3-nrticulate. 0 1 1  a closer cornparisoil, 
however, some well-markctl diflerences niay he found to exist. They are, on 
the whole, far less powerful ihaii in  Heterochcetcr. cspecially as regards the 

3 middle pairs. In the 1st pair (fig. 8). the spiiie issuing outside the 1st 
joint of the outer ramus is very much elongated, and setiforni, whereas those 
of the 2 succeeding joints are extremely small. The relative length of the 
two rami, t is  HISO the iiiiniher of spiiies and natatory seta: issuing from them, 

is the vory smiie as i n  Heterochccta: but Iiotli rami are comparatively nar- 
rower. This is still mow the case with the niiddle pairs (fig. 9), the outer 
ramiis of which is milch less dilated. with thti ttirniiiial joint scarcely as long 
ns the other 2 coni1)ined. tind not at all fo1iac:eoiis i n  character. The 3 spines 

of the outer edgc in this joirit are very small, whereas the apical spine is 
rather slender and elongated? finely spinulose on both edges, and exhibiting 
a slight c:urvature illwards. The natatory set=. too, are quite normally 
developed. 

The last pair of lcgs (PI. XXVI, fig. 51, though natatory like the preceding 
ones, differ from them rather conspicuously. both in their smaller size, and 

in some peculiarities analogous to those found in Heterockta. Thus the 
1st hasd joint is without the plumnse setti present on the inside of the other 

pairs. On the other hand, the 2nd basal joint has attached to the outer corner a 

very slender and elongated bristle, riot found it1 the other pairs, and extending 

downwards along the outer ranius almost to its end. This bristle, which is 
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also mentioned hy Dr. Giesbrecht as occurring in the species examined by him, 
was a t  first overlooked, owirig to its being partly concealed by the outer raniiis, 

and it is not indicated in the figure herc given. Thc outw ramus is fully twice 
as long as the inner, and much broader. Thc natatory seta of the 1st joint is 
wanting, arid in the 2nd joint it is replaced, as in Heterochmtcc. hy a strong 
denticulated spine, which in  the present form is somewhat detlexed and H 

little shorter than the terniirinl joint. The latter is considerahly larger thali 
the other 2 joints combined, and is ol ohl011g ovrd form, carrying 4 short nata- 
tory setae inside, 2 extremely small spines oritside, and nt the tip mother very 

short and blunt spine. The  inner ramus is of the same structure as in Hetero- 
chceta, except that its terminal joint is comparmtively larger, heiiig fully iis 

long as the other 2 comhined. 

The ccdult ,t)iczZe (PI. XXI-I. fig. 3) rescmblcs the fcinale in  its geiiernl 

habitus, hut is easily recogniznhle by the s t r i ic tui~ of thc left anterior 
antenna, the last pair of legs, and the tail. The 1attc.r is very slender, 
cylindric, and composed of 5 \vell-defined sepieii ts .  wliich do not greatly 

differ in size. The  caudal rami with tlleir setit! tire exactly lis in  thc 
female. 

The  left anterior antenna (see fig. 3) is somewhat sliorter than the right. 
scarcely reaching, wheii reflexed, hcyond the caudal raini. It  is distinctly 

geniculate a t  about the distal third part of its length. the 6 01' 7 articulations 
preceding the geriiculatiori being somewhat dilated, and containing the usual 
muscular band acting upon the terminal part. The latter (see fig. 4) is coni- 
posed of 4 articulations. the 1st of which is the largesl. The 2nd articulation 

is about the length ol the last 2 combined, and is produced a t  the end 

anteriorly to a long styliform process, extending nlniost to the end of the last 
articulation. 

The  posterior antennee, oral parts, and the 4 anterior pairs of legs do 

not exhibit any  perceptible difference in their structui.e froni those appendages 

in the female. 

T h e  last pair of legs (PI. XXVII, fig. lo), however, are somewhat 
different, especially as regards the outer ramus, which is more robust, and 
tias no spine inside the 2nd joint, nor yet natatory s e t a  This ramus 

moreover, is slightly dissimilar on the two legs, as shown by the figure here 
given; but the dissiniilarity is far  from being so conspicuous as in fielerochceta. 
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Occurrence. This remarkable Calanoid was found in 7 different samples 
taken on the following dates: March 22nd, 1894, March Nth,  1894: April 11th. 
1894, May 22nd, 18!34, between March 26th and April 4th, 1895, May 7th, 
1895, and November 12th, 1895, the tom-net having been lowered to depths 
of from 100 to 300 metres. One of the samples was taker] near the most 
northerly point reached by the ‘Frani’. 

Gen. Hemicalunw, Claus. 

Remarks. The generic name Hemicalanus was originally proposed by 
Dana in the year 1852; but as nll tlie species included by him in that genus 
have proved to be referable to two previously established genera, viz., Calanus 
and Centropuges, this name ought more properly to have been wholly dis- 
carded. Prof. Claus, however, in the year 1863, employed the same name in a 
different sense, to comprise 5 Mediterranean species, 2 of which were subse- 
quently removed by Dr. Giesbrecht, and referred to the nearly-allied genus 
Augaptilw. To the 3 remaining species of Claus, now generally admitted to be 
genuine Heriricalnni, 2 species were added hy Brady from the Challenger Expe- 
dition, and Dr. Giesbrectit records 6 new species, 4 of which were found in the 
Gulf of Naples, the other 2 in the tropical part of the Pacific. None of these 11 
species have ever been found north of the Mediterranean, and it has accor- 
dingly been generally assumed that the prescnt genus is quite southern 
i n  distribution. It was therefore not a little surprising to find a specimen, 
undoubtedly belonging to this genus, in n sample taken from about the centre 
of the polar basin traversed hy the ‘Frani’. The specimen was in a suffi- 
ciently good state of preservation to allow of a close examination, both as 
to the external appearance and the ant i tomid details, and, as it may be of 

considerahle interest to determine the relation i i i  which this form stands to the 
other known species, I have given on PI. XXVIII, figures, as exact as possible, 
both of the whole animal and the chief appendages. Not having been able 
to identify it with any of the previously known forms, I describe it here provi- 
sionally a5 a new species. 
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20. Hemiculanus spinifrons, 11. sp. 

(PI. XXVIII). 

S p i f k  Characters. 0 .  Body exceedingly pellucid and somcwtlat dtl- 

pressed, with thr: anterior division reguItirIy oblong oval in form, gra(jually 

tapering both in hoot and behind. Cephalic segment rather lotlger tllan all 
the other segments of the trunk combined, and vxsortvd i l l  front. to ;L long 

spiniform proniirience pointing straight aiiteriorly. Last pcdigerous segmelit 
united with the preceding one, arid having the lateral corncrs evtqlly rouoded. 
Tail very short, not attainirig even Vti of the length of the anterior divisioii, 

genital segment rattier dilated, and fully us long as the otlrer 3 combi~icd. 
Caudal r a n i  about twice as long t is they are  broad, sublnmellar. and slightly 

incurved a t  the end, which is transversely truncated. Caudd s e t x  rather 
strong, 5 on each ramus, 4 apical and one lateral, hesides a smull ljristle a t  
the inner corner. Superior antenna! considerably longer than the body, and 
2Fi-articulate, hcing clothed with slender bristles, some of which arc r a t h  

elongated. Structure of the remaining appendages nearly agreeirig with that 
i n  the other known species. Length of adult femalc 4 mm. 

Remarks. There are 4 species to wtiich this form bears a very close 

reseniblance, viz, H. inucronatzcs Claus. H. acictifrons Giesbi.., H. m y -  
wphalus Giesbr., and H. spiniwps Gieshr. III all thew species the cephalic 

segment is exserted in front to a similar spiniform prolongation; but as they 

are  all closely allied, i t  is rather difficult to detcrmine to which of them the polar 
form bears the nearest affinity. In its external appearance i t  seems to agree 

best with H. oxywpllalus, to judge from the sketch given by Dr. Giesbrecht 

of this species; but the size is rather larger, and about the same as in 
H. spi~iwps. 1 give helow a detailed description of the specimen found. 

D e s c r i p t i o n  of  t h e  F c n i a l e .  

The length of the body in the solitary specin1t.n examined, which is a 
fully grown female. is about 4 nini., measured from the tip of tile f ro i ih l  

process to the end of the caudal rami. 

T h e  whole body is so perfectly hyaline, even in the preserved state, that 
mod of tlie i~iiter orpi i s  a p p t ~ ~ r  with great distinctness through the intc- 
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piments,  on viewing the animal from the dorsal side (see fig. I). The  
general form of the hody is that characteristic of the present genus, being 
especially distinguished from that in the nearly-allied genus Augaptilus by 
the u~iusually small size of the tail, as compared with the anterior division. 
T h e  latter, seen dorsally, is of a rather regular oblong oval form. with the 
greatest width occurring somewhat in front of the middle. ant1 not attaining 
I/;{ of the length. It is coinpostxl of tho swnc number of segnients as in 

Augaptilics, the Ist, or cephalic segment hciirg well defined. whereas the last 

2 pedigei-ous scgmctnts aw romplett~ly coalesced. T h e  cephalic segment 
occupies rather 11iort’ than half this division. and is prolonged in front to a 

very conspicuous, narrow sp in i fom projection, extending far beyond the 
insertions of tlic tinterior aritonnz, arid carrying 011 the tip a wry minute 

hair (see fig. 2). T h e  lateral corners of the last segment a re  not at all pro- 

duced, but a r e  evenly rounded off. 
T h e  tail, as stated above, is of very srnall sizc. and, including the cautlal 

rami, does not even exceed 1, 6 of tlic leiigth of tl i tb  anterior division. I t  con- 

sists (see fig. 12) of 4 well-tlefiricid segnients, the 1s t  of which, the genital seg- 
nieirt, is larger than thc othcr 3 combined, and considerably dilated i n  the middle. 
The aiid st?gnimt is a Iittlt. larger thaii the preceding one, arid is somewhat 
obliquely trunctitttd on vnch sLIe nt the junctioir with the caudal mini. T h e  

latter a r e  a l ~ o u t  twice as long as t h y  a re  1 ) r O i d .  are pronouncedly laminar, and  
scarcely at all tlivergeiit, thcs bi*oadly triiii(:ated ends even being soniewhat 
incurvecl. T h e  5 c*aiitlal seta: hlorrging to each ranius all seem to be of the 
sanie structure. ilild arc clotlicd with cilia of thc. usual kind. 4 of them issue 

close together frorii the. lip, tlw 5th froin a distincl ledge of the outer edge. 

A small iiir(:iliat(d 1)ristlo is also attached to the innttr corner of each 
ramus. 

No trace of any eye cnuld be detected. 
I h(h anterior aiitennic (see fig. 1) art: coiisiderably longer than the whole 

I d y ,  aiid tire rather thick at thv base, thoiigh gradually attenuated distally. 

They  a re  cornposed of t h  frill iiiimber of tlrtjculations (25), and are clothed 
anteriorly with slentlw bristles, some of which a r e  rather elongated. 

T h e  posterior aiitenna: (fig. 3) have the 2nd basal joint more than twice 

as long as the l s t ,  both carrying at the end anteriorly a single very small 
seta. ‘l’lit. inlier ruinii.; is very loiig a~itl slender, with the proxilnal joint 

, 7  
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narrow cylindric and  unarmed, the last, as usual, unequally bilobed, and 

carrying OII the tip 10 slender settle arranged in a flabelliform manner. The 
outer ranius is comparatively small, scarcely inore that1 half long a s  the 
inner, and is attiiched to the 1)nsnl part far from its extremity. It is coni. 
posed of only 5 distinctly defined joints, the 1st of which is nearly us long as 

the other 4 combined, tlie last ahout tinlf as  long. On the tip, this ramus 
carries 3 very much elongated seta., ciiid aloii;: the inner :side 5 milch 

shorter setae. 

The mandibles (fig. 3. bis) are rather feeble, w i t l i  the masticatory part 

narrowly produced, and terminating in  only 2 unguiforiii cutting teeth. Ttie 
palp exhibits all tlie chief pnrts distinctly developed, and is considerably 
larger than the body of the mandible. Its Iicisal part, however, is rather 

narrow and quite naked. being oJ~licpely pi*oducetl iit the inner corner, so 

that the inner rainus projects considerably beyond tlic outer. 'l'he 1 st joint 
of the iiiner ramus is imperfectly defined from the basal part, and carries 

2 set= inside; the last joint is provided ai. the tip with rj slender setre 
arranged in a f1al)elliform manner. The outer ramus exhibits the usual 

structure, being divided into 5 articulatio~is, carrying lorig plumose setee. 
The maxille (fig. 6) htlve likewise all the chief p r t s  distinctly developed. 

Ttie masticatory lobe is rnther narroy, tind carries a liinitetl number of 

ciliated spines. The vibratory plnte is well developed, and provided with ti 

densely plumose setae. Between the miisticutoi.y lohe and the palp, a small 
lohe carrying a single setn occurs. The hasnl part of the palp is provided 

inside with 4 seta?, of which the proximal one issues at soiiie distance from the 
others, being atfached to a sninll knob-like projection, which may answer to 

the 2nd intermediate lobe. The 2 rami nre botli well defined from the basal 

part, but are of very different size, the inner one being very small, and pro- 
vided with only 3 apical set=, whereas the outer is unusually large, forming 

a siibcylindric +ce projecting far 1)eyond the inner ramus, and carrying on 

the soiilewlkat dilated arid obliquely truiicated extremity about 6 setae, the 2 
innermost of which are very much prolonged arld densely plumose in their 
distal part. 

The anterior maxillipeds (fig. 7) somewhat resemble those in AU@@.dW 

as described above, but differ in the fact of the basal part being divided into 
3 distillctly defined joints of about equal size. The 6 digitiforill lobes are 

1 :; 
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(:omparalively sinal1 and separated by distinct interspaces, 2 of them issuing 
fiwni tlie 1st basal joint, 2 others froni the 2nd, and tlie 5th from tlie 3rd basal 
joint. The  lobes carry each 2 ciliated set* of riioderate length, except the 
proxiinul one, which has 3 such seta?. One of the seta: of the 5th lobe is 

rather strong and spiniforni. A 6th lobe, carrying 3 seta ,  is formed by the 
1st joint of the terminal part, the 2 other joints being provided with a ~iumber 
of more claw-like spines. 

The posterior maxillipeds (fig. S) are rather powerful, with the 1st basal 

joint considerably larger than the ?rid, arid the tcrniinal part very fully tleve- 
loped, consisting of 5 well-defined joints ciirryirig claw-like, anteriorly curving 

spines. 
The  legs (figs. 9, 10, 11) are all natatory, and in structure i*esemhle, on 

tlie \vliole, those iii the genus Buyaptilus, lhougti comparatively less power- 

fu l .  The 1st pair (fig. 9) fiave the basal part bent in a peculiar manner, 
so that theae legs extend rnore laterttlly than the 0flic.r pairs. The 1st basal 
joint exhibits outside a very coiq)ivirous rounded protuberance. and the 2nd 
has, at tlie ouler corner, ti slender bristle r i o t  found in  the other pairs. The 
ruiiii closely agree i i i  striictiire with those* i r i  di~guj$ilus gZaciaZis, aiid have 
the very same niiriiber of spirits arid setae. The 3 succeeding pairs (fig. 10) 
likewisv exhibit Iiiuch the smile structure ;is iii the above-nientioned form, 
except that the cipicnl spine uf the outer ramus is coniparatively smaller. 
'Hie last pair of legs (fig. 11 are scarcely different in structure from the next 

p.ereding ones. They are, however, as usual, somewhat smaller, and the 

terriiiiial joint  of tht: outer runus has only 3 natatory setae instead of 5, and 
2 spiiies otitside, iiistead of 3. Oti the other huiid, each of the 2 preceding 

j o i i i t h  has a perfectly norinul natatory seta. arid the 1st basal joint also has 
its i isit i i l  pliitnose seta inside. The intier ramis is scarcely half as long as 

llie uutcr. arid its 2nd joint has only a single natatory seta. 
Occttrrerm. Tlie ahove-descrihetl specimen was found in a sample 

titkt?il hetwetw Miirc*h %tIi mid April 4411, 1895, about midway along the route 

of t l i t h  'k'ra~ri', ii i it l  i i i  almiit the (84th degree of latitude, the tow-net having 
Leeri loweiwi to it dopth of 130 metres. 
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Fain. TEMORIDS. 

Gen. Metridia, Boeck. 

Remark. This genus, established in {lie year 1864 ty h e c k .  is very 
nearly allied to PZmrornma. of Claus. the diicf differenre heing tht? absence 

of h e  lateral eye (luminous organ?). Boeck records 2 sl)ec.ies of this genus 
from the Norwegian coast, viz., AI.  arwzata and M. Z.tmws: hut both these 
forms were very insufficiently characterised. The first-named species has 
subsequently been identified by Lh. Gieshrecht with C(:cthnus Z o ~ g ~ s  of Luh- 

bock, whereas the 2nd speviw has r i o t  heen recognized. I believe, lioneyer, 
that it is the same species as  that sutwqiently dcscd~etl  I)! Bra+ and 
Robertson as M. hibernica. To these 2 species Dr. Gieshrecht has added 
6 new species, one from the Fariip channel, the others from the tropical parts 

of the oceans. In the samples brought home froni the Nansen Expedition, 
one species of this genus occurred in great. abundance. 

21. Metridia. longa, (Lubbock). 
(PI. XXIX). 

Syn: Metridia armafa, Roeck. 

Remarks. I think that Dr. Gieshrecht is quite right in  identifying 

Boeck’s species with Calatzzts Zoqps of Lubhock. and as the sperific l i m e  
proposed by Luhbock is the older one, the specks ought hereafter to be 
termed as above. The o(:currence of this form in the Arctic. Ocem has heen 

already stated hy several authors. and the species niay therefore be suffi- 
ciently well known. for whidi reason I think any detailed descriptioti of it 
a n  be dispensed with. As, however, no good illustrntions of i t  esist, I give 

o r 1  the accompanying plate exact figures of both seses, together with sonic 
details. all figui*es drawn from specimens procured during the Nansen Espe- 
dition. The average length of adult females is 430 mm., or about the snme 

as that of Norwegian specimens. 
This form occurred rather abundantly in the greater number 

of the samples (14), and was taken both from the surface of the sen and 
down to a depth of 300 metres. 

Distribution. Coast of Norway, very abundant in the g e a t  depths of 

the fjords, below 100 fathoms, Arctic Ocean, Spitsbergen, the Kara Sea. 

Occwrenm. 
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Gen. Temorites, n. 

Generic Chara,cters. Form of hody short aiid robust. Cephalic seg- 
ment well defined, last pedigerous segment confluent with the periultiniate 

one. Front without any rostrum or teiitacrilar appendages. Tail symmetrical, 
and composed in ferriale of 4, i l l  inale of 5 segments. Caudal rami very 
small, with ci limited number of setae. Anterior ciiitennae 24mticulate; 
right antenna in male prehensile. Posterior aiitcnnoe with the outer ramus 
7-articulate, and ahout tlie length of the inner. Mandibles well developed, 
cutting teeth rather dissimilar. the outer ones unguiform. palp coniparatively 
large, with the inner ranius the more prominent. Maxilltx with the palp im- 
perfectly developed, inner raniris obsolete, outcr not defined from the basal 

part, lamelliform, with strong crirved s e h .  Anterior maxillipeds exceedingly 
large and powerful, with the dislnl spines very much elongated and claw- 
shaped. Posterior maxillipeds normal. 1st pair of legs rather small, with 

the inner ramus biarticulate; the 3 succeeding pairs well developed, with both 
rami 3-articulnte, the outer one very strong. Last pair of legs in both sexes 
simple, not biramous, in  female 3-articiiiate, with tlie terminal joint long and 
narrow, spiriiferous at the tip; right leg in male much larger than left, with 
the 3rd joint lamellarly expanded, and carrying at the tip a strong, incurved 
claw; left leg tupered distally, and carrying a straight apical spine. 

Remarks. This new genus is only provisionally placed in the family 
Temoridce. It differs, i n  fact, very materially i n  some respects from the other 
known genera comprised in this family, and i n  certain points exhibits an 
apparent approach to the PonteZZidcc. The genus comprises as yet but a 
single species, to be described below. 

22. Termrites brevis,  11. sp. 

(PI. xxx, XXXI). 

Specific Characters. Body in both sexes very short and stout, with the 
anterior division considerably tumefied, and oval in form. Tail scarcely 
exceeding I;Y of the length of the anterior division, and having the segments 
very sharply niarked off froni each other. aiiul segment smaller than the 
others. Caudal rarni of very small size, each with only 3 plumose setee, and 
a n  unciliated bristle a t  the inner corner. Anterior antenna? about the length 
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of the anterior division of the body, and rather densely setiferous, especiallv 
in their proximal part; right prehensile antenna in male with the dilated 
part, preceding the geniculation, composed of orrly 4 articulations, the last of 
which has anteriorly a deep, semilunar emargination defined by 2 spiniforni 
projections, of which the proximal is rather strong. terminal part rather 
longer and 5-urticulute, 1st joint fusiform, arid projectiiig at the end ante- 
riorly to a small hnmiforni prominence. 3rd and 4th pairs of legs with a 
deflexed spine a t  the outer corner of the 2nd hasnl joint, esp4ally large in 
the 3rd pair, apical spine of outer ramus very strong arid conrsely deriticulnte 
outside. Lost pair of legs iii female with thc terniinal joiiit almost twice tlie 
length of the other 2 combined, narrow linear in  form, and carrying at the 
tip 2 unequal spines, tht: inner one thc I~rger  and somewhat incurved. Right 
leg of this pair in m d e  with the 3rd joint irregularly om1 in  form, eshihiting 
outside 2 angulm prominences. termiiial claw abruptly curved i n  its outer part 
and carrying a t  some distance from thv hnsc R small spine; left leg likewisc 
with a small spine outside the terminal spine. Length of adult femalc 3-10 mni., 
of male 1.05 mm. 

Remarks. This form, a t  first sight, somewhat resembles the above- 
described new species of Heteroclmta (H. coriipacta), exhibiting a similar 
short and compacl form of hody. It is, however, in reality very different 
as regards the structural details. and is also of very inferior size. 

D e s c r i p t i o n  of  t h e  F e m a l e .  

The length of the body in fully grown specimens does not exceed 

The general form of the body (see PI. XXX, figs. 1 SC 2) is v e y  short 
and stout, so far greatly contrasting with the preceding species, Metridia 
Zoraya, which is one of the most slender of known Calnnoids. The anterior 

division is rather tumid and, seen dorsally (fig. l), exhibits a rather regular 
oval form, with the greatest width almost equalling half the leneh, and 
occurring in the middle. The anterior extremity appears obtusely rounded, 
and the posterior is of about the same width, and slightly emarginated in the 
middle, with the lateral corners rounded off. The cephalic segment is well 

defined, whereas the last 2 pedigerous segments are imperfectly separated. 

1.10 mm., and this form is accordingly of rather small size. 
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The front is not produced below to any rostral prominence, nor is the slightest 
trace of any tentacular filaineiits to he detected. 

The tail (fig. 7) is cornparatidy short, scmcely exceeding in length l / ~  

of the anterior division, and is divided into 4 segments, which are very 
sharply marked off from each other. The Ist, or genital segment, as usual, 
is the Irtrgest, thougli shorter than the 2 succeeditig ones combined, and is 
but slightly p-otriberaiit ljelow. The last, or alia1 segment is both shorter 
and narrower than tht. others, arid is soniewtiat obliquely truncated on each 

side at the junction with the c.crudn1 rami. The latter are very small, lamelli- 
forni, atid each carry only 3 pluniose setae. 2 of which issue from the tip, 
the 3rd from a distinct ledge of the outer edge. Of tttsse sc te  the middle 
one is the longest, and the innermost the shortest. In addition, the usual 

rrnciliated bristle occurs nt the inner c.ornt?r of each ramus. 
No trace of any eye corild he detected in the preserved specimens.’ 

The anterior ant.enncf! (fig. 4) are scarcely longer tlicrn the anterior 
division of the body, and are composed of 24 articulations, the last of which, 

however, is so very small, as easily to be overlooked. They are rather 
ttiickl\: clothtd tinteriorly with delicatc. bristles, especially in  their proximal part. 

The 
Imsal part is rather thick. and has at  the end of the 1st joint a compara- 

tively short ciliatcd seta?, at the end of the 2nd joint 2 inuch longer s e k .  
The inner ramus is ahoat twice the length of the basal part, with the proxi- 
nial joint soniewvtiat (*o~iipressed, arid providvd at some distance from the end 
anteriorly with a short seta. The distal joint, as usual, is lamelliform and 

ittiequally bilobed, c:nrr\.:ing ahoiit 12 slttndei. set= arranged in n flabelliforni 
ntnnrier. The outer ramus is nhoiit the length of the inner, and is divided 
into 7 well-defined articdations. Oi these the 1st is somewhat larger than 

the fnd, 1vit.h which it  is connected along n very ohlique suture, and projects 
at the hase anteriorly RS a rounded protuberalice. The 4 succeeding joints 

arc’ very sniall, and com1)int.d are ~itn~-ccl\.: AS long as the terminal joint. 
This ramus carries 3 apical arid 5 latci*iiI set=. 

The anterior and posterior lips (PI. XXX. fig. 6) exhibit quite a normal 

The posttlrior antenna! (PI. XXXI? fig. 1 )  art’ normally developed. 

appearance. 

The mnntlihles (PI. X X S I ,  fig. 2) arc well developed, with the masticatory 
part soniewliat expaiided, and divided at the end into several teeth. These 
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a re  rather dissiroilar, some Leing bidentate a t  the tip, some si~iiple, and  some 

hair-like. The  outc!riiiost tooth is thc largest, is tiiigiiiforni, aiid sieparutt:d fro111 

the others by u deel) incision. Tlic p d p  is rathvr large, writ11 t h t .  IbiisaI part 
cornparatively 1)road ant1 sotnewhat pr(~duced at the iii~icr. cor~ier, (:arI.yiIig, 

inside, 3 ciliated setrt. T h e  iiiiier ranius is well defined ut the base, a~ id  
projects sornc?what beyond thc o u t c ~ ,  wliich is quite 11or1it;1IIy cIeveIo1,ttd. 

T h e  maxilla: (ti?. 3) differ soniewliat iii tlieir structure f r o ~ i ~  Illat usually 

met with, especially as  regards their distal part or the palp. The  riiusticatory 
lobe is well developed, arid is armed with about 8 ciliattd spines. ‘I’Iie oppo- 

site vibratory plate is likewisv distinct, ~ r r y i i i g  4 loiig plunlose se&. ‘rlit? 

distal part of the maxilla is rather p d i i c e d ,  and termiliatcs in  a 1)roadJy 
rounded lariiella edged with 9 reninrka1)ly stimiig aiid cr~rved plu~iiose seta. 

This  lamella no tloiibt reprvseilts tlic outer raiiius; it is, h o w w . .  not at all 
defined at the hase. 13etweeri this lnriiella and the Iiiusticatory lobe, the 
inner edge exhibits :I successive coriicd i)rojections, eucli tippcd witli a single 
plumose seta. TIie outerinost of ttirsc projectioiis, wliicli is soiiie\\hat reniote 

front the other 2, iiiay m s w r  to the i i i n w  ranius, t l ir  other 3 to the seti- 

ferous lobules found in tnost Calaiioids I)et\weii the masticatory 1 0 1 ~  atid 
the palp. 

T h e  a r i t e i k  inaxillipeds (fig. 4) arc very powerfully ~ 1 1 ~ s ~ ~ l o ~ 1 1 ~ 1 ,  soiiie\vIint 

reculling those in the Pontellidct.. T h e  digitiforin lobes of tlio aiiterior 

edge a re  rather uncqual in size, tiiid only 4 in numl)er, the 2 ~)roxintal ones 
being wholly coilfluent. The s e h  spriiiging from these lobes are also rattier 

unequal, rapidly inci.easing in size dishlly, one of the 3 belorigirig to the 
outermost lobe beirig very nitich proloriged arid claw-shnped. A sirnilor. chu- 

ratter is also exhibited by 4 of the spines issuing from the short terminal 
part. All these claw-like spines are ubriiptly curved in tlieir dis;tnJ port arid 

finely denticulate ulong the coI1cave edge, their length being almost twice 
that of the stem of the ~naxilliped. 

The posterior mnxillipeds (fig. 5) tire far less robust, and, 011 the \\‘llole, 
are built u1)on the Same type as in the other Temoridtq the 2 basal Joints 

being sornewllat lamellarly expanded, arid the terininal part very flexible, 
c.al~lposed of 5 weI]-defined articulations clothed with slender setae. 

Of the legs, orlly the 4. anterior pairs are nabtory ,  the 5th Pair ,ei1% 

very different. 
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The 1st pair of legs (fig. 7) are conlparutively small, and also differ in 

other respects from the 3 succeeding pairs. The 1st basal joint has its usual 
plumose seta inside, and at the inner corner of the 2nd 1)asul joint another 
deflexed seta occurs, not found i n  the other pairs. The outer ramus is some- 
what longer than tlie hasal part, and has the first 2 joints rather ])road, each 

tarrying inside a natatory setit, but without any trace of spines outside. The 
last joint is somewtiat shorter than the other 2 combined, antl is rattier nor- 

rower, having likewise the outer edge unarwed; it carries 4 natatory setae 

inside, and tit the tip a slender spine, outside whicli nrlother much smaller 
spine is attached. The inner ramus is scarcely r ime than half as lorig as 
the outer, and is composed of 01i1y 2 joints, the last of wliich is the larger. 

It carries 5 natatory set&, none of which issue from the outer edge. 
The 3 succeeding pairs (figs. 8, 9, 10) are essentially of similar structure, 

and n i d i  larger Ilia11 the lst, with hoth rami distinctly 3-articulate, and the 
outer one very strorigly dwelopetl, Leirig mort than twice as large as the 
inlier, 111 all the 3 pairs the terminal joint of this ramus is longer than the 

other 8 conibined, arid is iirinetl outside with 3 short spines, inside with 5 
natatory set*, and nf the tip with a long spine coarsely denticulate outside. 
The inner ramus lias likewise tlie last joint considerahly larger than the 

others, antl in  all 3 pairs t-arries 10 natatory setre, 2 of which issue outside 
the last joint. On a closer coniptlrison, however, sonie minor differences are 
found to exist between these ,3 pairs. ?‘lius i n  the 2nd pair (fig. 8), the 

natatory seta of the 1st joint of the outer ramus is replaced by a short spine, 
and in the 3rd pair (fig. 9) a very strong deflexed spine occurs a t  the outer 
corner of the 2nd hasat joint, not found iii thc 2nd pair. In the 4th pair 

(fig. 10) a similar, but much shorter spine is present, whereas the 1st basal 
joint is without the usual plumose seta inside. 

The last pair of legs (fig. 11) are very different from the others, each 

forming 8 siiiiple stem composed of 3 joints, of which the first 2 represent 
the basal part, the 3rd the outer ranius. The latter is very slender and 

elongated, almost twice as long as  the other 2 combined, and linear in form, 
carrying at the tip 2 unequal spines, the inlier one the longer and somewhat 
incurved. 

The adult inale (PI. XXX, fig. 3) is somewhat smaller than the female, 
Otherwise these legs are quite naked. 

scarcely exceeding a length of 1.05 111111. 
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It is not very unlike the female, as regards the general form of the Id!,  
though easily recognizable by the structure of tho right anterior antenna, the 

last pair of legs, and the tail. The latter is comparatively narrower and 
more regularly cylindrical in form than in the female, and is divided into 5 
well-defined segments, none of which distinguishes itself ty any consider- 
able size. 

The right anterior antenna (see figs. 3, 5) is very distinctly genic*ulate 
a t  about the distal 3rd part of its length. and has the 4 articulations preceding 

the geniculation rather dilated, and contnining a strong musclt~ acting ulmn 

the terminal part. Of thew ~rticulatioris. the Inst is dist inguihd 1)y a very 
conspicuous semilunar emargination of t tw ariterior edge, rlcfined IwoxirnaIIy 
by a vcry strong spiniform procws, and distally by mother Iwoctss of smaller 
size. The terrniiinl part is coit.sidcrahly loiigrr thaii the dilated portion. aid  
is composed of 5 articulations. the 1st nC which is the largest. arid sonrwhat 
fusiform in  shape, projecting at tlic end anteriorly i i i  a small haniiforni 
prominence, 

Thc posterior a n t e n n ~ ,  oral parts, and nntatory lcas csnctly agree in  
their structure with those appendages in thc. female. 

The last pair of legs (PI. XXXJ, fig. 12), 0 1 1  t l i c  other hand, nre rattier 
different, and, as USIIRI,  transformed in to  n prehensilc apparatus, suhservient. to 
copulatioii. The 2 legs are rather unequally tlevelopetl. tlic right being niuc.li 

the stronger. In both legs R 1,iartic:rilatc basal pari (:a11 he distinguishecl, 
arid a terminal part answering to the outer rnniiisj a n d  cousisting of 2 piews, 

movably connected with each ot,her, the distal one mort' propcrly represctnting 
2 firmly conne&d articulations. Kot the slightc1st trace of an iniier I Y I I I I ~ S  

cun be detected in either of the two legs. The proximal piece of the (crniirial 
part in the right leg is very large, lamellarly expanded, and of an  irregular oval 

form, with 2 angular prominelices outside, arid corttaining R strong miisck, 

acting lipon the distal piece. 'rhe latter is transformed into il [)owerfir~ in(!ilrvcd 

claw, mmyi11g, a t  Some distarlce froni thc hsc:, a small spine. On the left 
leg, the 1)roximal picre of [lie ter.rlljl~aI part is scnrcely longer thall the 1)n.d 

part, and not a t  all dilated, the iliner edge being slightly insiriunLetl i n  the 

middle, and clothed \I.ith delicate cilia. The distal piece is of about the sanle 
length as the proximal one, and terniinates i l l  a Straigllt. denticulated SJ)ille, 

outside which a much smaller spine is athiched. 
14 



106 G. 0. SARS. CRUSTACEA. [NORW. POL. EXP. 

Occurrence. This form was found i n  7 of the samples, taken on the 
following dates: March 22nd, 1894, between March 26th and April 4th, 1894, 
May 22nd, 1894, May 7th, 1895, June %th, 1895, July 30th, 1895, November 
12th, 1895. One of these samples was taken from the surface of the sea, 
the others from depths between 100 and 200 metres. 

Fam. ACARTIIDB.~ 

23. Acartia longiremais, (Lilljeborg). 

Some few specimens of this well-known form were found in  a sample 
taken October 13t11, 1893, north of t h ~  New Siberian Islands. 

Distl-ibdion. 
Isles, coast of France. 

Norwegian coast, Kattcgat, ttie Baltic., Bay of Kiel. British 

C PCLOPO IDA. 

Tribe : ISOKERANDRIA. 

Fan] . ONCEIDB. 

Gen. Onccea, Philippi. 

Syn : Adaria,  h n o .  

Reinark. This genus \vas estal~lislietl by Philippi as early as in the 
year 1843, to inc.Iude a pecxlinr Cyclopoid Copepod from the Mediterranean, 
0. venirsta, Phil. Another species, 0. wediterraweu, was subsequently added 
by Claus, and Dr. Giesbrecht records 110 less than 8 additional species, some 
from the Mediterranean. some from the tropicul parts of the oceans. I 
myself. many years ago, c~bscwecl a species off the south coast of Norway, 
arid this form has turiied out to be identical with one of the Mediterranean 
species descrilwd ly Dr. Giesbredit as 0. conifem. In some samples taken 
i n  the most easterly part of tfip polar hasin traversed by the ‘Fram’, 2 spe- 
cies of this geiius were found in great abundance. One of these is iden- 
. . . . -. .- 

1 Ttw corrcsponding sutrfarnily is Itwncd Iiy Dr. Giesbrecht ParaponfeRi~a; but 88 

Acartza is of much older date than Parapotrtella. ttie family ought more properly t o  
bv nnmrd from that genu\. 
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tical with the species fornierly observed off the Norwegian coast, and the 
other is indistinguishable froni a species recently described by Die. Giesbrecht 
from great depths of the Pacific Ocean. The latter species will be described 
more in detail below. It may be here noted, that a species of this genus 
has been recorded (1875) by Prof. IJi1l*jeborg from Mosscl Bay in Spitsbergen, 
and by Mr. Bourne (1885) from Plymouth. in both caaes determined as 
0. me&iteruama, Claus. 

24. Onma. notopus, Giesbrecht. 
(PI. XXxII, figs. 1-14). 

Onccea notopus, Giesbrecht, Fauna und Flora des Golfes von Neapel: Pela- 
gische Copepoden, p. 60, etc., PI. 47, figs. 12, 15, 45. 

Specific Characters. Body comparatively robust, with the anterior divi- 
sion rather tumid, oblong oval in form. greatest width about equalling half 
the length, and occurring in front of the middle, aiiterior estreniit! narrowly 
rounded. Tail not attaining half the length of tlie anterior division, genital 
segment longer than the remaining part. Caudal rami short, not nearly twice 
as long as they are hroad, innerniost apical seta longer than the outermost. 
Anterior antennre with the proximal joiiith rather h a d  and compressed. 3rd 
joint about the length of the 2 preceding ones c-omhilied. Postcrior antenna, 
with the terminal joint comparatively short. scarcely more than half the length 
of the penultimate one, and having the 2 groups of anteriorly-curving setse 
close together. Posterior maxillipeds comparatively strong. dactylus shorter 
than the palm, and coarsely denticulate inside, tlie 2 palmar spines likewise 
spinulose and rather strong. Last pair of legs forming each tt slender cylin- 
dric piece, carrying 2 subequal spiiies on the tip, and extended obliquely up- 
wards. Length of adult female 0.70 mm. 

Neither in the 3 figures given by Dr. Giesbrecht (body of 

female in outline, seen from the side and from ahove, and the left posterior 
maxilliped), nor in his descriptive notes? can I find any point of difference 
whatever between his species 0. notopus and the polar form here in 

question, and I a m  therefore induced to believe that these two forms are in 
fact identical, in spite of their widely remote occurrence. The most conspic- 

uous specific. character is undoubtedly the peculiar structure of the last pair 
of legs, which is exactly the same in the 2 forms. 

Refnarks. 
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D e s c r i p t i o n  o f  t h e  F e m a l e .  

The average length of the body in fully adult specimens is 0.70 mni. 
Dr. Gieshrecht, on the other hand, gives the length as 0.95 mm., and this 
difference in size might perhaps give rise to some doubt about the identity of 

the 2 forms. AS, hnwever, in the next species also, the length given hy Dr. 
Giesbrecht considera1)ly exceeds that of polar specimens, and, moreover, Dr. 
Giesbrecht himself has proved, in the case of some other species, rather a 
wide range of  ariat ti on in this respect, no great stress can, in my opinion, 
he laid upon this tlifferencc. 

The general form of the body (see figs. 1 8 2), as compared with that 
of the other known species, is rather short arid rohust, suhpyriform. The 
anterior divisioii is somewhat tumefied and, seeit dorsally (fig. I). of oblong 
oval form, with the greatest widtli ecpal to about half the length, and occur- 
ring rattier in frotit of the initldle. J t  is cromposed of 6 well-defined segments, 
the 1st of which is much the largest, exceeding in length the 2 succeeding ones 
combined, wheiseas the last segment is extremely small and sharply marked off 
froin the others, hii tg,  as i t 1  other Cyclopoida, very movably connected with 
the preceding one. so thnt i I  t ins niore the appearance of belonging to the 
posterior than to the anterior division. The cephalic segment is evenly 
rounded nnteriorly. and projects h i  front in a small deflexed rostral promi- 
netice, behind \vhi(:It the lower edges of the segment lorrn on each side a 
perfectly even curve. 

The tail (see fig. 4) is scarcely lralf as  long ns the anterior division, and is 
much narrower, sut)-cylindric in form. It is composed of 4 segments, the 1st 
ol which, the genital segment, is much larger than all the others combined. 
This segrrient is gradually somewhat dilated in front, and, unlike what is 
generally the case, has the 2 genital orifices on the dorsal side. In a few 
specimens, the 2 ovisacs were still adhering to them, each containing a very 
limited niimher of ova, generally only 4. The arid segment is a little larger 
thnn the next preceding one, and eshihits a t  the end dorsally a quad- 
raitgular, thin-skinned area, containing the anal orifice. The caudal rami are 
rrither small, not nearly twice as long as they are broad, and are separated 

in Lttc middle hy a distinct interspace. Each ramus carries 5 setre, 4 of 
which issue close together from the transversely truncated tip, the 5th from 
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a ledge of the outer edge, rather in front of the middle. The latter seta is 
very small, and this is also the case with the outermost of the apical setae. 
The innermost seta is about twice as long, and distinctly ciliated, like the 2 
middle ones. The latter are much longer than the others, though somewhat 
unequal, the inner one heing considerably longer than the outer, and some- 
what exceeding half the Length of the tail. Moreover, from the dorsal face 

' of each ramus an extremely delicate bristle arises, not indicated in 
the figure. 

No trace of eyes is to be detected, and, indeed, the total absence of 
these organs is a clrnracter common. to a11 the species of this genus. 

The anterior antennae (fig. 3) are shorter than the cephalic. segment, and 
are angularly bent a t  the base. They are composed of only 6 articulations, 
the 3 proximal ones constituting a hasnl division, tho 3 distal ones a well- 

defined terminal part. The 3 joints of the basal division are somewhat dilated 
and compressed, but rather unequal in size. The 1st joiiit is constricttd a t  
the base, gradually widening distally. and carries at the end anteriorly 2 
slender bristles. The 2nd joint is larger tliaii the lst, with which it forms R 

geniculate bend. It carries 4 slender bristles, one of which issues near the 
base from a distinct ledge of the anterior edge, the other 3 from the end. 
The 3rd joint is about the length of the 2 preceding ones combined, and 
gradually tapers somewhat distally. It carries 2 successive bristles at about 
the middle of the anterior edge, and another bristle at the end. The terminal 
part is very sharply marked off from the basal part, being greatly constricted 
a t  the base, and connected with the basal part by il very mobile articulation. 
It is somewhat shorter than the 3rd hasal joint, and of the 3 joints composing 
it, the 1st is much the largest, about equalling i n  length the other 2 com- 
bined. This part carries several very long and slender bristles, 6 of which 
issue from the tip. 

The posterior antenna? (fig. 4) form each a simple curved stem, consisting 
of 3 joints, the 1st of which constitutes the basal part, the other 2 the inner 
ramus, no trace of an outer ramus being present. The basal joint is oblong 

and gently curved, with the anterior edge bulging considerahly in the middle, 
and carrying a t  the end a slender bristle. The 2nd joint is shorter than the 
lst ,  but rather broad, fusiformly dilated, and quite naked. The terminal joint 

is scarcely more than half as long as the 2nd, and carries 10 spinifom, 
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anteriorly-curving setre, 6 of which issue close together from the tip, the other 
4 from a slight protuberance of the anterior edge near the base. These 2 
groups of s e k  are only separated by a very short interspace. 

The oral orifice occurs, a t  rather a long distance from the antennae, a t  
the tip of an obtuse protuherance projecting from about the middle of the 
ventral face of the cephalic segment (see fig. 2). I t  is bounded in front by 
a slight chitinous lamella, representing the anterior lip; and on each side of 
it the extremely small mandibles and maxillee have their place. 

The mandibles (fig. 6)  each form a very small, hut highly chitinized 
piece, the extremity of which is abruptly incurved, and produced to 2 strong 
cutting teeth, finely denticulated along one of their edges, and each accom- 
panied by a slender bristle. 

The maxillae (fig. 6) are still smaller than the mandibles, and more 
membranous in structure, each carrying a single ciliated bristle inside, 
and 4 such histleu outside, attached to n slight lamellar expansion, the tip 
itself being conically produced and incurved, with 2 small apical spines. 

The anterior maxillipeds (fig. 7) originate just behind the buccal protuber- 
ance, a n d  extend obliqiiely in front, so that their extremities project a t  the 
sides of the oral orifice. They each consist of a thick, muscular basal part, 
to  the end of which a niore highly chitinizcd and incurved piece is movably 
articulated. This piece, which is of 1 1 0  considcrdde size, projects at the end 
i n  2 claw-like teeth, fringed along oiie edge with closely-set denticles in a 
comb-like manner. The teeth are somewhat uriequal in size, the outer one 
being the larger; and, as in the mandibles, they are both accompanied by 
n slender hristle. 

The palp is wholly absent. 

The posterior maxillipeds (fig. S), which originate immediately behind the 
anterior, are rather powerful, and proriouricedty prehensile, exhibiting besides 
the basal part, a dilated hand, upon which B strong, claw-like dactylus admits 
of heing impinged. The basal part is quite siniple, without any armature. 
The hand is twicc RS long as the basal part, and oval in form, with 2 strong, 
denticulated spines inside. The dactylus is very strong, somewhat shorter 
than the palni, and coarsely denticulated along the inner edge. 

Of legs, 5 pairs are present, the 4 anterior ones being natatory, whereas 
the last pair are siinple. 
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The natatory legs (figs. 9-12) are built upon the Cyclopoid type, the 
basal part being very broad and lamellar, and h t l i  rami distinctly 3-articuIate, 

and not differing much in size. 111 each pair the 2 legs are held logether 
by a broad chitinous plate, intercalated between the 1st hnsal joints, SO as 

only to admit of simultaneous movement (see fig. 9). Although these legs 
are of essentially the same structure, yet, on a closer conlparisoll, several 
minor differences may be found to exist between theni, iriakirig i t  nec-essary 
to describe each pair separately. 

The 1st pair of legs (fig. 9) have the rami soniewliat sliorter thari in thc 

succeeding pairs. On the other haiid, the hasal part is fully as large, and 
has the inner corner of the 2nd joint rectangular, with a straight, deflexed 

spine attached to it. On tlie outer side of this joint, as  i i i  the 3 succseedilig 

pairs, a small bristle is attached. The outer ramus is a little longer and also 
broader than the inner, and has the termiiial joint about the length of the 

other 2 combined. Each of the lattci. carries outside a strong spine, 1)ut only 
the 2nd joint has a natatory seta iiisidc, the 1st joint being devoid of ally 

such seta, both i n  this arid the 3 succeeding pairs. The terminal joint has 4 
natatory setae, and 4 spines gradually increasing in length distally, 3 of tlieni 

issuing from distinct ledges of the oriter edge, the 4th froin the tip. All tlie 
spines, both i n  this and the succeeding pairs, are bordered by a Iiyaliiie, fiiiely 

serrated rim. The iiirier ranius is fringed outside with delicate cilia, and has 
the terminal joint as long as the other 2 combined. It carries 7 natatory 

setae, 5 of which belong to the terminal joint, which, moreover, has at  the tip 

a spine of the same structure as  those of the outer ramus. 
The 2nd pair of legs (fig. 101, like the 2 succeeding pairs, have the inner 

corner of the 2nd basal joint produced to a short acute projection. hut  without 

ally spine. Both ralni are more eloiigated, and of about equal size, the 
terminal joint in both 1,eing considerably longer than the other 2 combined. 

The number of spines on the outer ramus is the same as in the 1st pair, 
but the terminal joint has one additional natatory seta. The inner ramus 

has only 6 such s e h ,  one on the lst, 2 on the 2nd, and 3 on the last joint. 
On the other hand, there are 3 spines on the terminal joint, 2 of which issue 

from the tip, the 3rd from a ledge of the outer edge. 
The 3rd pair of legs (fig. 11) have the rami still more elongated, the 

outer one differing from that of the 2nd pair in the absence of the proximal 
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spine of the terminal joint, the inner one in having only 2 natatory seta? 
inside the last joint 

The 4th pair of legs (fig. 12) have the outer ramus exactly as in the 3rd 
pair, whereas the intier ramus is much narrower, and projects considerably 
beyond the outer. This ranius also differs in having only a single natatory 
seta inside the terminal joint. attached a t  a short distance from its base. 

The last pair of legs (see figs. 13 & 14), RS in other CycZopoi&a, are 
very small and simple in structure, issuing somewhat laterally from the 
basal segment of the trunk. In most other Cyclopoidu the legs of this pair 
are biarticulate; but in the present fornm, the prosinial joint is completely 
consolidated with the segment, and is only indicated by the slender bristle 
belonging to it, which in this case issues froni the segment itself, outside the 
base of the distnl joint. The latter is rather unlike that in the other known 
species of this genus, forming a derider cylindric piece provided at the tip with 
2 subequal seta?. This piece extends obliquely upwards, so as to project 
dorsally, when the animal is viewed laterally (fig. 2): hence the specific 
name notopus, proposed by Dr. Giesbrecht for this species. 

The adult mule is much smaller than the female, and on the whole 
resembles that of the next species (conf. fig. 15). It is easily to be distinguished 
from the fernale by the more powerfully developed posterior maxillipeds, and 
by the structure of the tail. The latter is composed of 5 well-defined seg- 
ments, the 1st of which, tlie genital segment? is greatly tumefied, and gener- 
ally contains, within its lateral parts, 2 vesic:ular spermatophores ready to be 
evacuated. During copulation, the male grasps the female with his powerful 
posterior rnuxillipeds tlorsally at the boundary between the last segment of 
the trunk and the genital segmcol.; the 2 sexes are not infrequently found 
locked together in this manner even after having been preserved in alcohol 
(conf. fig. 15). 

Occurrence. This forni octcurrcd very abundantly in some samples 
taken on the 13th October, 1893, riortli of the New Siberian Islands, the tow- 
net having heeri lowered to a depth of 50 metres. 

down to IO00 metres (Giesbrecht). 
Distribution. Pacific Ocean, between 900 and 1240 W., 110 N. and 30 S., 
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25. Onma conifera, Giesbrecht. 

(PI. XXXII, figs. 15, 16). 

OnCGea conifera, Giesbrecht. 1. c. p. GOO. etc., PI. 2, fig. 10; PI. 47, figs. 4, 16. 
21, 28, 34-38, k2, 55. 

Specific Charactom. Body comparatively rnore slender than in the 
preceding species, greatest width of anterior division not nearly attaining hnlf 

the length. 1st pedigerous segment in female exhibiting dorsally a very con- 
spicuous coniform gibbosity. Tail &out half the length of the anterior divi- 
sion, genital segment scarcely longer than the remaining part of the tail. 
Caudal rami frilly twice as long as thcy are broad. innerniost apical seta 

shorter than the outermost. Anterior antenna comparatively narrower than 
in 0. notoyncs, 3rd joint longer than the 2 preceding ones comhinetl. arid 
nearly twice the length of the terminal part. Posterior antennae with the last 
joint almost as long as the 214 nnd having the 2 groups of anteriorly- 

curving setae separated hy a rather long iiiterspac-c. Postrrior maxillipeds 

with thc! dact.ylus rather slender. and ahnut tht. length of the palm. pd111ar 
spines likewise slender. 2nd, 3rd and 4th pairs of legs with the inner r ~ m i i s  

produced at the tip, hetween the 2 apical spines. to a triangular projection. 
Last pair of legs rather small, with the distal joint short, oval. not pro- 

jecting dorsally, apical set= very rinequal. Length of adult femalc 0% mm. 
Remarks. This form also, a t  least in the female ses. is distinguished 

fairly well from the other species hy an easily ohservahle character. viz., 
the peculiar dorsal gihhosity of the 1 st pedigernus segniciit, this chnracter, 

indeed, having given rise to the specific n m w  conifem, pi-opos~I hy Dr. 
Gieshrecht. It also differs from the preceding species in several othcr 

points, mentioned in the al)ove diagnosis. Any more detailed tlescriptioii of 

it is not, I think, needed to show its identity with the form recorded by Dr. 
Giesbreclit. 

Occurrence. This form was found rather plent.ifully in the same samples, 

in which the preceding species occurred. 

87O and 1.320 W., 130 N. and 30 S., down to 44" metres (Giesbrecht). 
Distribution. Coast of Norway, Mediterranean. Pacific Ocean, befwen  

15 
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Gen. Ijubbockia, Claus. 

Remarks. This genus was established in the year 3863 by Prof. Claus, 
to include a peculiar pelagic Copepod found a t  Messinn, L. squillintana. 
Another species, L. aczt.leata, has rec.ently been added to this by Dr. Gies- 
brectit, both forms having been stated by the same author to occur also in 
the tropical parts of the oceans. North of the Mediterranean, however, neither 
of them have ever been recorded, and the gcrius has therefore been supposed 
to have quite a southern distribulioii. It was therefore very surprising to 
find this genus represenled i n  the Polar Sea by a well-niarked species, closely 

allied to one of the 2 previously known forms. 
The present genus undoubtedly belongs to the same family as Oncceic, 

though differing rather markedly, both in the presence of only a siiigle 

(dorsal) ovisac, and i n  the structure of the oral parts. The latter, as also the 

posterior antennre, exhibit a pi~onounced resemblance in structure to those 
appendages in the genus Lichcmolgus, Torell, the species of which, as is 

well known, live n parasitic life within the hranchial cavity of Ascidians. 
It is, indeed, very probable, that the species I.mth of the present genus and 
that of Onma, lead a semi-parasitic existence 011 some pelagic animals; but 
as yet, their hosts have not been ascertained. 

26. Ijubbockia, glacialis. n. sp. 
(PI. XXXIII). 

Specific Characters. 0. Hody very derider and elongated, with the 
anterior division somewhat tumid arid, seen dorsally, oblong oval in form, 

somewhat more attenuated behind than iri front, anterior extremity evenly 
roundd, penultiniatt* pedigcrous segment slightly eniarginated behind, with 
the lateral corners scarcely produced. Tail exceedirigly narrow and elongated, 
rotl-liktb. akoii t eqiialling i i i  length ' i s  of the anterior division, segments 

smooth, without any circlets of tleriticlt!s hehiiitl, genital segment slightly 
dilated i n  its anterior part, anal segment scmcely more than half as long as 
the preceding one. Caudal rami about twice the length of the anal segment, 
and nnrrow linear in  form, pointing straight hehind, seta of the outer edge 
occurring abnirt in the middle. Anterior anterinae 7-articulate, and clothed 
with very lorig twistles, among which a number of very delicate sensory 
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filaments may be discerned. Posterior antennae with the terminal joint long 
and narrow, with 6 comparatively short, anteriorly-culling apiml setee, and 

another much longer seta issuing from a dktiiict ledge inside the tip. Pos- 
terior maxillipeds with the hand per'fcctly smooth. dactylus long arid slender, 
finely denticulated inside. Natatory legs with the spines of the outer rainus 
very slender, the apical one almost attaining the lenglh of the whole raiiius, 
all bordered with a hyaline, smooth rim. Last pair of legs rather small. with 
the 2 apical spines of tlie same structure as those 011 the natatory legs, the 
larger one reaching only a littlrt bewnd the middle of lhc  genitnl segnient. 
Length of adult female 2.45 mm. 

This form does not agree fully with ttitlier of tliv 2 hitherto 
known species, thorigh approaching soniewhat nearer to L. aczr.knta than to 
L. sqzcillimana. It differs materiall\-, from the former, tiowever. in the per- 
fectly smooth caudal segments. as also in the rclativc length of these seg- 
ments. Moreover, on a closer comparison, some niinor differences niay bc 
found to exist in the structural tfetails. 

R e m ~ r h .  

D e s c r i p t i o n  o f  t h e  F e m a l e .  

The length of the body i i i  fully adult specimens amounts to 2.46 mm., 
and this form accordingly grows to a soniewhat larger size than either of 
the 2 hitherto known species, the larger of \vhich (L. nculeata.), according 
to Dr. Giesbrecht, has a length of 2.30 nim. 

The  body is highly pellucid, allowing the intestine, ttw anterior part of 

which forms a large oval tlilat~tion (see figs. 1 &. 2). to he distinctly seeii 
through its thin walls. The general form is very slender and elongated, with 
the 2 chief divisions rather sharply marked off from each other. The anterior 
division is somewhat tumid. and, seen dorsally (fig. I), exhibits a rather 

regular oblong oval or ohovate form, with the grecitest width not quite 
attaining half the length, and occ~rr ing in front of the niitldle. The anterior 
extremity appears evenly rounded, t,hc posterior more attenuated. As in 
O~ZCCZU, this division consists of 6 \vell-defiried segments. the 1st  of which, 
the cephalic segment, is about the length of the 4 sucrecding ones combined. 
The  penultimate segment is slightly emarginated in the middle, and has the 
lateral corners far less prominent than in L. a,cu.lenla, and rounded off a t  
the tips. The  last segment of the trunk, a9 in other Cyclopoida, is very 
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sharply marked off from the precediiig one, with which it forms a very 
movable articulation, whereas it is firmly connected with the 1st caudal 
segrnent, so as apparently to form part of the tail. It is also much narrower 
than any of the preceding segments, and only very slightly dilated distally. 

The tail proper (fig. 14) is exceedingly narrow, almost rod-like, and equals 
i n  length about % of the anterior divisioii. It is composed of 4 well-defined 
segments besides the caudal rami, all beiiig perfectly smooth, without any 
traces of the circlets of denticles found i n  the other 2 species at the posterior 
edges. The genital segment is much the largest, occupying about l/g of the 
length of the tail. It is slightly dilated in its anterior part, and, as in Onccea, 
has the genital orifices situilted somewhat rlorsally. None of the specimens 
found were ovigerous; but there cannot be any doubt that the ova in the 
present form. as  in L. spuillimuna. are congregated within a single dorsal 
ovisac. The anal segment is much smaller than the others, scarcely exceeding 
half the length of thc preceding segnient, whereas in the other 2 species, this 
segment is about the Same size as  the latter. The caudal rami are very 
slender, linear, nearly twice as long as the anal segment, arid extend straight 
behind. They each carry 6 setae, 4 apical and 2 lateral. One of the latter 
is attached close to the tip, the other at about the middle of the outer 
edge. Both these se te  are rather short, and this is also the case with the 
innermost apical seta. The remaining 3 set= are distinctly ciliated, the 
middle one being much the largesl. attainiiig nearly I/R of the length of the 
tail, whereas the outer one is scarcely half as lorig as the inner. 

Ko trace of eyes could be detected, and indeed in neither of the 2 
previously known species have such organs been found to exist. 

The anterior antennae (fig. 3) are much shorter than the cephalic segment, 
a d ,  011 the whole, agree in structure with those in Omma, being clothed with 
slender bristles of coiisiderable length, among which a limited number of very 
delicate sensory filaments may he discerned. They apparently consist of 7 
joiiits, 4 of \vhiclr belong to the basal part, the other 3 to the terminal part. 
Tlle joints of the former part are, however, far from being distinctly 
defined. On the other hand, the lines of demarcation between the 3 joints 
of the terniinal part are fully as  distirict as in the genus O n m ,  which 
is iiot the case in  the other 2 species. 
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The posterior antennae (fig. 4) form each a very slender stem abruptly 
bent in front of the middle. This stem, as in Onccen, consists of only 3 
joints, the 1st of which coristitutes the basal part, the other 2 the imer  
ramus, the outer ranius in this instance heing also quite ohsolete. The basal 
joint is quite unarmed, and but slightly dilntetl distally. The 2nd joint is very 
small, and carries anteriorly a very delicate bristle. The 3rd joiiil is slender 
and elongated, fully as long as the other 2 cotiibincd, and is narrow lineal. 
in form. It  has the posterior edge finely ciliated, and carries anteriorly 2 
small bristles, separated hy a long interspacr. From the obtusely rounded til), 
G comptvatively short, anteriorl~-l*iir\.iuf bristles issue closc togcther. arid 
immediately inside them, 2 othw hristles are ntlarhed fo a sepnriitt. ledge, 
one of them of considerable leiigth. 

The mandibles (fig. 5) agree with those in Oncmrc in the total absence 
of a palp. Otherwise, however, they are rather different, iuid mort’ reseinhle 
in structure those in  the parasitic gcniis .T,ic/zo1)~olyz4s. A s  i i i  tliat p i u s ,  

they each terminate in a falciform lfippet hordered tllotig the COIIVCX edge 
with a finely serrated rim, and exserted to n thin flexihle point, which pro- 

jects far into the buccal cavity. Outside this luppel, n straight spine of 

no great size, arid 2 falciforrn set* are attached, aiid at this place thv 
mandible is clothed with a number of delicate hairs. 

The rnaxille (fig. 6) are very small and simple i i i  struc.turt$, each termi- 
nating in a conical proriiinence, tipped with 2 uiieriiitil ciliated s e k ,  and 
having a thin plate outside, carrying 3 like\vise ciliated set=. This plate 

seems to answer to the palp, and is well-defined at the base. 

The anterior maxillipeds (fig. 7) exhibit coch R broad ard m~isc.i~lar biwd 
part, and an incurved, biarticulate terminal part. The 1st joint of the latter 
carries inside a strong, slightly curved spine, closely dentated nl0116 the 
convex edge in a comb-like manner, and opposite to i t  a slender ciliated seta. 
The 2nd joint has 2 comparatively short apical spines, the outer of which is 

dentated in a similar manner to the inner spine of the 1st joiiit. 
The posterior maxillipeds (fig. 8) are rather powerful, and. as in  Oncma, 

pronouncedly prehensile, consisting of R short basal joint, an oval dilated 
hand, and a slender, claw-like dactylus, which admits of being impinged upon 
the latter. Both the basal joint and the hand are quite ullarnled, whereas in 

the other 2 species, the palmar edge is divided into a number cf dentiform 
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projections. The dactylus is very slender, fully as long as the palm, and 
but slightly curved, with the inner edge finely denticulate. 

The natatory legs (figs. 9-12) are built upon the very same type as in 
Onccea, though exhibiting some minor differences, both as to the basal part 
and the rami. The 1st basal joiiit in all pairs except the 4th, has a plumose 
seta inside, that is wanting in Onccca; and the inner corner of the 2nd joint 
is broadly rounded and perfectly smooth, tfic terminal edge projecting, in all 
the pairs, between the irisertions of the rami, in a wellmarked triangular 
prominence. The rami agree closely in structure with those in Oncam, and 
carry the very same number of spines and natatory setce. The spines, how- 
ever, are much more slender, and the hyaline rim appears quite smooth. 
The apical spine of the outer ramus almost equals in length the whole 
ramus. 

The last pair of legs (see figs. 13 & 14) form each a small cylindrical 
piece attached to the sides of the last segment of the trunk, and more properly 
representing the distal joint, the proximal joint being wholly consolidated with 
the segment. At the end of this piece are 9 unequal spines, both of exactly 
the same structure as tlie spines of the notatoiy legs. The inner and larger 
spine extends only a little beyond the middle of the genital segment, whereas 
in L. aculeatn, it reaches nearly to the posterior edge, and in L. squillimana 
even projects beyond the limits of this segment. 

Occurrence. Some few specimens of this peculiar Copepod, all of the 
female sex, were found in a snmple taken May 22nd, 1894, hetween the 81st 
and 82nd degrees of latitude, the tow-net having been lowered to a depth of 
100 metres. 

Tribe : AMPHARTHRANDRIA. 

Kewmrlcs. This tribe is here bken in a more restricted sense than is 
done by Dr. Giesbrecht, who comprises in it all Copepoda in which both 
antennae of tlie 1st pair in the male are prehensile. In my opinion, the 2 
families Nonstrillidce arid HarpacticidcF are so very distinct, that they 
ought both to he regarded a s  great divisioiis equivalent to the division 
Cdanoidn,  only the Cyclopoid fornis with the above character being kept 
in the tribe. 
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Fam. OITHONIDE 1. 

Gen. Oithona, Baird. 

Remarks. Of this genus, 2 distinct species occur off the fiiorrsq$ali 

coast, one of t h e n  being more than twice as large as the other. Roeck 
records these 2 species under the narrws 0. spinifrom and 0. p y p r m ~ .  
T h e  first-ntinied form is most probably identical with 0. plu,?zifera, Hair(], 
the 2nd with 0. hdgolundica, Claus, both these names having ttie priority 

to those proposed by Boeck. I n  Dr. Gieshrecllt’s opinioi~, both the Nor\vegiari 
forms recorded by Boeck are  identical with the Mediterraiieall species descrit,ed 
by Claus as 0. sirnilis. This  i s  evidently erroneous, since, as stateti above, 

the 2 Norwegian forms are very distinct the one froin the other. Kor (mi I 
admit the assumption of Dr. Giesbrecht, that 0. helgolandica aiid 0. sivtilis 
are identical, as it s!:enis hardly probable that Ciaus would have tfescrilbed 
the very same species under 2 different names. In the Polar Sea, this geiioi 
is represented by a single species, which has  turned out lo l i e  itleiitical \villi 

one of the 2 forms occurring off the Norweginii coast. 

27. Oithona helgolandica, Claus. 

Syn : Oi2hona pygmcea, Boeck. 
n ,, spi?tifrons, Brady (not Roeck). 
n ,, spinirostris, Giesbrecht (not Clnus). 

Some few specimens of this form were found in 4 samples taken 

Distribution. Coast of Norway (very coininoii). h i t is l i  Isles, Heligolatid, 

October 12th arid 13th, north of the New Siherian Islands. 

Bay of Kiel. 

Fam. MORMONILLIDE. 

Gen. MwmoniUa. Giesbrecht. 

Remarks. T h e  systematic position of this remarkable genus, established 

by Dr. Giesbrecht, appears somewhat doul)tful, since only one sex, the 
female one, is as yet known. I tliiiik, however, that Dr. Giesbrecht is quite 

* I think the establishment of this family is necessary. Dr. Giesbreclit refers the 
genus Oithona to the family CgClopidc~. 
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right in  referring i t  to his tribe Ampharthrandria, and it will unquestionably 
also be found to belong to this tribe in the restriction here adopted, exhibiting, 
as it does, no affinity whatever to either the iMomtrilloidu or Harpactoida, 
whereas the Cyclopoid type is unmistakable. In general appearance, this 
genus somewhat recalls that of Oithona, but in  its strrictural details it dif- 
fers to an extent that does not allow of its being included in the same family, 
the new family illormonillidm, established by Dr. Giesbrecht, heing evidently 
needed for i t s  receptioii. Ih. G i e h w h t  records 2 species of this genus, viz., 
M. phaswaa and M. winorl both tukeii i n  thc Pacific Ocean south of the equator, 
from great depths (1800 metres). Thc occurrence of a species of this genus 
in the Polar Sea is of considerable iiiterest, and, in  order to ascertain the rela- 
tion of this form to t.he 2 s p i e s  described by Dr. Giesbrecht, I have subjected 
the specimens to a very careful rxnmination, without, huwever, having come 
to a definite ctondrsion as to wlietlier the polar form is or is not identical wit11 

one of them. It seems to agree 1)csl with tlie species named by Dr. Gieshrecht 
X. minor; brit IIie agreement is not quite perfect, and, as the places where 
thew 2 form5 were found are so widcly remote, I prefer to describe the polar 
form provisionally iis a new spcciea, leaving the ultimate decision regarding 
the identity or non-ident.it! of lhc two forms for future investigations. 

28. Mm.monilla> polaris, 11.  sp. 

(PI. xxxrv). 
Spec@c Clznructers. -' Q. Rod! v e ~  slender, with extremely thin and 

pellucid integuments. Antctrior division ohlong fusiform, slightly depressed 
anteriorly, with the greotest width occ:urring rather in front of the middle; 
anterior estremity. smm dorsally, nhtusely truncate. posterior greatly attenuated. 
1 st  pedigerous segment well defined from the cephalic segment, and rather 
large. ctxceetling i n  length the succeeding ones combined. 4th pedigerous 
segment very slightly emnrginated hehind and having the lateral corners 
scarcely produced at all. Last segment of trrink not broader than the caudal 
segment, and qriitc! simple. without any tracc of appendages. Tail, inclusive of 
the caudal rami, somewhat exceeding half the length of the anterior division, 
genital wgriienl evenly mondad helow, a n d  segment much larger than the 
iiiitltllv (ini,. Cuiitlal i*niiii vxcerdingly slender and elongated, equalling in 
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length the caudal segments and the last segment of the trunk combined, lateral 
seta occurring a t  the end of the first 5th part of the ramus. Anterior antennac 
fully as long as the anterior division of the body, and composed of only 3 
distinct joints clothed with very strong setae, which, as a rule, issue from cup- 
shaped ledges; 1st joint somewhat longer than the other 2 combined, the 
latter about equal in size. Posterior antenna with the outer ramus about the 
length of the proximal joint of the inner, and 7-ttrticulate. Outer ramus of 
the 3 anterior pairs of legs distinctly 3-articulate, that of 4th pair biarticulate; 
inner ramus oi 1st pair 3-articulate, of 2nd pair biarticulate, of 3rd and 4th 
pairs uniarticulate. 

Remarks. As mentioned above, this form seems to be closely allied to 

one of the species recorded by Dr. Gieshretht, viz., M. minor. Of this 
species, however, only 2 detail-figures have beeii given (a posterior maxilliped 
and a 2nd leg), and it is tlierefore as yet scarcely possible to institute any 
closer comparison hetween these 2 forms. 

Length of adult female 138 mm. 

D e s c r i p t i o n  of t h e  F e m a l e .  

The length of the hodv, measured from the front to the end of the 
Dr. Giesbrecht gives the length of his M. wtirzw 

The whole body, even in the preserved state. is so perfectly hyaline, that 
i t  was a matter of no little troul)le to pick up the specimens from the 
sample. The general form of the hody (see figs. 1 & 2) is slender and elon- 

gated, with no very sharp demarcation between the 2 chief divisions, though 
the posterior is much narrower than the anterior. The latter division is 
somewhat depressed, especially in its anterior part, and, seen dorsally (fig. 
l), exhibits an oblong fusiform shape, with the greatest width not attaining 
V s  of the length, and occurring considerably in front of the middle. It gra- 

dually tapers behind, somewhat less in front, and has the anterior extremity 
obtusely truncated. The cephalic segment is well defined, and occupies ahout 
'1.5 of the length of the anterior division. Seen laterally (fig. 2), the dorsal 

face of this segment declines obliquely towards the front, which appears 
iiarrowly rounded, and slightly deflexed between the insertions of the anterior 
antennae. The 1st pedigerous segment is rather large, exceeding in length 
t.he 2 siiwetvling segments coint)inetl. 

caudal lami, is 1.38 rnni. 
as 1*25-1*35 mni.. and that of M. phasma as 1.58-1.73 mm. 

Thr penuItin1otch segment is only 
l ( i  



1 2-2 G.  0. SAHS. CRUSTACEA. [NORW. POL. EXP. 

slightly emarginated behind, and has the lateral corners scarcely a t  all 
produced. The last segment, as in other Cyctopoida, is very movably 
connected with the preceding one, and much narrower, being scarcely broader 
than the caudal segments. It is quite simple, subcylindric in form, and does 
not exhibit the slightest trace of any limbs. 

The tail proper is about half the length of the anterior division, and is 
composed of only 3 segments, besides the caudal rami. The 1st or genital 
segment, as usual, is the largest, equalling in length thc: other 2 combined; 
and it is but very slightly dilated in its anterior parl. with the ventral 
face a little protuberant, exhibiting the genital orifices o n  each side. How 
the ova we carried is still unkno\vii, as no ovigerous specimens have as yet 
heen met with. It is not improbable, that they are congregated within a 

single ovisac, which in this instance may be ventral, as in the Cdanoids. 
The last, or anal segment is considerably larger tlinn the middle one, and 
is transversely truncated at the end. The caudal rami (see fig. 12) are exceed- 
ingly slender and elongated, equalling in length the remaining part of the 
tail and the last segment of the trunk combined. They are narrow linear i n  
form, and slightly divergent. with the inner edge finely ciliated throughout. 
The outer edge, on the other hand, is ciliated for a very short distance 
proximally, and has, at about tllc end of the first 5th part, a distinct ledge, 
to which a very slender seta is attached, extending behind almost to the tip 
of the ramus. The latter is transversely truncated, and carries 5 setee, the 
outermost and innermost of which are very small, hair-like. The other 3, 
like the lateral seta, are distinctly ciliated, and of rather unequal length, the 
middle one being much the longest, and fully twice the length of the ramus. 
Of the other 2, the inner one is 3 times as loiig as the outer. A very 
delicate and slender bristle is also tithchect to each ramus close to the tip 
dorsally. 

As in the other 2 species, no trace of eyes is found. 
The anterior antennse (see figs. 1 & 2) are slender and elongated, 

reaching, when reflexed (see fig. Z), somewhat beyond the genital segment. 

In spite of their great length, they are found to be composed of a very 
limited number of joints, only 3 of them beiitg distinctly defined. Of these the 
1st is somewhat longer than the other 2 combined, the latter being of about 
tyiial lengtti. All th(* joirrts c ' a i ~ y  stal.t.eretf s d a  of unequal size, some of 
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them very strong, and issuing from cup-shaped ledges. From the last joint 
7 or 8 such seta originate, rorniing together a large brush. 

The posterior antennae (fig. 3) somewhat resemble in structure those in 

the Culanoidu, having both rami well dcveloped. The basal part is compa- 
ratively small, with i ts  2 joints imperfectly defined, and carries at  the end 
anteriorly a single ciliated seta. The inner ramus is gently curved, and 
consists of 2 nearly equal-sized joints, the 1st of which exhibits a distinct 
ledge somewhat beyond the middle of the anterior edge, carrying 2 unequal 
setae. The distal joint is somewhat constricted at the base, and very slightly 
dilated in its outer part, exhibiting traces of the bilobular form characteristic 
of the Calanoida. The anterior lobule, however, is only indicated by a very 
slight bulging of the anterior edge, cnrrying 3 or 4 successive s e h  increasing 
in length distally. From the transversely truncated tip, 8 or 9 very slender 
setae originate very close together, some of them much elongated, con- 
siderably exceeding in length the whole antenna. AI1 the setae are fringed 
with stiff hairs, unequal, and rather far apart. The outer ramus is about 
the length of the proximal joint of the inner, and cylindrical in form, being 
divided into 7 well-defined joints, the 1st of which is the largest, all the others 
very short. It carries in  all 10 ciliated setae of moderate length, 2 of which 
issue from the lst, 3 from the last joint. 

The mandibles (fig. 4) likewise recall somewhat those in the Cakcnoidu, 

both in the structure of the masticatory part, and in the very full develop- 
ment of the palp. The masticatory part is rather broad, securiform, and has 
the cutting edge divided into 8 comparatively small and simple teeth, the 
outermost of which is the largest, and separated from the others by a deep 
incision. The palp is considerably larger than the body of the mandible, and 
is distinctly biramous, with the basal part oblong quadrangular in form, and 
carrying 3 setae inside, 2 a t  the end, and one somewhat beyond the middle. 
Both rami are uniarticulate and lamellar in structure, about equal in size, 
but of somewhat different shape. The inner ramus is oval in form, and 

carries along the oblique inner edge a row of 6 remarkably large and coarsely 
ciliated seta,  increasing in length distally. The outer ramus, which issues 

from the hasal part somewhat more proximally, has the form of a triangular 
lamella, which likewise carries ti large, ciliated set=. 
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The maxille (fig. 5) are of more complicated structure than is usual in 
the Cycbpoida, and, indeed, all the chief parts found in the Calanoida may 
be easily traced. The basal division is well defined, and projects inside to a 
conical masticatory lobe armed a t  the tip with 3 ciliated spines, and a similar 
number of short, likewise coarsely ciliated bristles. Opposite this lobe, on 
the outer side of the basal part, is a very small lobule carrying 2 densely 
plumose setae, and apparently answering to the vibratory plate in the Calcc- 
noidcc. The palp is of considerable size, niembranous in consistency, and 
distinctly biramous. The inner edge is divided proximally into 2 successive 
conical lobules, each cariying 2 unequal setse, and evidently answering to 
the 2 setiferous lobes generally found in the Ccclanoida, imniediately beyond 
the masticatory lobe. The distal part of the palp beyond these lobules, is sonie- 
what produced, and carries 8 remarkably strong curvcd s e k ,  coarsely ciliated 
and successively increasing in size distally. On a closer examination, 4 of 
these se t e  are found to issue from a well-defined, though rather short, ter- 
minal joint, which evidently represents the inner ramus. The outer ramus 
forms a rather large, rounded oval plate, issuing outside the proximal part 
of the palp, and carrying 6 very strong and densely ciliated setae, 5 of 
which issue from the obtusely truncated end, the 6th from a ledge of the 
outer edge. 

The anterior maxillipeds (fig. 6) are also rather unlike those in the 
typical Cyclopoida, and exhibit some points of agreement with those in the 
Cacamocda ' . They are comparatively large, and in all the specimens exa- 
mined, were extended backwards along the sides of the 1st pedigerous segment 
(see figs. 1 & 2). They each consist of a slightly curved stem divided into 
5 joints, the first 2 being rather large, and together constituting the basal 
part, whereas the other 3 are very small. There are 3 distinct digitiform 
lobes of the anterior edge, one belonging to the 1st basal joint, the other 2 
to the proximal part of the 2nd basal joint. The first 2 lobes are rather 
narrow and somewhat upturned, each carrying 3 coarsely ciliated seta ,  
whereas the 3rd lobe has only 2 such s e h .  Moreover a single, rather short 
seta occurs a t  some distance beyond the 3rd lobe. It may be noted, that 
Dr. Giesbrecht in M. p h m a  has found a 4th, very small lobe, issuing close 
to the base, and carrying 4 comparatively short setae. It is very probable 
that a similar lobe also exists in the present species, but has been lost in 



the dissection. From the very short terminal part, 6 very long and curved 
seta: issue, 3 of which belong to the last joint, which, moreover, mrries 11 

short, simple bristle. 
The posterior maxillipeds (fig. 7) are somewhat shorter than the anterior, 

and are composed of only 2 distinctly defined joints, movably tlrticulated 
together. The proximal joint is rather broad and expanded, with the anterior 
edge cut out into 3 successive rounded lobes, each carrying a remarkably 

thick and densely hairy seta curved obliquely upwards. This seta is acconl- 
panied on the proximal lobe by another seta of much smaller size, ant1 on 

the distal lobe by 2 still smaller, hair-like bristles. Moreover, a ciliated, 
anteriorly-curving seta of quite normal appearance issues from a sniall knob. 
like prominence near the end of the joint anteriorly. The distal joiiit is 

scarcely more than half as  long as the proximal one, and much narrower, 
exhibiting at the tip an imperfectly defined, very small terminal articulation. 
It carries 5 anteriorly-curving, ciliated s e h ,  diminishing in length distally, and 
also a very small apical bristle. In structure, these niaxillipeds agree very 
closely with those in Af. minor, as figured by Dr. Giesbrectit. 

The natatory legs (figs. 8-11) successively diminish in size posteriorly, 
and exhibit B rather peculiar structure, differing considerably from that usually 
met with in the Cyclopoida. 

The 1st pair of legs (fig. 8) have the basal part iiiuch larger than in the 
other pairs, and lamellar in structure, its 1st joint being particularly large, 
and provided a t  the end inside with a small unciliated lwistle. The 2nd 
basal joint has the inner edge somewhat bulging in thc middle, and exhi- 
biting there 3 extremely small, hair-like bristles, below which a somewhut 
longer, but uncilinted seta is attached. Both rami are 3-urticulate, though 
the line of demarcation between the first 2 joints of the inner ramus is far 
from being distinct. The outer ramus is considerably larger than the 
inner, and has the 1st joint longer than the other 2 combined. At the end, 

this joint projects outside to a short spiniform process, but has no seta 
inside. Outside the 2nd joint is a similar, but somewhat larger spiniform 
process, and inside a very strongly developed natatory seta. The 3rd joint, 
which is but little larger than the 2nd, carries 4 long natatory setae, 2 of 
which issue from the tip; and it exhibits outside 2 successive spiniform pro- 
cesses, which are still more produced than those of the 2 preceding joints. 
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The inner ramus has the 1st joint almost as  long as the other 2 combined, 
and considerably broader, with 2 hair-like bristles inside. The 2nd joint 
has a similar bristle inside, and the 3rd joint carries 3 natatory s e k ,  the 2 
apical ones being very long, whereas the 3rd, which issues from a ledge 
inside, is considerably shorter, and is peculiarly twisted in its distal part. 

The 2nd pair of legs (fig. 9) have the basal part quite simple, without 
any bristles or setae. The outer ramus, as in the 1st pair, is distinctly 
3-articulate, with the 1st joint much longer than the other 2 combined. This 
joint is finely ciliated along the inner edge; but the outer edge is perfectly 
smooth, without any armature whatever. This is also the case with the 2nd 
joint, which, however, curries the usual natatory seta inside. The 3rd joint 
is some~vvhnt larger than the 2nd, and carries 5 natatory set=, and, outside 
the 2 apical ones, a very small ciliated bristle. The inner ramus is both 
shorter and narrower than the outer, and is composed of only 2 joints, the 
1st quite simple, the 2nd, in atltlition to the 3 s e b  found in the 1st pair, 
carrying inside them a very small ciliated bristle. 

the inner ramus (fig. IO) is uriiarticulate. 
The 3rd pair of legs are of the same structure as the 2nd, except that 

The 4th pair of legs (fig. 11) are considerably smaller than the others, 
and have the outer ramus biarticulate, with 5 natatory seta:, 4 of which 
helong to the distal joinl. The inner ianius, as in the 3rd pair, iy uniarti- 
c*ulate, and much snialler than the outer, carrying 3 natatory seta: of about 
equal size, 2 apical and one lateral. 

As stated above, not the slightest trace of any 5th pair of legs is to be 
detected. 

Occurrence. Some few specimens of this remarkable Copepod, all of 
thc female sex, werc found in the s a n e  sample in which the above-described 
Luhbockia glacialis occurred. 
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OSTRACODA. 

Tribe : MYODOCOPA. 

Fam. CONCHCECIID~E. 

Gem Cmzchcia ,  Dana. 

Remarks. This geiiits was established in the year 1 8 3  ly Dana. to 
include 2 peculiar pelagic Ostracoda from the tropical parts of the ocealls, 
and some years afterwards a 3rd species from the Atlantic Octm was ad(]e(l 
hy Lubbock, though referred by him to the nearly-allied gems Hulocylwia. 
The first statement of the occurrence of this genus also in the nortlierri 

oceans, was made by the present author, who, in the year 186~5, recorded :j 

Norwegian species, 2 of which were taken from great depths off the Lofoten 

Islands. In recent times, a number of additional species have heen describe(] 
from different parts of the oceans, and among thein is a form recorded by 
Messrs. Brady and Norman, which seems to be peculiar to the Arctic Ocean. 

and which also occurred very a1)undantly in the samples brought home from 

the Nansen Expedition. As only a very short description, accompanied by 
some few figures, has been given by Messrs. Brady and Norman. I propose 

in  the following pages to describe this beautiful and large-sized form mort i n  
detail, giving figures, on the last 2 plates, of bot11 sexes. with aiialomitlol 

analyses of each. 

Conchaxia mazinza, Brady & Norman. 
(PI. xxxv & XXXVI). 

Conchmcia maxima, Brady 6;: Norman, A Mnnngraph of the mariric and 

fresh-water Ostracoda of the North Atlan tic a n d  North-wcstcrn ~uropc .  
Part 11. Transact. Roy. Dublin Society, Vol. V, p. 6%;. PI. LXI, figs. 
1-8. 

Spwifi Characters. Shell of female moderately tumid, seen laterally, 

0bl011g oval in form, somewhat widening behiod, greatest height not quite 
equalling half the: length, rostra] Imminence well defined and very slight I }  
deflexed, siibrostra] notch rattler deep, anterior extremity below the fatter 

narrowly rounded, posterior ohtusely truntzited, ventral margin wry  slighlly 
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sinuated in the middle, dorsal straight, with a slight depression in the middle, 
and joining the hind margin a t  an obtuse angle: - seen ventrally, regularly 
oblong ovate, greatest width somewhat exceeding l/s of the length, and occur- 
ring in the middle, anterior extremity narrowly subtruncate, posterior acute. 
Shell of male comparatively narrower than that of female, sub-cuneate, with the 
posterior extremity (seen laterally) obliquely truncated, and the ventral margin 
more distinctly sinuated. Valves thin and pellucid, sculptured with 2 sets of 
curved striae crossing each other, and producing a close, but. not very con- 
spicuous reticulation, postero-dorsal corner armed with 3 or 4 small I h n t  
teeth, somewhat increasing in size posteriorly. Extremity of fronhl tentacle 
in  both sexes club-shaped, hispid, but in  male thicker and more sharply 
marked off at the base. Antenniilte in male with the 2 sensory appendages 
of about eqiial size, anterior apical seta much longer than the other 2, and 
having the median part somewhat thickelled, and  armed with numerous recurved 
denticles, its distal 3rd part abruptly bent downwards. Claw of accessory 
ramus of male antenna much larger on the right than on the left side. 
Basal joint of mnndihrilar palp about the 1t:ngth of the 2 succeeding joints 
combined. Caudal lam ell^ each with 8 slender claws rapidly increasing 
in length anteriorly, the last, as usual, somewhat remote from the others, 
all being finely denticulate along the posterior edge. Length of adult female 
3.50 mm., of male 3-20 mm. 

This form is very closely allied to one of the Norwegian 
species recorded by the present aiithor under the name of C. bormZis. It is, 
however, of larger size, and differs moreover, in the less strongly marked 
scwlpture of the shell, as also somewhat in the form of the latter. On a 
closer Comparison, some minor differences may also be found to exist. in  
lhc structure of the several appendages. 

Retnarh. 

D e s c r i p t i o n  o f  t h e  F e m a l e .  

The average length of the shell in fully adult specimens is 3-50 mm., and 
Mcssrs. Srady and Norman have even examined specimens of 3.60 mm. length. 
Tliis is n size not nearly reaclred by any of the other known species, and 
this form thercfore still deserves thc specific name maxima proposed by 
Mtwrs.  Rmdy and Norman. 
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The general form of the shell (see PI. XXXV, figs. I & 2) is that charac- 
teristic of the genus Conchmcia, being rather elongated, with the anterior 
extremity produced above to a well-marked rostriform prominence, below 

which, there is a distinct notch on each side. Seen laterally (fig. I), it 
exhibits an oblong oval, or rather somewhat cuneiform shape, being conspic- 
uously narrowed in front, with the greatest height not quite attaining half 

the length, and occurring in its hindmost part. The rostral prominence, in this 
view of the shell, appears as a distinctly defined, beak-like process, projecting 

in front, and very slightly deflexed at  the tip. Immediately below it, the shell 
has a rather deep sinus or notch, from which, in some cases, the natatory 
ramus of the antennae may be found extended. The anterior extremity of 

the shell, below this notch, is narrowly rounded, the margin sloping without 
any intervening angle into the ventral one. The latter is somewhat oblique, 
and very slightly sinuated in the middle, joining the posterior margin by an 
abrupt curvature. The hind extremity of the shell appears broadly rounded, 
or rather obtusely truncated, and forms an obtuse angle above. The dorsal 
margin is nearly straight, and horizontal, with a very slight depression at  
about the middle. 

Seen dorsally or ventrally (fig. 2), the shell appears moderately tumid, 
and rather regularly oblong ovate in form, with the greatest width about 
the middle, and somewhat exceeding l/s of the length. The lateral contours 
are evenly curved throughout, and the posterior extremity is acute, whereas 
the anterior appears considerably broader, and is obtusely truncated at  the tip. 
The dorsal face of the shell is somewhat applanated, especially in its anterior 
part, whereas ventrally, the valves meet a t  an acute angle. 

The valves are perfectly equal, and are united along the dorsal face by 
a simple ligament, admitting of being opened to a certain extent, and again 
closed : but anteriorly, below the rostral prominence, there always remains a 
somewhat cordiform opening leading to the inner cavity of the shell. As to 

consistency, the valves are very thin and elastic, and of chitinous structure: 
and they are so pellucid, that the enclosed animal may be traced through 
them rather distinctly. The surface is sculptured with two sets of curved stria? 

crossing each other, and producing a somewhat irregular and close reticu- 
lation, wtiicll, however, is far from being so strongly marked as in the nearly- 

17 
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allied species C. bwedis, where it assumes in some places an imbricated, 
squamous character. At the upper posterior corner there are 3 or 4 successive 
small denticles, somewhat increasing in size posteriorly. These denticles are, 
however, as a rule, only present on the right valve. The free edges of the 
valves are perfectly smooth throughout their whole length. 

The animal is enabled to withdraw itself completely into the shell; but 
more generally the tip of the frontal tentacle, the terminal appendages of 
the antennule, and the natatory ramus of the antennae are seen projecting 
in front from the abovementioned opening, and below, the tip of the man- 
dibular palps and the caudal plates, as a rule, also project beyond the edges. 
The animal is fixed to the shell by a strong adductor muscle joining each 
valve a t  about the centre, and just above this muscle, it is suspended tn 
the dorsal face by a coniparatively short ligament, within which the heart 
has its place. W e  may distinguish 2 chief divisions of the body, an anterior 
or cephalic part, and a posterior or abdominal part, both defined by the 
above-mentioned dorsal ligament and by the adductor muscle. The anterior 
division is, as it were, cut off in  front, even being somewhat concave in its 
upper part, whereas below it projects into the hood-like anterior lip. It 
cariies the antennule above, and between them a very delimte tentacular 
appendage. The enormously developed antennre are attached to the sidea, 
and below, the mandibles with their palps, and the maxillae originate. Tiit? 
posterior, or abdominal division is very voluminous, and freely mobile within 
the hollow of the shell. It is covered by a soft skin closely wrinkled t r ans  
versally, and is deflexed, exhibiting dorsally, a t  about the middle, 2 successive 
short prominences. Below, this division carries 3 pairs of legs, and to the 
gradually tapering and somewhat anteriorly curving end, the coarsely spinous 
caudal plates are secured. 

The frontal tentacle (see fig. 4) is very delicate, extending as a narrow 

rod straight in front, and terminating in a slightly dilated, oblong fusiform, 
and somewhat deflexed capitulum, which is finely hispid throughout, mid 
projects just beneath the rostral prominence of the shell. 

The antennulae (ibid) are likewise of rather delicate structure, and, jt 
would neem, are wmcely mobile. They each form a simple stem extending 
anteriorly. at end, side 01 the frontal tentncle, and about equalling in length 



L"JNT OF THE SPECIES. 131 

h e  rod-like portion of the latter. This stem Beems to be composed of 4 
joints, which, however, are far from being distinctly defined. The first 2 
JOillh are rather elongated, and of about equal size, the 2nd carrying above, 
a t  Some distance from the tip, a slender anteriorly-curving seta. The 2 distal 
Joints are vely small, and curve abruptly downwards, forming together a 
ehort terminal part. To the end of this part, 4 subequal and very delicate 
seneory filaments are attached, and in front of them a very slender seh ,  

which projects far from the tip of the rostral prominence. Within the basal 
joint, a number 01 irregularly arranged lenticular bodies of a dark brownish 

d o u r  may be traced, imbedded i i i  a ganglionic mass. These bodies, which 
also occur in other species of this genus, seem to represent a sort of imper- 
fect visual organs. 

The antennee (fig. 5) are very powerfully developed, constituting the chiel 
locomotory organs of the animal. They each consist of an exceedingly large 
and broad basal part, and 2 very unequal r a n i  The basal part alniost 
attains half the length of the shell, and is extended anteriorly. It is oblong 
triangular, or obpyriform in outline, with the hind extremity very broad and 
somewhat obliquely rounded, the anterior tapering gradually. Its inner face 
is applanated, whereas the outer is convex, and within i t  numerous strong 
muscles are seen converging to the antetior extremity, and chiefly acting 
upon the outer, or natatory ramus. The latter is very movably articulated to 
the end of the basal part, and somewhat exceeds half its length. It is nar- 
row cylindric in form, and divided into 7 joints, the first of which is about 
3 times as long as all the others combined. The latter forn~ together a well- 

defined and very flexible terminal part of oblong fusiform shape, arrying, in 
all, 9 dellsly plumose natatory s e h ,  which successively increase in length 
proximally, and admit of being spread out in a fan-like manner. On a closer 
exmination, these set= are found to terminate in a naked lanceolate point of 
nlembranous consistency, and probably sensory in character. The iwler, or 
accessory mmus is attached a t  some distance from the tip of the basal part 
inside, and, 86 a rule, extends downwards. It is composed of only 2 joints, 
b e  Ist of which has h e  form of a rounded, membranous hmella proJeCtiI1g 
anteriorly into 2 small successive prominences, the proxinlal One quite simple, 
acute, the dish1 one more prominent, and carrying 2 short seta.  The k t  

NO. 6.1 
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joint is very small and is movably articulated to the lst, admitting, by the 
aid of 2 distinct muscles joining it, of being extended in front or reflexed. 
It carries on the tip 5 setiforni appendages, the middle one being twice as 
long as the others, which are sensory in character. 

The oral orifice (see PI. XXXVI, figs. 1 & 2) is bounded by 2 well- 
defined lips, the anterior of which is very large, forming in front a very 
prominent, hood-like expansion, which is visible immediately below the basal 
part of the antennee (see P1. XXXV, fig. 1). The posterior edge, bounding 
the oral orifice in front, is highly chitinized and somewhat produced in 
the middle, exhibiting, on each side, a closely striated lamellar border. The 
posterior lip projects in 2 movable, incurved lappets of a somewhat securi- 
form shape, and finely ciliated a t  the edges. Immediately behind this lip, 
the so-called sternal plate occurs, and from it several chitinous fillets originate, 
extending in different directions, to strengthen the insertions of the post-oral 
appendages. 

The mandibles (Pl. X X X V ,  fig. 6), unlike what is generally the case in 
this division of Ostracoda, exhibit each a well-defined and highly chitinized 
body of narrow cuneiform shape, extending obliquely anteriorly across 
the sides of the cephalic part, immediately behind the basal part of the 
antennae (see fig. 1). The masticatory part is defined by a neck-shaped con- 
striction, and is squeezed in between the anterior and posterior lips. It is 
highly chitinized, and of a brownish hue, projecting in front to a short 
dentiform prominence. The cutting edge is divided into several short teeth, 
and immediately inside it is a closely fluted and hairy triturating surface, 
representing the molar tubercle (see fig. 7). The palp is very large and 
pronouncedly pediform, exteritling in front, on each side of the anterior lip, 
with the distal part curved downwards. It is composed of 4 well-defined 
joints, the 1st of which is much the largest, about the length of the 2 suc- 
ceeding ones combined, and considerably dilated in its proximal part. This 
joint forms a rather large expansion below, with several slender setae on 
the outer face, and extending as far as the tip of the masticatory part, out- 
side which it lies. The narrowly truncated end of this expansion is divided 
into B row of short teeth, which no doubt assist the mandibles in cutting 

the food asunder. From the upper edge of this joint, a t  some distance 
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from the tip, a densely phnose  seta originates. Tile 3 distal joints coll- 
stitute together a very movable terminal part, which, a~ a rule, forms, with 

the basal joint, an abrupt geniculate bend. The joints gradually diminish in 
size, and carry scattered setse, some of which are ciliated along one of the 

edges. Two of these s e h ,  issuing from the tip of the last joint, are 
particularly strong, almost claw-shaped. 

The maxillae (fig. 8) consist each of a thick, muscular basal part pro- 
jecting inside in 2 linguiform masticatory lobes clothed with spiniform s e h ,  
the outer one being somewhat larger than the inner. Outside these lobes, 
a well defined palp is movably attached, extending below. It consists of 2 
joints, the 1st of which is rather large and expanded, oblong oval in form, 
and carries anteriorly 5 slender curved set*, posteriorly 3 similar but shorter 
seke and 2 small spines. The distal joint is rather sniall, and abruptly 
recurved, carrying several strong, curved spines a t  the tip. 

The 2 succeedingpairs of limbs (PI. XXXVI, figs. 3 & 4) have each, at 
the base outside, a trilobate vibratory (branchial) plate, placed vertically, and  
fringed with densely plumose setae, the number of which is from 14 to 18. 
Both these pairs are pronouncedly pediform, whereas in other Myodocopa, 
the anterior pair have wholly lost their pediform character, and are generally 
described as a 2nd pair of maxillae. In the present form, it is also found, 
that this pair, though, on the whole, resembling the succeeding one, exhibit 
some characters indicating that they are not exclusively locomotory, but also 
subservient to mastication. They are each composed (see fig. 3) of 4 
distinctly defined joints, the 1st of which, however, differs materially fronl 
the others, forming a rather large and expanded basal part, provided at  the 
anterior edge with several ciliated s e h ,  and, moreover, projecting a t  the end 
anteriorly in an obtusely conical prominence, densely clothed with spillifornl 
s e k .  This prominence is turned towards the mouth, and undoubtedly has 
the signification of a true masticatory lobe. The 3 distal joirlts form together 

a very movable terminal part or pafp, which is about the length of the basal 
part, and is generally extended obliquely behind, almost a t  a right angle 
with the former. Its 1st joint is rather broad a t  the base, gradually tapering 
distally, and is clothed with several ciliated setae on both edges. The 2nd 

joint is of about the same length, but much narrower, subcylindric in form, 

NO. 6.1 



134 G. 0. SARS. CRUSTACEA. [NORW. POL. EXP. 

and carries one ciliated seta behind, and 2 in front. The last joint is very 
small and carries, on the tip, 2 slender claws of somewhat unequal size, and 
i n  front of them a simple bristle. 

The succeeding pair of limbs (fig. 4) are considerably longer than the 
preceding pair, and have the basal joint quite simple, without any spinifei-ous 
projection a t  the end, but provided there with only 2 plumose s e b .  The 
terminal part is almost 3 times as long as the basal one, and is divided into 
4 well-defined joints; i t  otherwise resembles In structure that of the preceding 
pair, and is likewise generally extended obliquely behind. 

'l'he last pair of limbs (fig. 5) are very small and simple in structure, 
extending, as a rule, obliquely upwards acros8 ,the sides of the abdominal 
portion of the body. They each form a slightly tapered stem, exhibiting 
an imperfectly defined, small terminal joint, which carries 2 very slender 
seta.?, one of which is more than twice as long as the stem. The function 
of these limbs cannot be locomotory, since they do not admit of being extended 
froni the shell, whereas they most probably serve the same purpose tu the 
peculiarly modified last pair of limbs in the CypMinidcz, viz., that of cleansing 
the body from foreign matter introduced into the shell-cavity. 

The caudal lamellae (comp. fig. 10) are not very large, and are of semi- 
circular form, heing movably articulated to the end of the abdominal division. 
They Lire not exactly juxtaposed, the one advancing somewhat beyond the 
other; and each is arnied with 8 slender claws, rapidly increasing in length 

distally, the foremost claw being considerably elongated, and placed at some 
distance from the others. The claws are finely denticulated along their 
concave edge, and are movably articulated to the plate, which projects 
between them in small dentiform processes. At some distance behind the 
claws, 2 very small juxtaposed bristles occur. 

fernale, both as regards the shell and the eiiclosed animal. 
The d& m& (PI. XXXV, fig. 3) is easily recognizable from the 

The shell measures 3.20 mm. in length, and is accordingly somewhat 
smaller than that of the female. Seen laterally (fig. 3), it aleo .appears rather 
narrower, with the posterior extremity more obliquely truncated, and the 

upper posterior corner somewhat more prominent. The ventral margin, 

moreover, is more distinctly sinuated in the middle. 
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The frontal tentacle (see PI. XXXVI, fig. 6) has the capitulum more 
tumefied, and very sharply marked off from the rod-like peduncle, which 
appears to be divided into 2 segments. 

The antennuls (ibid.) are much mnre powerfully h i l t  thali in the 
female, and the joints are more sharply marked off from each other. The 
musculation is also stronger, indicating a freer mobility of these limbs, 
the muscles occupying the 2nd joint, and acting upon the terminal part, 
being especially conspicuous. The slender seta issuing from the upper edge 
of this joint in the female is replaced by a short hook-like spine, cui-ving 
inwards. The apical appendages are present in the same number as in the 
female; but they are all more or less transformed. The foremost seta is 

very strong, and has the distal 3rd part abruptly bent downwards, the median 
part being thickened, and armed below with recurved spinules. Of the 4 
uniform sensory filaments present in the female, only 2 have retained their 
sensory character, the hindmost exhibiting, however, n peculiar twisted form, 
and extending straight behind. In the present species, these 2 sensory appen- 
dages are of about equal size, whereas in other species their length is rather 
different The 2 remaining appendages have both assumed the character of 
slender setae, much longer than the 2 above-mentioned sensory appendages, 
though not nearly attaining the lengtli of the foremost seb.  On a closer 
examination, only 3 of these appendages are seen to issue from the last 
joint, whereas the other 2, one sensory and one setiform, are attached inside 
the penultimate joint. 

The antennee resemble in structure those in the female, as  regards the 
basal part and the natatory ramus. On the other hand, the accessory ramus 

is conspicuously transformed, and developed into a prehensile organ, termi- 
nating in an anteriorly-curving claw, in addition to the apical appendages. 
“his claw is much larger on the right (fig. 7) than on the left antenna (fig. 8), 
and a similar asymmetry is also found in the other species, probably having 
some relation to the asymmetrical arrangement of the genital apparatus. 

Of the other limbs, only the penultimate pair, or the 2nd pair of legs 
(fig. 9), differ somewhat from those in the female. They me, on the whole, 
more powerfully developed, and each carry at  the tip, 3 very long and dellveb 
ciliated set=, which are all of exactly the same sixc, and l ie close lo!+ther. 
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all being gently curved below. As these limbs are generally extended straight 
behind, the ends of the apical setae are most frequently seen projecting from 
the hind edges of the shell (see PI. XXXV, fig. 3). 

On the left side of the abdominal part of the body, a t  some distance 
from the caudal plates, a rather large, oblong oval piece occiirs, projecting 
freely below, and somewhat anteriorly (see PI. XXXV, fig. 3, P1. XXXVI, 
figs. I O ,  11). This is the single copulative organ, containing the outer part 
of the seminal duct. 

The i n w  orgam cannot, of course, he very closely examined, except 
in fresh specimens. However, by a suitable preparation of the extracted 
body, it can be made sufficiently pellucid to show some of these organs 
rather distinctly (see PI. XXXV, figs., 1, 3). The intestine especially is 

easy to observe, forming a very capacious sac-like cavity, located in the 
abdominal part of the body, and generally filled with contents of an 
opaque, dark appearance. It debouches by a short rectum between the 
caudal lamellsc, and to i ts  anterior extremity leads a highly muscular 
oesophagus, ascending obliquely from the oral aperture. By dissection, 
this part of the intestinal tract is not infrequently obtained in connec- 
tion with the chitinous skeleton surrounding the mouth, and can thus 
be subjected to a closer examination (see PI. XXXVI, fig. I). It is 
coarsely annulated throughout, and is attached to the walls of the body 
by numerous short muscles. Its distal extremity expands into a large 
hollow disc, which projects freely within the lumen of the intestinal cavity. 
Tlie contents of the latter consist of a compact infiltrated mass, in which I 
have failed to detect any recognimble remains, either of algae or of animals. 
Probably the food is so finely triturated by the mandibles, that no part of it 
is left unaltered. 

In the female, the ovaries also, with their numerous egg-follicles, may 
bc pretty clearly traced, owing to their opaque white colour, contrasting 
strongly with the dark contents of the intestine (see PI. XXXV, fig. 1). 

The young do not seem to undergo any metamorphosis, all the limbs 
being present, even in specimens which have evidently just escaped from 
the ova. The shell of the young animal, however, is rather different 
i11 shape front t h l  of the adid1 nninid, being far less elongated, and in 

- ~ .  .... 
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very small specimens almost glohnlar, gradually assuming n moi e oval form 
(see PI. XXXVI, fig. 12). 

Occurrence. This form wti\ foilrid very abundantly in the greater 
number of the samples (321, and i t  was hken hoth from the surface and 

from depths down to 3 0  metres. 

- ~~~ 

Distribution. Off Greenland. in lot. 74O 49' N..  loiig. 11" 30' W. f r o i n  

depth of 350 fathoms; Fariic chaniwl, i r i  lot. fiOo 20' N..  long, io 8.3' \P.  

from tl depth of 200 fathoms, cold area. 

CIRRPEDIA.  

Some Cirripedin-larvte in the choracleristic so-called Cvpris-stage. n p p -  
rcwtly belonging to n species of RaZnn?~~, were foilnil i i i  a sample tnken 

Oclolwr 13th. 1893, north of the New Silberiail Islantls. 
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P L A T E  1. 



P L A T E  I. 

Lnnceola C l U t l S i ,  Bov a 11' IUS.  

Feinolr (not fully adult). virwed from Ivfl  side.. 
Cephttlon, front view. showing tlic i u i t c ~ l i u w  iiiitl oral parts. 
Superior tintennti. 
Inferior ant e r i n ~ .  

Anterior lip. 
Posterior lip. 
1;iglit niaiidit,le with l d p ,  niid iilasticsiltory p:irt of' left, vit.\vetl from t h  
h e r  fare. 

h t e r i o r  iiiitxilla. 
Posterior niorillu. 
Maxillipeds. 
First gnuthopod. 
Sccoiitl giinthopod. 
First pereiopod. 
Tliird prreiopotl. 
Same. cstrcmity of  pr(ipotl:~l joint. wit11 tlw dodyliis protracted. 
1,ust pcrriopotl. 
Same, c r t rml i ty  (11' propodd joint. wit11 tlw doctylus retracted. 
Crosorrle, tlorsiil vic.ir. (tlw 2 iinltsri,jr iiropodn on right sidv omitted). 
Inner rumiis of last uropod. 

-. 18. l'elsori. 
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P L A T E  II. 



P L A T E  11. 

(:yclocaris Gztileliui, Chevreiix. 
.... 

Adnlt fcmtllc., viewctd from left side. 

Cephctloii lyith 1st hegmciit of ni(~sosouie, lalcrul vica. 

Epimc*ral p l n t c . ~  of riwtusome. viewed F ~ O I I I  len sitlv. 

Superior antenna. 

Inferior nnteniiit. 

Anterior lip. 

Posterior lip. 

Left mondihlr w i t t i  ~ ~ I I ,  viewed from the outcr face. 

Right xnit i idi l i lc ,  \vit.liout the palp, exhil)ited fruni thc inner face. 

-4riterior moxillii. 

Posterior maxilla. 

Muxillipeds. 
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P L A T E  111.  



P L A T E  111. 

Cyclocaris Guilelmi, Chevreus, 
(continued). 

Anterior gnuthopod. 

Same. rxtreniity of' propodos. 

Posterior gntithopod. 

Snrne, extreniity of propodos. 

First pereiopod. 

Second pcrthpod. 

Third pvreiopod. 

Fourt 11 per(,iopod. 

Lusl perc:iopotl. 

First iiropod. 

Second uropod. 

Last iirol)od. 

Trrminal segnimt of  urosomc v ith telson, dorsal view. 
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P L A T E  IV. 



P L A T E  IV. 

Pseudalibrotus Xanseni, G .  0. Saw. 

Fig. 1. 

- 4. 
3. 
4. 

0. - 

6. 

- 7. 
- 3. 
- 9. 

- 10. 

- -  11. 

- 12 

- I:{. 

- 14. 

-. 

Adult male, viewrd from lefl sidi:. 

Cephnlon of female. with nntennrr., latenil view. 

Superior antenna of mnle. 

Inferior antenna of surnc:. 

l'nrt of flagellum niorc Ilighly rnogriifed, showing tlic urmnge 

ment of' the calceolte. 

A calceola Iiiglil~. nlagltific:d, lutcral view. 

Stime, front view. 

Posterior lip. 
Left muiidiiJle wit11 polp, viewed l'rom inner fnae. 

Same, witliocit t l i c :  palp. latctrul view. 

Ant.c?rior Irruxilln. 

Posterior maxillii. 

Maxillipetls. 

Antwior  giicithr~poii. 
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P L A T E  V. 



P L A T E  V. 

Pseztrldibrot~ts Xanseni, G .  0. Sars, 
(continued). 
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P L A T E  VI. 



P L A T E  VI. 

Pse~rdalibrotzts glacialis, G. 0. Sars. 

Adult female nl‘ t h i s  normal form, virwed froni left side. 

Sriperior anteriiiu 

Inferior antenna. 

:lntc:rior lilb w i i l i  cpistome. vivwved froru left side. 

Anterior gncitlinpiid. 

Pwtcr ior  gnatliopod. with l~ranchiol luniella and inculiatory plate. 

Sonic.. 1:xtreiility of propndos, more highly magnified. 

Lust pereiopod. 

Last uropotl. 

Telson. 

, t d l i l [  fcniulv U I  tlie variety ‘leucopis’, viewed from right side. 

,lntt*rior i.xtremity uf body. with the huses of  the antennce, lateral view. 
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P L A T E  VII. 



.. . 
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P L A T E  VIII. 



P L A T E  V I I I .  

3. - 
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P L A T E  IX.  



P L A T E  I X .  
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P L A T E  X. 







P L A T E  XI. 



P L A T E  XI. 

X’criit1t.ocalan~t.s borealis, G.  0. Sars. 

. - 12. 

- I:<. 

- 14. 
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P L A T E  XII. 







P L A T  E XIII. 



P L A T E  XIII .  
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P L A T E  XIV. 



I 

P L A T E  XIV. 

Euchceta norvegica, h e c k .  

Fig. 1. Adult ovigerous female, viewed from lefl side. 

- 2 Same. dorsal view. 

- 3. Adult male, viewed from left side. 

- 4. Same, distal part of lefl leg of last pair. 





P L A T E  XV. 



P L A T E  XV. 

Undeuchceta spectabil.ls, G. 0. Sars. 
.- 

Fig. 1. Adult female, dorsal view (right anterior antenna not 

fully drawn). 

- -2. Same, viewed from lefl side. 

- 3. Anterior antonna. 

- 4. Posterior antenna. 

- 5. Mandible with palp. 

. -  ti. Maxilla. 

- 7. Anterior maxilliped. 
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P L A T E  XVI. 
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P L A T E  XVI. 

Fig. 1. 

- 2. 
3. 

.- 4. 

- 5. 
- 6. 

7. 
- 8. 

~... 

- 

9. - 

Undeuchda spectabilis, G. 0. Sars, 
(continued). 

Adult male, dorsal view. 

Anterior antenna of same. 

Posterior maxilliped of same. 

Posterior maxilliped of female. 

Natatory leg of 1st pair. 

Do. of 2nd pair. 

Do. of 3rd pair. 

Do. of 4th pair (terminal joint of outer ramus 

not drawn). 

Last pair of legs of male. 
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P L A T E  XVII. 



P L A T E  XVII.  

Chiridius arwmtus, (Boeck). 

Fig. 1. Adult female, dorsal view (lefl anterior antenna not 
fully drawn). 

- 2. Same, viewed from right side. 
__ 8. Frontal pert of body. lateral view. 

- 4. Spiniform laterul corner of last segment of trunk. 

GI. - 
6. 

7. 
8. 
9. 

- IO. 
- 11. 

- It. 
- 13. 

-- 14. 

- 15. 

- 
- 

- 
- 

Posterior antenna. 

Mandible with palp. 

Maxilla. 
Anterior maxilliped. 

Posterior maxilliped. 

Natatory leg of 1st  yair. 

Do. of 2nd pair. 

Do. of 4th pair. 

Extremity of tail with the 

Mandibular palp of male. 

Last pair of legs of same. 

cnudal rami, dorsal view. 
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P L A T  E XVIII. 



P L A T E  X V I I I .  

Chiridiua tenwispinus, G. 0. Sars. 

Fig. 1. 

2. 
3. 
4. 

- 

__ 
- 

5. 
6. 

7. 
8. 

- 9. 
- 10. 

- 11. 

- 12. 

- 
- 

- 
- 

Adult female, dorsal view (left anterior nntenna nc.  fully drown). 

Some, viewed from right side. 

Frontal purt of hody, lateral view. 

Last segment of trunk, exhibiting the spiniform processes of the 

lateral comers, dorsal view. 

Posterior antenna. 

Mandible with palp. 

Maxilla. 
Anterior maxilliped. 

Posterior maxilliped. 

Natatory leg of 1st pair. 

Do. of 2nd pair. 

Do. of 4th pair. 
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Fig. 1. 
2. 
3 .  

- 
- 

4. - 

0. - 

6. 

7. 
8. 

9. 
- -  10. 

- 11. 

- 
- 
- 

- 

P L A T E  XIX.  

Chiridiua br&@nus, G. 0. Sars. 

Adult female, dorsal view (anterior antenna not fully drawn). 

Frontal part of body, lateral view. 

Lateral part of last segment of trunk, showing the small spinifom 

process of the outer comer. 

Posterior antenna. 

Mandible wit11 pdp. 

Maxilla. 
Anterior maxilliped. 

Posterior maxilliped. 

Natatory leg of 1st pair. 

Do. of 2nd pair. 

Do. of 4th pair. 
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P L A T E  XX. 



P L A T E  XX. 

Pseudocalanw major, G. 0. Sars. 

Fig. 1. Adult femde, dorsal view (left anterior antenna not 

fully drawn). 

Same, viewed from right side. 

Anterior antenna 

Posterior antenna. 

Mandible with palp. 

Maxilla. 

Aritc4or maxilliped. 

Posterior maxilliped. 

Natutory leg of 1st pair. 

Do. of "2nd pair. 

Do. of 4th pair. 

Extremity of' tail, with the caudal rami, dorsal view. 

la s t  pair 0 1  legs of male. 
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P L A T E  XXI.  



P L A T E  XXI.  

Pseudoculanics pygnimus, G .  0. Sars. 

Fig. 1. Adult female, dorud view (left anterior anleiinn not 

fully drawn). 

Same, viewed from lcft side. 

Frontal part of body, lateral v iew.  

Td, dorsal view. 

Anterior nntenna. 

Posterior antenna. 
Mandible with palp. 
Maxilla. 

Anterior maxilliped. 

Posterior maxilliped. 

Nutntory leg of 1st pair. 

Do. of 2nd pair. 

Do. of 3rd pair. 

DO. o f  4th pair. 
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P L A T E  XXII. 



1 

P L A T E  XXII.  

Spirtocalanus longicmnis, G.  0. Sars. 

Fig. 1. Adult female, dorsal view (left anterior antenna not 

fully drawn). 

- 2. Same, viewed from lefl sidr. 

- 3, Frontal part of t idy ,  with the anterior lip, lateral view. 

4. - 
a. - 
6. 

- 7. 
8. 

!I. 

- 10. 

- 11. 

- 12. 

- 

- 

- 

Posterior antenna. 

Mandible with palp. 

Maxilla. 

Anterior arid posterior maxill~peds. 

Natatory leg of 1st pair. 

Do. of 2nd pair. 

Do. of 3rd yair. 

Do. of 4th pair. 

Extremity of tail, with the caudal rami, dorsal view. 

- 13. Adult male, dorsal view (left anterior antenna not fully 

drawn). 

- 14. Last pair of legs of same. 
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P L A T E  XXIII .  



Fig. 1 .  

- 2. 

- 3 .  
- 4. 

3. - 

- ti. 

- 7. 

P L A T E  XXIII.  

Heterochceta norvegica, Boeck. 

Adult feniale, with adheriiig sliermatophorc. dorsal view 

(right anterior antenna no1 fully drawn). 

Same, viewed from right side. 

Frontal part of h d y ,  Iatrrul view. 

Posterior maxilliped. 

Leg of lus t  pair of female. 

-4dult male, viewed from left side. 

Last pair of legs of same. 
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P L A T E  XXIV. 



Fig. 1. 

2. 
- 3. 

4. 

- 

.- 

a. - 

6. 

7. 
8. 

9. 

9a. 

- 
- 

- 

- 
- 

P L A T E  XXIV. 

Heterochceta compacta, G. 0. Sars. 
_ _  

Adult female, dorscll view. 

Same, viewed from left sidr. 

Hostrol prornirieiice, with t tit- tentacular filaments, front view. 

Extremity of tail. wit11 the criudal rami, durstrl view. 

Anterior antenna. 

Posterior antenna. 

Anterior lip. 

Posterior lip. 

Right mandible with palp. 

Mwticatory part of left inandille. 

10. Muxillu. 





P L A T E  X X V .  



P L A T E  XXV. 

Heterocltceta compacta, G. 0. Sars, 
(continued). 

Fig. 1. 

- 1. 
3. 

4. 

- 

- 

a. - 

6. - 
- 
1 .  - 

8. - 

Anterior maxilliped. 

One of tht: terminal claws of same, more highly ninyriified. 

Posterior maxilliped. 

First pair of legs. 

Second pair of legs. 

Leg of 3rd pttir. 

Leg of 4th puir. 

Last pair of' legs. 



6 

b 



P L A T E  XXVI.  



P L A T E  XXVI.  

Augaptilus ghcialis, G .  0. Sars. 

Fig. 1. 

- 2. Same. viewed from right side. 

- 3. Adult male, viencd from left side. 

- 4. Same, terminal part of left anterior antenna. 

- 5. Last pair of legs of female. 

Adult female, dorsnl view. 



TheNorwegian Po~arExpeaitionl993- 95 N O 5  PI 

f. 



P L A T E  XXVII .  



P L A T E  XXVII.  

Augaptilus y l d G ,  G. 0. Sam, 
(continued.) 

Fig. 1. 

2. 
8. 

4. 

5. 
(i. 

7. 
8. 

9. 
- IO. 

- 11. 

- 

__ 
- 

- 

- 

- 

- 

- 

Rostral prominence, with the tonhcular filaments, front view. 

Distal part of anterior antenna. 

Posterior untennu. 

Mandible with palp. 

Maxilla. 

Auterior maxilliped. 

Posterior maxilliped. 

First pair of legs. 

Leg of 2nd pair. 

Last pair of legs of mnle. 

Extremity of tail ,  with the caudal rami, dorsal view. 



t 



P LA T E XXVIII.  



P L A T E  XXVIII .  

Henaicalanus spinifrons, G. 0. Sars. 

Fig. 1. Adult female, dorsal view (left anterior antenna not 

fully drawn). 

- 8. Spiniform frontal process. 

- 3. Posterior antenna. 

-- 3 (lis). Mandihle with palp. 

- 4. Body (if leR mriudible, vipwed from inner face. 

- .i Masticatory part of right mandible. 

- ti. Maxilla. 

- 7. Aiitrrior maxilliped. 

. -  8. Posterior maxilliped. 

-. !). Leg of 1st pair. 

- -  10. Leg of 2nd pair. 

- 11. I,mf p i v  of legs. 

- 12 ( r w l  iiunibered in the plate). Tail, dorsal view. 
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P L A T E  XXIX .  



Fig. I. 
2. 
3. 

4. 

5. 

6. 

7. 
8. 
9. 

- IO. 

- 

- 
- 
- 
- 
- 
- 

- 

P L A T E  XXIX. 

lcletridia longa, (Lubbock). 

Adult female, dorsal view. 

Same, viewed from right side. 

Adult male, Tiewed from left side. 

Frontul part of hody, with antcrior and posterior lips, lateral view. 

Natatory leg of 3rd pnir of mule. 
- of 2nd pair of female. 

Extremity of tail with the caudal rumi, dorsal view. 

Last pair of legs of female. 

Last pair of legs of male. 

Right leg of snme pair,_isolated. 
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P L A T E  XXX. 



P L A T E  XXX. 

Temorites brevis, G. 0. Sam. 

Fig. 
- 

1. Adult female, dorsal view. 

2. 
3. 
4. Anterior antenna of female. 

5. 
6. 

7. 
8. 

Same, viewed from left side. 

Adult male, viewed from right side. 

Right anterior antenna of male (the proximal part not drawn). 

Anterior and posterior lips, ventral view. 

Tail of female, dorsal view. 

Tail of male (caudtll set= not fully drawn). 
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P L A T E  XXXI. 



Fig. 1. 

2. 
3. 

4. 

5. 
6. 

- 
- 

- 
- 

- 
- 
I .  - 

- 8. 

9. 

- IO. 

- 11. 

- 

P L A T E  XXXI .  

Tefimites brevis, G. 0. Sars, 
(continued). 

. 

Posterior antenna. 

Mandible with palp. 

Muxilla. 

Anterior maxilliped. 

Posterior maxilliped. 

Natatory leg of 1st pair. 

Do. of 2nd pair. 

Do. of 3rd pair. 

Do. of 4th pair. 

Last pair of legs of female. 

Last pair of legs of male. 
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P L A T E  XXXII. 



Fig. 1. 

2. 
3. 

4. 

5. 
ti. 

7. 
8. 

9. 

- 10. 

- 11. 

- 12. 
- 13. 

- 14. 

- 
- 
- 
- 
- 
- 
- 

- 

P L A T E  XXXI I .  

Onccea mtopus, Giesbrecht. 

Adult female, dorsal view. 

Same, viewed from right side. 

Anterior antenna. 

Posterior antenna. 

Mandible. 

Maxilla. 

Anterior maxilliped. 

Posterior maxilliped. 

First pair of natatory legs. 

Natatory leg of 2nd pair. 

1)o. of 3rd pair. 

L)o. of 4th yair. 

Leg of last pair. 

Tail, together wit11 the lost 2 segments of trunk, dorsal view. 

O n m  conafwa, Giesbrecht. 

Fig. 15. 

-- 16. 

F'enrale nnd male in  copula, viewed from left side. 

Last segnwnt of trunk, with the adjoining pnrt of the genital 

segment, ventral face. 
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P L A T  E XXXIII.  



P L A T E  XXXIII. 

Lubbockia. glacialis, G. 0. Sars. 

Fig. I. 
- e. 
- 3. 

- 4. 

- 5. 
- 6. 

7. 

- 8. 

9. 

- 10. 

- 11. 

- 12. 
- 13. 

- 14. 

- 

- 

Adult female, dorsal view. 

Sa~nt?, viewed from left sitlr. 

Anterior antenna. 

Posterior antenna. 

Mandible. 

hlaxillo. 
Anterior maxilliped. 

Posterior maxilliped. 

Natatory leg of 1st yair. 
Do. of 2nd pair. 

no. of 3rd pair. 

Do. of 4th pair. 

Leg of last pair, 

Tliil, together ajth last segment of trunk, dorsal view. 
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P L A T E  XXXIV.  



P L A T E  XXXIV .  

2. 
3. 

4. 

5. 

- 6. 

7. 
- 8. 

9. 
- 10. 

- 11. 

- 12. 

- 
- 
- 
- 

- 

- 

Norumnilla polaris, G .  0. Sars. 

Adalt female, dorsal virw (left anterior antenna not fully 

drawn). 

Same, vicwed from left side. 

Posterior antenna. 

Mandible with palp. 

Maxilla. 
Anterior maxilliped. 

Posterior maxilliped. 

Natatory leg of 1st pair. 

Do. of 2nd pair. 

Inner ramus of a leg of 3rd pair. 

Natatory leg of 4th pair. 

Caudal ramus. 



TheNorwegian PolarExpeditranl8YJ-96 N O 5  

f 

den p&.Opmenlin? C h n  



P L A T E  XXXV.  



Fig. 1. 

2. 
3 .  

4. 

5. 
6. 

7. 

- 

__ 

- 

- 

- 

__ 

8. - 

P L A T E  XXXV. 

Cmchaecia maxima, Brady & Norman. 

Adult female, viewed from left side (left valve removed). 

Shell of fernalr, viewed from below. 

Adult male, viewed from riglit side (right valve removed). 

Antennuh of female togrthvr with the frontal tentacle, ltrteral view. 

Antenna of female. 

Mandihlt with palp. 

S m e ,  masticatory part and h a d  joint of palp, viewed from the 

inner face. 

Maxilla. 

- . . . . . .- 
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P L A T E  XXXVI. 

Conchmcia maxima, Brady & Norman, 
(continued). 

Fig. 1. 

2. 
3. 

4. 

5. 
6. 
7. 

8. 

9. 

10. 

11. 

12. 

Anterior and posterior lips, with the adjoining parts of the chiti- 

nous skeleton and the esophagus, viewed from left side. 

Same parts, ventral view. 

Leg of 1st pair, with pertaining vibratory plate. 

Leg of 2nd pair. 

Leg of last pair. 

Antennula of mule, together with the frontal tentacle, lateral view. 

End of basal part of right male antenna, with the prehensile 

accessory ramus. 

Left accessory ramus. 

Leg of 2nd pair of male. 

Posterior extremity of  twdy of male, viewed from left side, showing 

the caudal plates and the single copulative organ. 

Distal part of the copulative organ. 

Very young specimen. viewed from left side. 
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I N D E X  

O F  S P E C I E S  D E S C R I B E D  I N  V O L  . I . 

Names of new species are printed in fat-faced type . 

Number of 
Memoir . 

Abietiles(?)sp . . . . . . . . . . . . . . . . . . . . . . . . . . .  III 
Acartia Zongiremis. (Lilljeb.) . . . . . . . . . . . . . . . . . . .  V 
Aeyialitis hiaticuIa. (Lin.) . . . . . . . . . . . . . . . . . . . .  IV 
AlZe aUe. (Lin.). . . . . . . . . . . . . . . . . . . . . . . . . .  IV 
Amathilla pinpis.  (Kidyer) . . . . . . . . . . . . . . . . . . .  V 
Amberlega. sp . . . . . . . . . . . . . . . . . . . . . . . . . . .  I1 
Amphithopsis g l a c i d i s .  Hansen . . . . . . . . . . . . . . . . . .  V 
AIzser segdurn., (Gmel.) . . . . . . . . . . . . . . . . . . . . . .  IV 
Archibuteo 1agym.s. (Gmel.). . . . . . . . . . . . . . . . . . . .  1V 
Arquatella maritima. (Gmel.). . . . . . . . . . . . . . . . . . .  IV 
Aecgapttlua glacialia. 11 . sp  . . . . . . . . . . . . . . . . . . .  
Balanus sp  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  V 
Belemnites. sp  . (cf . Bqrichi. Opp.) . . . . . . . . . . . . . . . .  
Belemnites. m . f . subexlensus. Nik . - Panden:. d'0rb . . . . . . .  
Be&mnites.sp . . . . . . . . . . . . . . . . . . . . . . . . . . .  I1 
Belemnites.sp . . . . . . . . . . . . . . . . . . . . . . . . . . .  I1 
Branta bernicla. Gin.) .  . . . . . . . . . . . . . . . . . . . . .  IV 
Cadoceras Frearse' (d'Orb . sp.), Nik . . . . . . . . . . . . . . . .  
cadoce~*a.s Nameni .  n . sp . . . . . . . . . . . . . . . . . . . .  
Cadoceras. sp  . ex . aiT., cad . Nansetai (n . sp . )  . . . . . . . . . . .  
Cadoceras Tchefkini. d'0rb . s p  . . . . . . . . . . . . . . . . . . .  
C&eraS.sp . . . . . . . . . . . . . . . . . . . . . . . . . . .  I1 
Calanus finrnwchhw. (Gunner.) . . . . . . . . . . . . . . . . .  V 
Cdanrcs hgplperbweus. &Dyer . . . . . . . . . . . . . . . . . . .  V 
Carpolithe+ sp . a-e . . . . . . . . . . . . . . . . . . . . . . .  

V 

I1 
I1 

I! 
I1 
I1 
11 

I11 



INDEX OF SPECIES DESCRIBED IN VOL. I. 
~ ~~ 

Number of 
Memoir. 

Cqrphus man&i, (Licht.). . . . . . . . . . . . . . . . . . . . .  IV 13, 22, 36, 51 

ti8 V 
Chiri&m tanutepinue, n. sp.. V 67 
Cirri& ia . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137 V 

7 ~ q P h l e b i 5 , s p . .  . . . . . . . . . . . . . . . . . . . . . . . .  111 
13 Cblymbus ardiclcs, Lin.. . . . . . . . . . . . . . . . . . . . . .  IV 

Cbduwia maxima, Brady & Norman . . . . . . . . . . . . . .  V 127 
Crymphilus fdicaritcs. . . . . . . . . . . . . . . . . . . . . .  1V 8, 46 

m QclocaraS Guildmi, Chevreux . . . . . . . . . . . . . . . . . .  V 
13 Ceeka~unuskia, cf. rigida, Heer . . . . . . . . . . . . . . . . . .  

ficins re-, Sow. sp.. . . . . . . . . . . . . . . . . . . . .  58 
Drepanopw. Bungd, G .  0. Sars . . . . . . . . . . . . . . . . .  V 78 
EucWa nwvegica, Boeck . . . . . . . . . . . . . . . . . . . .  V 59 
Ew'rus cuspiddw, Krfiyer. . . . . . . . . . . . . . . . . . . .  V 33 
Eusirus Holnzi, Honsen . . . . . . . . . . . . . . . . . . . . .  V 33 

Chiridius armatus, (Boeck) . . . . . . . . . . . . . . . . . . .  V 64 
ChiMiua brevieptraue, n. ~ p . .  . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

I11 
I1 

EuULsrndo libdhda, (Mandt) . . . . . . . . . . . . . . . . . . .  V 14 
Fako m a l m ,  Tunst. . . . . . . . . . . . . . . . . . . . . . .  IV 6 
Feilden&,sp.. . . . . . . . . . . . . . . . . . . . . . . . . .  111 15 
Fratercula arctica glaeiulis, (Leach) . . . . . . . . . . . . . . .  IV 52 
Fulmarus glacialis, (Lin.) . . . . . . . . . . . . . . . . . . . .  IV 22, 35, 50 
Fungi, gen. & sp.?. . . . . . . . . . . . . . . . . . . . . . . .  Ill 7 
Gamnzarus locusta, Lin., var. madata, Lilljeb.. . . . . . . . . . .  V 34 
Ginkgo p o W ,  Nethorst. . . . . . . . . . . . . . . . . . . .  111 11 
Ginkgo polariR, Nath., var. m w .  n. var.. . . . . . . . . .  IIJ 12 
Ginkgo, sy. . . . . . . . . . . . . . . . . . . . . . . . . . . .  I11 12 
HaploGps setosa, Boeck . . . . . . . . . . . . . . . . . . . . .  V 33 
Haploiips tubicola, Lilljeb. . . . . . . . . . . . . . . . . . . . .  v 32 
Havdda glacialis, (Lin.) . . . . . . . . . . . . . . . . . . . . .  IV 9 
nemiealamua e p i n i m ,  n. sp. . . . . . . . . . . . . . . . .  V 95 
Hetermha?tac?ompacta. n. s p . .  . . . . . . . . . . . . . . . .  V 83 
Heterochreta fiorvegica, Boeck . . . . . . . . . . . . . . . . . .  V 79 
Hynzmodwa glacialis, Buchholtz . . . . . . . . . . . . . . . . .  1' 1 3 
Lagopus lagopus, (Lin.) . . . . . . . . . . . . . . . . . . . . .  IV 7 
Lanceola Clausr', Bovdlius . . . . . . . . . . . . . . . . . . . .  V I5 
L a m  argentatus, Gmel.. . . . . . . . . . . . . . . . . . . . .  IV 11 
Lams fusms, Lin.. . . . . . . . . . . . . . . . . . . . . . . .  IV 11 
Larusglaucus, Fabr.. . . . . . . . . . . . . . . . . . . . . . .  IV 11, W, %, 46 
Larus marinus, Lin.. . . . . . . . . . . . . . . . . . . . . . .  IV 47 
M a ,  cf. Nuda, Keys. yp. . . . . . . . . . . . . . . . . . . . .  11 
.?Lima, cf. duplicata, Goldf.. . . . . . . . . . . . . . . . . . .  
Linyrla Beani, Phill. . . . . . . . . . . . . . . . . . . . . . .  11 
Wdmd&l g l a c i a l b ,  n. sp.. . . . . . . . . . . . . . . . . . .  
Macrocephatitcb., sp. . . . . . . . . . . . . . . . . . . . . . . .  11 

66 

.:$I. 
114 

MacrocephccCilen KmCttlit;tl. n. sp. . . . . . . . . . . . . . . .  11 70 
73 

I1 

v 



INDEX OF SPECIES DESCRIBED IN VOL. 1. 111 

Number Memoir. of Page, 

67 Macrodon Schourouski, F. Houillier sp..  . . . . . . . . . . . . .  
Metopa longicorn&, Boeck x3 . . . . . . . . . . . . . . . . . . . .  V 

99 Ndridia h g a ,  Lubbock. . . . . . . . . . . . . . . . . . . . .  V 
M~~m~nillapola~ia, n. sp.. 1% . . . . . . . . . . . . . . . . . .  V 

. . . . . . . . . . . . . . . . . . . . .  6 Nydea scandiaca, (Lin.) I\' 
13 Nyctiphaw wvegicus, (M. Sars) . . . . . . . . . . . . . . . .  V 

119 Oithona helgolancZicn, Claus . . . . . . . . . . . . . . . . . . .  V 
113 Omcen conifera, Giesbrecht . . . . . . . . . . . . . . . . . . .  V 

. . . . . . . . . . . . . . . . . . . . .  107 Onema notopus, Giesbr. V 
Pagophila eburneu, (Phipps) . . . . . . . . . . . . . . . . . . .  IV 12, m, 30, 49 

31 Parainphithoe brewicornis, G. 0. Sms . . . . . . . . . . . . . .  V 
14 Parathemisto obliwia, (Krnyer) . . . . . . . . . . . . . . . . . .  V 

Pecten Lindstriimi, Tullberg . . . . . . . . . . . . . . . . . . .  ca 
51 Pmttacrinus, sp. ex. off. bajoCienci,s (#Orb.), P. de Loriol . . . . .  
8 Phdaropus hyperboreus, (Lin.) . . . . . . . . . . . . . . . . . .  IV 

Phoenicqpsis, cf. angustifvlicc, Heer. . . . . . . . . . . . . . . .  14 I11 
. . . . . . . . . . . . . . . . . . . . . . . . .  16 Pityanthus, sp. 111 

Lm Pityophyllum, cf. Linddrhi ,  Nath. . . . . . . . . . . . . . . .  111 
Pdyophyllum, cf. Staratschini, Heer sp. . . . . . . . . . . . . .  111 19 

I 8  Pityospernzunt, cf. cuneatum, Nothorst . . . . . . . . . . . . . .  111 
. . . . . . . . . . . . . . . .  18 P i t y o q m u m  N a m e d ,  n. sp. I11 

17 Pityosperntum, cf. hfmkianum, Heer sp. .  . . . . . . . . . . . .  I11 
. . . . . . . . . . . . . . . . . . . . . . . .  19 Pityospewwnr . sp. 111 

. . . . . . . . . . . . . . . . . . . . . .  17 PtYyodrobze,, sp. a-b 111 
Plecfrophenax nivalis, (Lin.) . . . . . . . . . . . . . . . . . . .  1V 6, 14, 24, 44 

. . . . . . . . . . . . . . . . . . . . . . . .  10 Podozanzites? sp.. 111 
3 I PseuddibrotolR g t k t h l b ,  n. sp. . . . . . . . . . . . . . . . .  V 

. . . . . . . . . . . . . . . .  % Pweudalibrotols Nanseni, n. sp. V 
69 
ti9 Peeuclocahn~ce rnqjor, n. sp. . . . . . . . . . . . . . . . . .  v 
73 Ps&&nw p ? / g m a ,  n. sp. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  60 Peeudomonotk &z~hmi, n. s p . .  I1 
&2 11 

. . . . . . . . . . . . . . . . . . . . . . . .  IO Ptervph!llZum ? sp. 111 . . . . . . . . . . . . . . . .  96 @enstdoceras vertummum, Sintz 11 

I1 

11 
11 

Pseudocdanus elongatua, Boeck . . . . . . . . . . . . . . . . .  1- 

Pseutdonwnotis, 31). (cf. w d i ,  Quenst. sp.) . . . . . . . . . . . .  

Rhodostethia rosea, (Macg.). . . . . . . . . . . . . . . . . . . .  IV 1.5, 37, 48 
Riysa tridad#la, (Lin.). . . . . . . . . . . . . . . . . . . . . .  Iv 10, 14, 5, 47 
Sabinea septemcarinata, (Sat).). . . . . . . . . . . . . . . . . .  V 
S c a p h w a i a n w  acrocephalu-9, n. sp.. . . . . . . . . . . . . .  
Scina bwealis, G. 0. Sars . . . . . . . . . . . . . . . . . . . .  
Scolecithdx &rmicert&, 11. sp. . . . . . . . . . . . . . . . .  V 

. . . . . . . . . . . . . . . . . . . . .  s i 3  Serpula flaccida, Goldf. 11 
Smnateria moZZissima, (Lin.) . . . . . . . . . . . . . . . . . . .  IV IO ,  2.5, 46 
Sphenopteris, sp. a-d . . . . . . . . . . . . . . . . . . . . . .  8, 9 I11 
Spinocahnua l-ss, n. sp. l J  . . . . . . . . . . . . . . .  V 

I 3  
36 
19 
46 

\' 

-- 
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Spuatarola Wuetica, (Lin.) . . . . . . . . . . . . . . . . . . . .  IV 
Stercwar6u-s crepidatus . (Ranks) . . . . . . . . . . . . . . . . .  1V 
Stercorccrius longicaudus. (Vieill.) . . . . . . . . . . . . . . . .  IV 
Stercwarim pomatorhanus. (Tenun.) . . . . . . . . . . . . . . .  IV 
Sterna macmra. Naum . . . . . . . . . . . . . . . . . . . . . .  IV 
T& cf . gramilleus. Heer. sp . . . . . . . . . . . . . . . . . .  I11 
Tt?mO&%S br&,n . sp .  . . . . . . . . . . . . . . . . . . . .  V 
!&pclnO&sa bngicaudata. (Krnyer) . . . . . . . . . . . . . . .  V 
Totanus nsbularius. (Gunn.) . . . . . . . . . . . . . . . . . . .  1V 
U ~ e p e e t a b i t i s , n . s p .  . . . . . . . . . . . . . . . .  V 
Vmiimlta oblongs. n . sp . . . . . . . . . . . . . . . . . . . .  
Uria lomvia. (Pall.) . . . . . . . . . . . . . . . . . . . . . . .  IV 
Xanthacalanecs borealis. n . sp . . . . . . . . . . . . . . . . .  
Xema sabini. (Sab.) . . . . . . . . . . . . . . . . . . . . . . .  IV 

V 

V 
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12 25% 3a 
12. 35. 4.9 

50 
10 . 25. 46 

15 
100 
14 
7 

59 
52 

13. 37. 32 
49 
48 
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