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ABSTRACT 

Collections of planktonic copepods of Ungava Bay and central Hudson Strait were made 
during late June, July and August of 1947, 1949 and 1950. The following 22 species have been 
identified: Calanus finmarchicus, C. hyperboreus, C. helgolandicus, Pseudocalanus minutus, 
Microcalanus pygmaeus, Gaidius tenuispinus, Aetideopsis rostrata, Pareuchaeta norvegica, 
P. glacialis, Eurytemora americana, Metridia longa, Pleuromamma robusta, 1-Ieterorhabdus 
norr;egicus, Acartia longiremis, A. bifilosa, Oithona similis, Oncaea borealis, Cyclopina gracilis, 
C. schneideri, Monstrilla dubia, M. helgolandica and M. canadensis. The last 5 species have 
not previously been recorded from the western North Atlantic. Males of Cyclopina Schneideri 
are described for the first time. The two most abundant species, Calanus finmarchicus and 
Pseudocalanus minutus, have one generation a year. A small part of the population of Pseudo-
calanus minutus breeds a second time in the autumn. The next most common species, Acartia 
longiremis and Oithona similis, probably brecd and spawn in July. The population dynamics 
of al! the species are discussed. 
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This PAPER is a report on the planktonic copepod material collected during 
the Calanus Expeditions, 1947-50, organized by the Fisheries Research Board 
Eastern Arctic Investigations, in the Ungava Bay area. Only the free-living and 
semi-parasitic copepods have been included in the species list; the identification 
of the harpacticoids has been deferred to a later date. Very little information is 
available on the distribution of copepods in Canadian eastem arctic waters, and 
no previous study has been made on the life history of any copepod from this 
area. In studying the production of the waters some insight into the biology of 
Pseudocalanus minutus and Calanus finmarchicus is desirable because of the 
predominance of those two species. Oithona similis and Acartia longiremis were 
also plentiful during the three seasons, occasionally forming the bulk of the 
catches, and a brief study of the life histories of those two species has been 
included from the 1947 and 1949 results. 

At this time of writing, only a bare outline of the bathymetry and hydro-
graphy of Ungava Bay bas been published (Dunbar, 1951). The field work for 
a hydrographie study was completed by the Calanus in 1949, and the results of 
this investigation will appear shortly in a paper of this series. The eastem arctic 
waters include the seas from Cape Farewell to the Strait of Belle Isle, Ungava 
Bay, Hudson Strait, Hudson Bay, James Bay, Foxe Basin and Channel, the Gulf 
of Boothia and Prince Regent Inlet, Lancaster and Jones Sounds and the waters 
between northwest Greenland and Ellesmere Island up to Lincoln Sea. The 
waters of Ungava Bay are shallow and turbulent, with very strong tidal currents 
as well as a steady set ( described below). The plankton is thus probably a 
transient population to a great extent, and there can be little doubt that in a 
summer's work the population from well outside the bay itself is sampled. For 
the same reason the plankton population of the bay may be taken as a unit, and 
collecting constantly at the same station will not sample the same individuals. 

In its western and southern portions, Ungava Bay is under 100 metres deep, 
shallower than Hudson Bay. The shoreward half of this portion is less than 
50 metres deep. To the east and northeast the Bay deepens to an 800-metre hole 
just west of the Button Islands. A separate depression in the eastern part of the 
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bay drops below the 300-met:re line, and to the northeast of Akpatok Island, 
opposite the rnouth of Ungava Bay, there is a depression of 600 rnetres. 

The surface waters of Ungava Bay are of low salinity, due to coastal drainage 
through rnany small streams, as well as through the George, Whale, Koksoak, 

Leaf and Payne Rivers. Dunbar in 1947 found salinities everywhere in the 
coastal regions of Ungava Bay to be lower than 33 per mille, lower than those of 
Hudson Strait, but higher than the surface waters of Hudson Bay which decrease 
in salinity from 30 per mille in the north of the bay to 23 per mille in tl1e 
southernmost portion. Low salinity of Ungava Bay deep-water stations is caused 
by the turbulence and mixing of the waters, the effect of which is increased by 
the strong tidal currents. Temperature, salinity and oxygen measurements from 
tl1e coastal waters of Ungava Bay are given in Table II, page 72 of Dunbar's 
paper ( 1951 ). 

The circulation of the waters in the eastern arctic area is cyc!onic, or anti-
clockwise. Water from Foxe Basin flows southward into Hudson Bay along the 
western shore, and the outflow from the bay into Hudson St:rait moves up the 
eastern sicle. The bulk of the Hudson Strait water is composed of the outflow 
from Hudson Bay, and Ungava Bay is supplied by a surface current which enters 
from the nortl1west, crosses to the eas tern sicle south of Akpatok Island, and 
leaves Ungava Bay in the northeast, rejoining the outflowing water in Hudson 
Strait. urface water from Foxe Basin and Hudson Bay enters Hudson Strait at 
its western entrance; water from Davis Strait and the Labrador Sea enters the 
Strait at its eastern entrance. This water may contain some admixture of Atlantic 
(West Greenland ) water. This current sets west along the north sicle of Hudson 
Strait, eas t along the south, and is known to reach as far into the strait as Big 
Island where it turns south and joins the outgoing current along the southern 
sicle of the st:rait. Some of this W est Greenland water must also flow into Ungava 
Bay, as is demonstrated by the Atlantic character of the macroplankton, and by 
other Atlantic indicators discussed below. There is also hydrographie evidence 
for the entry of Atlantic water close to the bottom of the bay (Dunbar, persona! 
communication). 

MATERIAL AND METHODS 

COLLECTION. The copepods were coll cted during summer cruises from late 
June to the end of August in 1947, 1949 and 1950. The most complete set of 
plankton hauls within Ungava Bay was made in 1947, and most of the work of 
this paper is based on results from that year. In 1949 and 1950, hauling was con-
tinued later in the month of August than in 1947, and the restùts of these years 
are included here to furnish supporting evidence. While it is not possible to 
combine the results of the three years into one continuous record, owing to 
seasonal variations, it is of interest to compare events in the different seasons 
and a certain amount of corroborating information can be obtained from dates 
in 1949 and 1950 when no hauling was clone in 1947. In 1947 there was a gap 
in collecting between J uly 20 and August 10, during which time the dominance 
of certain stages can only be surmised. Some assistance is provided here in hauls 
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from the other two years made on J uly 21 and August 3 and 7. In 1949 and 1950 
the Calanus worked farther into Hudson Strait and the deeper water at the 
mouth of Ungava Bay than was possible with the small motorboats used in 
1947 ( the Calanus was built in 1948 ), and the results of some of the 1949 and 
1950 hauls are included for a more complete study of the distribution of the 
copepods, particularly the vertical distribution. 

A station list of the Calanus Expeditions, 1947-50, bas been published 
(Dunbar and Grainger, 1951). lt is convenient to di vide the work of 1947 into 
two parts. From June 24 to J uly 20 the expedition collected in the western part of 
Ungava Bay from north to south at stations 1, 3, 7, 9, 13, 18, 22, and again at 
station 1 on July 20. From August 10 to 29 the eastern side of the bay was 
investigated, at stations 31, 33, 37, 38, 40, 41, 43, 44 and 51. Most of the stations 
were relatively shallow ( depths ranging from a few metres to 31 metres). Only 
four stations were established in deeper water: stations 13 ( 46-55 metres), 
18 ( 84 metres), 41 ( 240 metres and 44 ( 80 metres) . 

The entire collection made in 1947 was examined, but from the 1949 and 
1950 mate1ial hauls were chosen from dates on which no material was available 
from 1947, and from depths below about 40 metres. In 1949 these included tows 
from station 103 at the northeast tip of Ungava Bay, but farther west than 
station 44 in Forbes Sound. A few hauls were taken from station 123 in Calanus 
Harbour, the Button Islands. On the west coast two overnight hauls were made 
at stations 124 and 125. A set of hauls is included from station 128, close to the 
south coast of Akpatok Island and from 126 just north of Payne Bay. Finally, 
some hauls were examined from station 129, ten miles north of the Koksoak 
River mou th. 

In 1950, hauls were made at stations 209 and 211 in the northwest tip of the 
Bay, and investigations were carried out in central Hudson Strait at stations 217 
( Wakeham Bay) and 222 and 223 (Lake Harbour). The remaining hauls from 
late August of that year were made at stations 228, 229, 231, 201C and 234, all 
in Adlorilik. The stations from which hauls were examined, the nets used and 
depths of hauling are shown in Table I. 

NETS AND TOWS. Horizontal towings were made with fine-mesh nets (Nos. 
5 and 6, each one-half metre in diameter; No. 18, 12 inch es in diameter), and 
with coar e nets (Nos. 0 and stramin, each one metre in diameter) . One vertical 
haul was made with the No. 6 net on July 18, 1947 (station 22). A few hauls 
were made by setting the nets directly in the path of observed tidal currents. 

The smaller and younger stages of copepods are normally to be found in the 
upper levels of water, the larger and older stages in the deeper levels in the 
daytime. For this reason, as a rule the fine-mesh nets were used in shallow hauls, 
the coarse nets in deeper hauls. There is, however, considerable overlapping of 
depths at which the nets were used. The nets are not quantitative, and only 
relative values were obtained for tl1e maximum occurrence of each stage of the 
copepods. Since these were not closing nets, some inhabitants of the surface 
layers will have been included in the deeper hauls as the nets were let down to, 
and pulled up from, the towing depths. 
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TABLE l. General information on collection of material. 
Depth of Ti me Duration of 

Date Sta. Depth (m.) No. haul (m.) Net (hr.) hau l (min.) 

24. vi. 47 1 18 1 5 6 1520 25 
2 0 18 1525 20 
3 5 s 1515 30 

29. vi. 47 3 28 5 0 18 1205 20 
6 2 s 1200 30 
7 5 6 1204 20 
8 6-7 0 1204 25 

3. vii. 47 7 10 10 0 18 1005 20 
11 5-6 0 1000 30 
12 10 s 1000 30 
13 6 6 1004 25 

11. vii. 47 9 24 14 15- 17 0 1320 30 
15 13 s 1320 30 
16 0 18 1325 20 
17 8 6 1323 25 

13. vii. 47 13 46-55 18 36-40 0 0936 30 
19 39 s 0936 30 
20 0 18 0941 20 
21 17 6 0938 28 
22 6 0 1100 30 
23 4--5 s 1100 30 

17. vii. 47 18 84 24 21-17 0 1340 30 
25 17-20 6 1345 25 
26 50 s 1340 30 
27 0 18 1345 20 

18. vi i. 47 22 9-11 28 9-11 6 2100 
(vert. haul) 

29 3 6 2120 30 
30 2- 1 s 2125 30 

20. vii . 47 1 31 31 5-6 s 1220 30 
32 12-14 0 1220 30 

20. vii. 47 1 31 33 8-10 6 1220 30 
34 14-17 s 1317 30 
35 4 6 1317 30 
36 19- 21 0 1317 30 
37 0 18 1330 15 

5. viii. 47 31 shallow-0 38 0 5 60 
10. vii i. 47 33 18-27 39 10-13 s 0910 30 

40 10-7 6 0910 30 
41 11-9 0 0910 30 

11. viii . 47 37 3-4 42 0 6 1140 30 
43 0 s 1148 30 

38 shallow 44 2 6 1635 20 
16. viii. 47 40 shallow-0 45 2-3 0 1727 30 
17. viii . 47 41 240 46 0 18 1400 30 

47 26-34 6 1400 60 
48 230 0 1400 60 
49 50 s 1400 60 

19. viii. 47 44 80 50 0 18 1435 20 
51 42 6 1435 35 
52 73-80 0 1430 40 
53 68-84 s 1434 36 

20. viii. 47 43 shallow 54 just below 5 1530 15 
surface 

55 4 5 1500 15 
56 0 5 few min. 

29. vi ii. 47 51 shallow-0 57 2 6 1705 30 
58 4--5 0 1710 30 
59 0 18 1717 20 
60 4--5 0 1755 30 
61 3-4 s 2100 30 
62 6 6 2103 30
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TABLE I (Cont'd.) 

Depth of Ti me Duration of 
Date Sta. Depth (m.) No. haul (m.) et (hr.) haul (min.) 

63 5- 6 s 2145 30 
64 6+ 0 2150 30 

6. vii. 49 103 91 4 110 0 20 
(touched bottom) 

103-104 256 5 175- 200 s 25 
14. vii. 49 103 145-275 8 0 18 1040 15 

(approx. ) (depth 9 97-115 s 1030 45 
varied) 10 43 6 1033 30 

7. viii. 49 103 145- 275 12 5-10 0 1220 12 
(depth varied) 13 0 18 1225 7 

10. viii. 49 123 15 14 1- 7 5 1615 35 (rowing) 
15 0 18 1623 20 (rowing) 
16 10-15 5 1700 5 (rowing) 
17 5-10 0 1745 22 

20. viii . 49 124 19 0 s 2200 ail night 
21. viii. 49 125 12 20 0 5 0001 ail night 
23. viii. 49 126 70-91 22 2-10 s 1157 35 

23 0 18 1202 20 
23. viii. 49 126 70-91 24 15 6 1205 30 
24. viii. 49 128 185 25 40 0 1545 70 

26 0 18 1620 20 
27 138 s 1555 70 

25. viii . 49 129 28 15 s 1440 60 
29 0 18 1440 25 
30 5 0 1440 60 
31 10 6 1455 50 

20. vii. 50 209 183 11 75 s 1305 25 
21. vii. 50 211 14 0 18 1600 20 

15 1 s 1605 30 
30. v ii. 50 217 18-0 18 1- 2 5 10 (dinghy 

near shore) 
3. viii. 50 222 80-90 19 0 18 1710 30 

20 1 5 1720 25 
223 80-20-80 21 7 5 1825 25 
222 80-90 22 8 5 1800 20 

25. v iii. 50 228 14 27 4 6 60 
26. viii. 50 229 13 28 1-2 5 1220 60 

29 2-4 0 60 
30 12- 18 0 1440 20 

27. vi ii . 50 231 63-90 31 42-58 0 1110 30 
32 0 18 1115 18 
33 5-8 6 1117 23 

232 10 34 0-İ 5 90 
35 2-3 6 90 

28. viii. 50 201C 80-100 36 90 0 1335 15 
37 13 6 1338 12 
38 0 18 1338 12 

31. v ii i. 50 234 82-90 39 75-86 0 1000 
40 65 6 1020 15 

The samples of plankton were preserved in 5% formalin immediately upon 
pulling up the nets. 

SUBSAMPLING. Before examining the collections of copepods, other plankton 
was removed from the jars. The microplankton, such as cirriped nauplii and 
annelid larvae, was left with the copepods. A random subsample was obtained 
by stirring the jar of copepods and, while the contents were still moving, re-
moving one spoonful (7.5 cc.) of copepods. From the first few samples two or 
three spoonfuls were removed in this way and the copepods of each sorted and 



864 

counted. The results tallied remarkably closely, and it was decided that one 
spoonful would be sufficient, except where the samples were very dilute. In 
many instances a spoonful was found to be far too large a subsample, and in these 
cases a dipper was used which scooped out exactly 2 cc. of material at random. 
About half of the collections from the three years was subsampled, sorted and 
counted in this way. This method exhausted an enormous amount of time, and 
many of the subsamples were counted in a chamber marked off in squares to 
facilitate counting of the whole subsample without sorting. After subsampling, 
each sample was examined under the lower power of a dissecting microscope 
for rarer species which might have been missed in the subsampling process. 

IDE TIFICATION OF STAGE . With's paper of 1915 was used in identifying the 
copepodites of Pseudocalanus minutus and Calanus finmarchicus. The nauplii 
and copepodites of Oithona similis and Acartia longiremis, and the nauplii of 
Pseudocalanus minutus were distinguished with the help of Oberg's paper ( 1906), 
while Lebour ( 1916) was consulted for the identification of the Calanus nauplii. 

Plates I-VIII show histograms of the frequency of each stage of Calanus, 
Pseudocalanus minutus, Oithona similis and Acartia longiremis taken by each 
net, expressed as percentage of total species numbers (or total genus numbers 
in the case of Calanus). The depth of hauling and net used are included beside 
each histogram. For economy of space, tables showing the numbers of copepods 
counted are not included in this publication. However, a copy of the tables 
containing tl1ese data is included in a Master's thesis, which has been bound 
and catalogued under the same title in the library of McGill University, Mont-
real. 

ExPLANATION OF PLATES 

In each plate histograms are shown, from every haul , except where fewer than 25 
individuals were counted of the particular species ( or genus) . 

The upper number beside each hitsogram refers to the depth of hauling, in metres. 
The lower number refers to the type of net used. 
The scale at the left of each histogram shows the percentage of each stage. 

-

LEGEND FOR Hl TOGRAMS 

Calanus hyperboreus, all stages 

Adult mal es, all other species 

Adult females, all other species 

Stages IV ǁand V ǁ, Pseudocalanus ; stages IV and V, all other 
species ( except C. hyperboreus ) 

Stages IV ǀ and V ǀ , Pseudocalanus 

Stages !-III, all species 

Nauplii, stages 1-6, al! species 
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SYSTEMATIC ACCOUNT OF THE SPECIES 

Family CALANIDAE 

Germs Calanus Leach 
Calanus finmarchicus ( Gunnerus) 

Monoculus finmarchicus Gunnerus 1765, p. 175, figs. 20-23. 
?Cetochilus septentrionalis Goodsir 1843, p. 339, figs. 1-II. 
Calanus finmarchicus G.O. Sars 1903, p. 9, pls. 1-III. 

In stages younger than copepodite IV Calanus finmarchicus can be distinguished from 
C. hyperboreus only by measuring large numbers of individuals. This was not possible with 
the Ungava Bay material, and the histograms show percentages of both species. The numbers 
of C. hyperboreus are too small to give anything but an approximation of the biology of the 
species, but will not be likely to affect the study of C. finmarchicus. 

DISTRIBUTION IN THE UNGAVA BAY AREA. ln 1947 although Calanus finmarchicus occurred 
at stations everywhere in Ungava Bay, it was found in greatest abundance at stations 18, 41 
and 44. These were the only stations visited in 1947 at which Calanus outnumbered Pseudo-
calanus, probably because of the greater depth of these stations and because the salinities are 
slightly higher here than anywhere else in the bay. 

Calanus finmarchicus occurred in every haul examined from the 1949 material, and was 
the dominant species at stations 123 and 128. At station 126, although Oithona similis was the 
most abundant species, Calanus finmarchicus outnumbered Pseudocalanus. Calanus finmarchicus 
predominated in some but not ail of the catches from station 103. Ali these stations were 
established in the northern part of the bay; at tl1e more southerly stations Calanus finmarchicus 
was replaced by Pseudocalanus minutus. 

In 1950 Calanus finmarchicus was the most abundant species at stations 222 and 223 in 
Lake Harbour, and in a 65-metre haul from station 234 in Adlorilik. It was not the most 
numerous species at the northerly stations which were close to shore, as for example 211 and 
217. 

Calanus finmarchicus is the dominating species in the deeper stations in the northern part 
of Ungava Bay and into Hudson Strait. 

LIFE HISTORY. For presentation of the data, histograms of each net's catch, 
showing the percentage abundance of each stage of Calanus are given in Plates I 
( 1947), II ( 1949) and III ( 1950 ). Stages IV-VI were counted from stramin net 
subsamples to obtain an indication of their distribution in the deeper layers, but 
percentages were not calculated. It will be seen from the plates that the distribu-
tion of stages was irregular, probably because of currents within the bay, but 
that a broad outline of the life history can be obtained. 

In 1947 adult females were present ail summer long but, except for a maxi-
mum at 230 metres on August 17, station 41, the numbers decreased markedly 
during August. Males were always scarce, a few appearing in a stramin net 
subsample on June 29, station 3, and in the finer nets on J uly 11 and 13, stations 
7 and 13, and August 17, station 41. 

Eggs were not counted, but on July 3 only, large quantities of copepod eggs 
( presumably Calanus) were found in the surface catch. Mature females from 
this material were classified according to Marshall and Orr ( 1951) as "early'', 
"medium", "semi-ripe'', "mature" and "spent" stages. During July nearly ail the 
females ( which had been cleared in glycerine overnight) were mature and pre-
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sumably producing eggs. If the eggs were fertilized it must have been about a 
mon th earlier (or possibly even six months earlier, as Ussing ( 1938) found to 
be the case in East Greenland waters). The majority of the females from August 
17, station 41, were spent, with semi-ripe and medium stages occurring on 
August 19, station 44. 

Nauplii also occurred all summer long, but, although the percentages of 
second stage nauplii were large up until July and never disappeared entirely, 
they were replaced by older stages of nauplii over the course of the summer. 

From J uly 11, station 7, to August 20, station 43, the three stages of small 
copepodites ( I-III) greatly outnumbered the rest of the population of Calanus, 
stage I being usually the most abundant. Copepodites IV of Calanus finmarchicus 
were relatively very scarce in all samples, throughout the 1947 season, but 
showed peaks on July 3, station 7, at 5-6 metres, and on August 16, station 40, 
at 2-3 metres. Even on those two days they were outnumbered by the younger 
stages of the population. 

Stage V copepodites showed maxima on July 13 at 36-40 metres, station 13, 
J uly 17 at 21-17 metres, station 18, and again on August 17 at 230 metres, station 
41. Younger stages dominated the catches from other hauls made on the same 
days. 

The abundance of females in J uly, with the presence of males, followed by 
a peak of nauplii suggests that the primary breeding period of Calanus fin-
marchicus in Ungava Bay ends about the last week of June or the first week in 
July. The females continue to spawn at least until the third week of August. The 
majority of the population remains in stages I-III from mid-July throughout the 
autumn, and possibly adults do not appear until early the following year, to 
breed again in the spring. This annual life cycle compares well with the results 
of Digby ( 1954) who found that most of the population of C. finmarchicus in 
Scoresby Sound had but one generation a year. It is impossible to say whether 
males are equal in abundance to females at the height of the breeding period 
as they are known to be in tempera te waters ( Nicholls, 1933), or whether they 
are never present in large quantities as in East Greenland ( Digby, 1954). 

The small maxima of stage IV copepodites, the summer peaks in stage V and 
the presence of males in August indicate that a small part of the Ungava Bay 
population may moult and breed a second time. The approximate time between 
the two breeding periods would be about two and a half months, comparable to 
that described for Norwegian waters (Ruud, 1929) but somewhat longer than 
the two-month period postulated for tempera te waters ( Fish, 1936a; Nicholls, 
1933; Filteau and Tremblay, 1953) . 

In 1949 and 1950, nauplii were again present all summer long in the surface 
layers. Stage III were most abundant on August 25, 1949, station 129, but here 
again slight maxima of stage IV Calanus finmarchicus appeared on August 10 
and 24 (Plate II) , before the peak of the third stage. 

From August 25-31, 1950, stages I-III were most abundant from stations 
made in Adlorilik (Plate III) . They were also plentiful on August 3 at Lake 
Harbour, but this is probably too distant for comparison. The results were too 
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spotty to show peaks of stage IV; there was a maximum of stage V on August 26, 
station 229, from which adults might have appeared in September. 

GENERAL DISTRIBUTION. This species is abundant in polar seas, around Greenland and on 
the coasts of orway ( Rose, 1933); it has been found along ail the coasts of Iceland (Jesper-
sen, 1940 ); on the American side of the Atlantic it is found as far south as ew York 
( Bigelow, 1915), but the species was not taken sou th of 40° north latitude in either the 
Atlantic or the Pacifie by the Carnegie (Wilson, 1942); it was found by the Albatross in the 
South Atlantic as far south as 48Á37' south latitude, 65Á46' west longitude. The same expedi-
tion took the species at the Galapagos, in the Bering Sea, the Gulf of Alaska, off Hokkaido, 
Japan, in the Okhotsk Sea and off Peru (Wilson, 1950 ); it is present in the waters around the 
Chu-San Archipelago ( Sproston, 1949); in the northem area of the Arab ian Sea ( Sewell, 
1947); it also occurs from the coasts of ew Zealand to Auckland and the Campbell Islands 
and is common in Melbourne Harbour, Australia ( Farran, 1929). 

Calanus helgolandicus (Claus) 

Cetochilus helgolandicus Claus 1863, p. 171, pl. XXVI, figs. 2-9. 
Calanus finmarchicus Giesbrecht 1892, pl. 8, fig. 31, figs. 20-21. 
Calanus helgolandicus Sars 1903, pp. 11- 12, pl. IV; Rees 1949, pp. 219-222, fig. 1. 

The status of this form, whether separate species, or a subspecies of Calanus finmarchicus, 
has not yet been decided. 

No representatives were noted during the fust examination of the copepod material from 
Ungava Bay. However, re-examination of the subsamples resulted in the identiEcation of 
one Calanus helgolandicus, copepodite IV, from station 44. 

GENEHAL DISTRIBUTION. Calanus helgolandicus is well known from British waters: from 
the orth Sea and off Plymouth ( Rees, 1949; Russell , 1951) and from Millport, Scotland 
(Marshall , Orr and Rees, 1953); it has been found on the coast of France ( Rose, 1933); the 
Mediterranean ( Giesbrecht, 1892); the orwegian coast (Sars, 1903); Tromsß Fjord (Marshall, 
Orr and Rees, 1953); Chesapeake Bay ( Wilson, 1932 ); the coast of California and off Peru 
(Wilson, 1950 ). Wilson ( 1932) q uotes Karawjew as having found the species in the Black 
Sea, and Brady as including it from the fauna of the Australian coast. 

Calanus hyperboreus Krßyer 

Calanus hyperboreus Krßyer 1838, p. 84, pl. IV, fig . 23; G. O. Sars 1903, p . 12, pl. V. 

DISTIUBUTIO IN THE UNGAVA B AY AHEA. In every haul made in 1947 the nurnbers of 
Calanus hyperboreus were exceedingly small . It was taken at station 1 on July 20, and at 
stations 7, 9, 13, 18, 22, 33, 41, 44 and 51. It was not found at any station where the depth 
was Jess than 10 metres (except station 51, where it composed 0.2% of the copepod population ). 
Every stage was plentiful on July 17, at station 18, and on August 17 at station 41. 

In 1949 and 1950 when it was possible to make deeper hauls, a large number of 
C. hyperboreus was taken at station 128, just south of Akpatok Island, and at station 209 at 
the northwest tip of the bay. Apart from these two hauls the occurrence of C. hyperboreus 
was extremely limited, though it occurred in small nurnbers at most other stations. 

No ad ult males were found at any time, in any of the three years of hauling. It may be 
that this species is brought in by currents but does not breed in the bay, or it may spawn 
in the deeper parts much earlier than the time of collecting by the Calanus Exped itions. The 
time of spawning may be similar to that of C. hyperboreus off Mºre, where it spawns only 
once, from February to March ( Ruud, 1929 ). In Ungava Bay the three stages ( copepodites 
IV-VI) were fo und at ail depths even up to the level of 2 metres, but any numbers larger 
than 100 were taken below 15 metres. 
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GENERAL DISTRIBUTION. According to Rose ( 1933) this species occurs in the North 
Atlantic, east of Ireland and the polar sea; it is also common along all the coasts of Iceland 
(Jespersen, 1940), and along the east and west coasts of Greenland (Jespersen, 1934, 1939). 
It is distributed over the whole of Baffin Bay and extends southward on the Arnerican side of 
the Atlantic as far as Cape Cod ( Bigelow, 1915); on the European side of the Atlantic it is 
known from Norwegian coasts (Sars, 1903) and the coast of France (Rose, 1933). It was 
taken from the Bering Sea, off Hokkaido, Japan and south of the Galapagos in the Pacifie 
Ocean by the Albatross (Wilson, 1950). 

Family PSEUDOCALANIDAE 

Genus Pseudocalanus Boeck 
Pseudocalanus minutus ( Krßyer) 

Calanus minutus (Krßyer) 1849, p. 543. 
Clausia elongata Boeck 1864, p. 234. 
Pseudocalanus elongatus Boeck 1872, p. 37. 
Pseudocalanus ma;or G. O. Sars 1900, pp. 69-72, pl. XX. 
Pseudocalanus gracilis G. O. Sars 1903, pp. 134-35, pl. I (suppl.). 
Pseudocalanus minutus With 1915, p. 67, pl. I, fig. 8; Wilson 1932, pp. 43-44, fig. 25. 

DISTRIBUTION IN THE UNGA v A BA Y AREA. This species was present at every station visited in 
and around the bay and was the dominant species at most. At station 9, however, the surface 
catch was composed principally of Oithona similis, rather than of Pseudocalanus. At station 
18, where hauls were made on July 17, 1947, it was outnumbered by Calanus. ln the surface 
haul made at station 41, on August 17, it was outnumbered by Calanus, while Oithona similis 
was more plentiful than either of them; but at this station at 230 metres Pseudocalanus 
represented 63.6% of the copepod population as compared to 29.4% Calanus. The values ob-
tained for Pseudocalanus and Calanus from the surface haul from Forbes Sound (station 44) 
on August 19 were nearly equal, and Oithona similis was only a little more abundant. Con-
siderable numbers of Pseudocalanus were found at station 51 between the George and the 
Whale Rivers, where Calanus was absent almost entirely. The salinity at this tidal station was 
low and Pseudocalanus was outnumbered by brackish water species ( Acartia bifilosa and 
Eurytemora americana) in some of the hauls. Probably Pseudocalanus was brought in by 
currents from farther north in the bay to mingle with the indigenous brackish water fauna in 
this area. 

In 1949, at stations farther north at the mouth of Ungava Bay, and at station 128 just 
south of Akpatok Island, Pseudocalanus was found in quantities equal to or slightly smaller 
than Calanus, whereas in the more southem stations and at Adlorilik it was still the prevalent 
species. At stations 222 and 223 at Lake Harbour, visited in 1950, Calanus outnumbered 
Pseudocalanus, and very few specimens of the latter genus were found in the subsamples. 

The 1947 hauls were used as the basic material for studying the biology of Pseudocalanus. 
Adult females, males and nauplii were found at every station, and from every station except 
33 ( where few females occurred), 41 and 44 ( at 230 and 73-80 metres), some of the females 
were ovigerous. Judging from the continuous presence of females ( with or without eggs ), 
accompanied by a continuous presence of adult males and nauplii, it is evident that Pseudo-
calanus breeds all summer long in Ungava Bay. It is well known that Pseudocalanus has the 
ability to adapt to wide thermal and salinity ranges, and it is therefore not surprising that it 
can breed in the shallow coastal waters as well as in the deeper more central and eastem 
parts of the bay. It bas been found breeding in the neritic regions of the Gulf of Maine, and 
in these regions it also outnumbers Calanus (Fish, l936b). 

LIFE HISTORY. In spite of the continuous breeding of Pseudocalanus, it was 
possible to estimate the length of the developmental period, and breeding times, 
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because of the enormous increase in production at the end of June, the effects of 
which can be traced throughout the time of hauling. ln the histograms showing 
the relative abundance of the stages of Pseudocalanus (Plates IV-VI) only the 
values obtained by the fine-mesh nets were used, because these are the only ones 
which catch ail the stages. Stages V and VI, taken by the No. 0 net were also 
counted to obtain some information on the occurrence of those stages at levels 
deeper than those reached by the fine nets. 

Adult females were present throughout the summer in 1947. They were 
abundant from June 24 to July 11, but showed a marked decrease from July 13 
till August 11, when the numbers increased slightly. 

Adult males were always scarce but showed small maxima on June 24, 
station 1, and August 29, station 51. Where stage V copepodites were plentiful, 
the males were usually about equal in numbers to the females and it is probable 
that the difference in proportion of the two sexes of adults is due to a differential 
mortality rate, rather than to a smaller production of adult males. This is similar 
to the situation at Loch Striven where the numbers of adult males are always 
small in proportion to the females, but where males and females of stages IV and 
V copepodites are usually present in equal quantities (Marshall, 1949). The 
longer-living adult females may produce several batches of eggs as is the case 
with Calanus (Marshall and Orr, 1951). 

Nauplii were plentiful all summer long. Second stage, which predominated 
on June 29, and July 3 and 11, stations 3, 7 and 9, were replaced by later stages of 
nauplii from July 13 to August 19. There was an apparent decrease on August 20, 
station 43, and August 29, station 51, but this may have been due to the position 
of the stations in shallow water close to shore. 

The small copepodites, stages !-III, appeared in large quantities on July 11, 
station 7, with a maximum on July 13, station 13. The relative numbers of these 
stages remained high until the end of August. Stages I and II outnumbered 
stage III in most of the catches. 

Stage IV copepodites were always scarce, but on August 11, station 38, 
showed a very small maximum which was masked by the continued presence of 
smaller copepodites. The No. 0 net towing at 230 metres and at 73-80 metres on 
August 17 and 19, stations 41 and 44, brought up large catches of stage V 
copepodites, probably produced by the stage IV copepodites of August 11. The 
unusual depth at which these copepodites were found suggests that the fifth 
stage may have undergone a downward vertical migration as it is known to do in 
summer in the Gulf of Maine ( Fish, 1936b). 

Sorne of these fifth stage copepodites may have contributed to the slight 
increase of adults found at station 51 on August 29. The presence of ovigerous 
females indicates the beginning of a second much smaller breeding peak or 
"autumn bloom" of Pseudocalantts. Since the period of most active breeding in 
the spring may be assumed to be somewhat earlier than June 24, the period 
between breeding peaks can be estimated as about nine weeks. This period 
between broods is slightly longer than the six weeks to two months described 
for temperate waters ( Fish, 1936b; Marshall, 1949; Digby, 1950), and more 
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comparable to the two-month period suggested by Ruud ( 1929) for the waters 
off Mºre. 

The continued abundance of small copepodites until August 29 in Ungava 
Bay is evidence that the majority of the population developed much more 
slowly than the individuals mentioned above. The difference in rate of develop-
ment may be due to a slight cooling of Ungava Bay waters in late August. 
Presumably the products of later spawning (after the June peak) in July and 
early August cannot mature in the time available before the second peak. This 
slow development of a large part of the population of Pseudocalanus is similar 
to the results of Digby ( 1954) working in East Greenland waters. He found 
that, although most of the population had but one generation a year, a few 
individuals might pass from egg to adult in one summer season, and he was 
able to show that a part of the population probably had a 1İ-year life cycle. 

Adults were scarcer in 1949 than in 1947 (Plate V), but increased in numbers 
slightly on August 21, station 125, and August 25, station 129. Nauplii however, 
were plentiful during July and August. As in 1947 the most abundant stages 
were stage I-III copepodites which had not disappeared by the time hauling 
ceased. There was no maximum of stage V copepodites to compare with the 
August maxima of 1947, but the No. 0 net was not used in the deeper layers 
during this time, except on August 24, station 128, when the water was sparsely 
populated with Pseudocalanus. 

Stage 1-Ill copepodites again dominated the August hauls made in 1950. 
On August 27, at 42-58 metres, station 231, large quantities of stage V copepo-
dites were taken in the No. 0 net. Fewer were caught by the fine nets in the 
upper layers, but even in these hauls they outnumbered the adults (Plate VI). 
They continued to be plentiful on August 28, at 90 metres, station 201C, and on 
August 31, at 75-86 metres and at 65 metres, station 234. 

It appears that most of the population of Pseudocalanus remains as copepo-
dites 1-Ill until the end of August, and may winter over in late copepodite 
stages, not reproducing until the following spring. Some of the population 
(probably from the June spawning) develop more quickly during July and 
August, stage V appearing in mid-August to the end of the month, and breeding 
adults in late August, or early September. This annual breeding cycle of Pseudo-
calanus with a small part of the population breeding in the autumn is similar to 
the developmental periods known for East Greenland waters (Ussing, 1938; 
Digby, 1954). 

SIZE OF ADULT AND FIFTH STAGE FEMALES. In an attempt to separate the 
populations of Pseudocalanus according to size-groups, adult females were 
measured from subsamples taken on June 24, 29, July 3, 13, 20 and August 11 of 
1947, and fifth stage females were measured from June 24, 29 and August 11 
subsamples. In each case the cephalothorax was measured, and all measurements, 
except those of the adult females from June 29, July 3, 13 and 20, were made 
with an ocular micrometer of which the smallest division equalled 17.5µ. Adult 
females from the subsamples mentioned above were measured at the British 
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Museum (Natural History) with an ocular micrometer whose smallest division 
equalled 25µ. The populations were analysed graphically using mathematical 
probability paper (Harding, 1949). 

The mean lengths and standard deviations plotted from probability paper 
are given in Table II. Figures 1 and 2 show the analyses made on probability 
paper from June 24 (Fig. 1 ) and August 11 (Fig. 2). In the figures the crosses 
and broken lines denote the populations of adult females, the squares and line R 
show the bimodal resultant of the adult population in Figure 1. The points 
M, M1 and M2, where the population lines eut the vertical for 50% correspond 
to the mean lengths of the populations. The white histograms to the left of the 
figures give the size distributions of the adult females; the stippled histograms 
superimposed on them show size distributions of the fifth stage females. Analyses 
of the fifth stage populations were made on the same paper and are shown by 
circles in the figures. 

TABLE II. Mean lengths (mm.) of Pseudocalanus females, adults and 
stage V copepodites. 

Date Stage V 9 Stage VI ǀ 

24. vi. 47 1.076 ± 0.016 3% 1.044 ± 0.080 50% 
0.958 ± 0.018 42% o. 762 ± 0.044 50% 
0.880 ± 0.027 45 % 

29. vi . 47 1.085 ± 0.044 8 % 1.017 ± 0.055 70% 
0.980 ± 0.020 22% 0.730 ± 0.050 30% 
0.866 ± 0.026 70% 

3. vii. 47 1.016 ± 0.087 65% 
0.725 ± 0.040 35% 

13. vii. 47 1.081 ± 0.085 65% 
0.750 ± 0.044 35% 

20. vii. 47 1.016 ± 0.059 35% 
0.713 ± 0.047 65% 

11. viii. 47 1.271 ± 0.060 16ӏ% 1.142 ± 0.075 
1.081 ± 0.060 50% 
0.945 ± 0.031 33ӎ% 

The populations of the June and July females were bimodal (Fig. 1, Table 
II), the mean length of the larger individuals approxima tel y 1.4 times that of the 
smaller. The population of August 11 females was unimodal (Fig. 2, Table II), 
with a mean length longer than that of either of the June and July populations. 

The results of the measurements of the fifth stage females are more di:fficult 
to interpret. At first glance the curves appear to be uni-modal ( Figs. 1 and 2) 
with mean lengths of 0.945 mm. ± 0.1 (June 24); 0.955 mm. Ñ 0.135 (June 29); 
1.094 mm Ñ 0.105 (August 11). However, a better fit is obtained by analysing 
them as polymodal populations (Table II). Probably the populations of fifth 
stage copepodites are indeed polymodal, but the numbers measured are too 
small to be sure that this is the case and for this reason the population curves 
have not been included in the diagrams. 
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878 

The extremely wide range in size of Ungava Bay Pseudocalanus is com-
parable with that found in population studies made in other areas ( Stßrmer, 1929; 
Marshall, 1949; Digby, 1950, 1954). An increase in size during the summer 
months has been shown to occur in these regions. Digby ( 1954) points out that 
in East Greenland, where temperatures vary little throughout the year, size 
change is a fonction of the available phytoplankton. There are no quantitative 
data yet available on diatom production in Ungava Bay, but the surface catch 
made on July 13, 1947, consisted almost solely of diatoms. Possibly this was a 
peak in phytoplankton production which might have aided in producing larger 
individuals later in the summer. 

The polymodal size distributions of both stages of Pseudocalanus in this 
material might possibly be accounted for by the mixing of the waters. Measure-
ments of smaller stages of copepodites are needed to confirm this. Since poly-
modal curves were also obtained in other regions, it is more likely that it is due 
ta an overlapping in production of the two groups, and that smaller individuals 
have not died off before larger ones are produced. 

GENERAL DISTRIBUTION. This species is both arctic and subarctic in distribution, and is 
known from Alaska, the Arctic Ocean (Willey, 1920); Greenland, Iceland, Faroe Islands 
(With, 1915); the Norwegian coast (Sars, 1921); North Sea (Méibius, Timm, in Wilson, 
1932); on the American side of the Atlantic, it is known as far north as northem Baffin Bay 
(Jespersen, 1923), and as far south as Chesapeake Bay (Wilson, 1932); in the Atlantic and 
Pacific Oceans it was taken at every locality visited by the Carnegie (Wilson, 1942). 

Genus Microcalanus G. O. Sars 
Microcalanus pygmaeus G. O. Sars 

Pseudocalanus pygmaeus (female) Sars 1900, p. 73, pl. XXI. 
Spinocalanus longicomis (male) Sars 1900, p. 77, pl. XXII, figs. 13-14. 
Microcalanus pusillus Sars 1903, p. 157, Suppl. pls. I-III; v. Bremen 1908, p. 27, fig. 25. 
Microcalanus pygmaeus v. Bremen 1908, p. 27, fig. 24; With 1915, p. 66. 

DISTRIBUTION IN THE UNGAVA BAY AREA. This species was caught in very small numbers 
during the three years of sampling. It was taken in quantities of less than 1% in the following 
tows: in 1947 at stations 3 (5 metres), 13 (17 metres), 1 (on July 20, 8-10 metres) and 
44 ( 42 metres); in 1949 at stations 103 ( 43 metres), 123 ( 1-7 metres); in 1950 at station 
231 ( 5-8 metres). Examination of the whole samples showed the occurrence of a very few 
at station 232 in 1950 at 0-İ metre. All these were adult females, except for one stage III 
copepodite and two stage IV copepodites. 

GENERAL DISTRIBUTION. Very small numbers were also recorded from West Greenland 
waters by the Godthaab Expedition (Jespersen, 1934), but it is a commonly occurring cope-
pod in East Greenland waters (With, 1915; Jespersen, 1923; Stßrmer, 1929). These workers 
recorded it at depths from 800 to 50 metres, and only rarely at the surface. Digby ( 1954), 
however, found that copepodites and adults are most common in the surface layers of 
Scoresby Sound over the spring and early summer months, but that the population sinks to 
below 50 metres after June. The presence of the species above 50 metres in Ungava Bay may 
be a further indication of the turbulence of the waters. 

Microcalanus pygmaeus is a rather pronounced arctic form, penetrating in the deeper 
water layers fairly far south in the Atlantic. It bas been found in the West Wind Drift and 
in the south polar region, swept by the North Atlantic intermediate current from the Atlantic 
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Ocean to the Antarctic (Sewell, 1948). Jespersen (1940) found it everywhere along the 
coast of lceland, more frequently on the north coast. It is well known from Baffin Bay to 
Davis Strait, and in the sea immediately to the south, but Ungava Bay is its southern limit 
along the American side of the Atlantic. M. pygmaeus was found at only two stations in the 
tropical Atlantic by the Carnegie (Wilson, 1942), but was abundant in the Pacific. It is also 
found in the Japanese fauna, probably having drifted southwards in the Oya-Shio current 
(Sewell, 1948). 

Family AETIDEIDAE G. O. Sars 
Genus Gaidius Giesbrecht 

Gaidius tenuispinus ( G. O. Sars) 

Chiridus tenuispinus Sars 1900, p. 67, pl. XVIII. 
Gaidius borealis Wolfenden 1903, p. 365. 
Gaidius tenuispinus Sars 1903, p. 162, pl. XVIII, Suppl. pl. VI. 

DISTRIBUTION IN THE UNGAVA BAY AREA. This species was taken at station 41, where one 
copepodite stage IV and three copepodites stage III were found in 1947. In 1949 one adult 
ovigerous female was found at station 103, and one adult female without eggs was caught 
between stations 103 and 104. The hauls which caught this species were all made in deep 
water. 

GENERAL DISTRIBUTION. This deep-water species is common in West Greenland waters 
where it was taken by the Godhaab Expedition at a large number of stations, from the south 
point of Greenland to the northern part of Baffin Bay and Smith Sound (Jespersen, 1934). lt 
is also common in Davis Strait, Denmark Strait and around Iceland ( With, 1915), being 
most common on the south and west coasts (Jespersen, 1940). It is known from both sides of 
the Atlantic Ocean; on the American side its distribution extends as far south as the Gulf of 
Maine (Bigelow, in Wilson, 1932); it has been reported as far south as the area northwest of 
the Canary Islands (Scott, 1909). It bas also been found in antarctic seas between 66Á and 76Á 
south latitude (Farran, 1929). 

Genus Aetideopsis G. O. Sars 
Aetideopsis rostrata G. O. Sars 

Aetideopsis rostrata G. O. Sars 1903, p. 160, Suppl. pls. V-VI; Wilson 1932, p. 46, fig. 27. 
DISTRIBUTION IN THE UNGAVA BAY AREA. One adult female was taken between stations 

103 and 104, towing at 175-200 metres, in 1949. 
GENERAL DISTRIBUTION. This is a rare deep-water species, first recorded by Sars ( 1903) 

from 500-1,000 metres, between Jan Mayen and Finmark in 1900. It has been found from 
western Ireland to distinctly arctic waters (Sars, 1903; Bernstein, 1932); on the American 
coast of the Atlantic Ocean one specimen has been reported northeast of Cape Cod Light 
(Wilson, 1932). Small numbers were taken by the Godthaab Expedition in the southern part 
of Davis Strait and in a few places in Baffin Bay. 

Family EuCHAETIDAE 

Genus Pareuchaeta A. Scott 
Pareuchaeta norvegica ( Boeck) 

Euchaeta norvegica Boeck 1872, p. 40; Sars 1903, p. 38, pls. XIV-XVI. 
Pareuchaeta norvegica A. Scott 1909, p. 69; Wilson 1932, p. 65, fig. 43. 



880 

DISTRIBUTION IN THE UNGAVA BAY AREA. A few specimens of adults and stage V copepo-
dities were found in the material. Three adult females, one ovigerous, were found in the sub-
samples at station 41, 1947, together with one stage III, two stage II and one stage 1 
copepodites of some species of Pareuchaeta. From the same year one adult female was found 
in the subsamples of station 44, and one copepodite V was found on examining the entire 
sample from 4 metres at station 43. ln 1949, between stations 103 and 104, there were 8 
females ( 2 bearing spermatophores), and 2 males in the subsamples. From 103, there were 
2 adult females and 6 stage V copepodites. There were no specimens of Pareuchaeta found in 
the 1950 material. 

GENERAL DISTRIBUTION. This species is fairly common along the whole Norwegian coast 
( Sars, 1903 ) and is known from the Polar Sea, north of Spitzbergen, to a latitude of 84 ° 
north (Jespersen, 1934) ; it is common along the entire coast of East Greenland, in the 
interiors of fjords as well as the more open coastal waters (Jespersen, 1934, 1939). lt was 
taken by the Godthaab Expedition at most of the stations in West Greenland waters, but in 
larger numbers in the water south of Davis Strait (Jespersen, 1934); on the American coast 
of the Atlantic it has been found as far south as Chesapeake Bay (Wilson, 1932). 

Pareuchaeta glacialis (H. J. Hansen) 
Euchaeta glacialis Hansen 1886, p. 74, pl. XXVII, fig. 5, pl. XXIV, fig. 1. 
Pareucltaeta glacialis Sars 1903, p. 40, pl. XXVII; Jespersen 1934, pp. 75-78. 

DISTRIBUTION IN THE UNGAVA BAY AREA. Two adults were found in the 1949 material: 
one ( female) from station 103, hauling at 110 metres; one (male) from between stations 
103 and 104, hauling at 175-200 metres. 

GENERAL DISTRIBUTION. In contrast to P. norvegica, P. glacialis is a distinctly arctic form 
found in the Polar Basin and common in the polar areas east of Greenland, in Denmark Strait, 
and in the eastern part of the Atlantic north of 60° north latitude; between Iceland and the 
south point of Greenland it is found only in a deep layer of polar water immediately off the 
east coast of Greenland. It is common in Baffin Bay and Smith Sound (Jespersen, 1934), 
but south of Davis Strait it is found in considerable numbers only in the western area (close 
to Resolution Island) where the cold Labrador current Hows southward. 

Family TEMORIDAE 

Genus Eurytemora Giesbrecht 

Eurytemora americana Williams 

Eurytemora americana Williams 1906, p. 645-47, figs. 8-11. 
Eurytemora thompsoni Willey 1923, p. 314. 
Eurytemora transversalis Campbell 1930, p. 179, pl. 1, figs. 4, 5, 6. 
Eurytemora kieferi Smirnov 1931, p. 196, figs. 1-5. 
Eurytemora thompsoni Lowndes 1931, p. 501, figs. 1-10. 
Eurytemora americana Lowndes 1932, p. 541, figs. 1-11; Wilson 1932, p. 109, fig. 72; Gurney 

1933, Appendix, pp. 369-373, figs. 2048-2061. 

DISTRIBUTION IN THE UNGAVA BAY AREA. One adult female with ovisacs, but no eggs, was 
taken at station 1, June 24, 1947. From just below the surface at station 37 were one stage 
Il, two stage III and one stage V copepodites. Large numbers of males and females of the 
species and of Eurytemora copepodites, presumably E. americana, were found in hauls made 
at station 51. About 40% of the females were carrying spermatophores, and a few bore the 
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remains of egg sacs. Males were present in quantities about equal to the females . Station 51 
was es tablished on the coast of Ungava Bay between the mouths of the George and the 
Whale Rivers. The water is brackish ( the station is dry at low tide); E. americana was greatly 
outnumbered by Acartia bifilosa at this sta tion. 

GENEHAL DISTHIBUTION. Eurytemora americana is a brackish water species which was 
first described by Williams ( 1906), from specimens found in Narragansett Bay from January 
to April , and in summer, in Charles Town Pond, a brackish inlet from the ocean . Variations 
of it have been reported from Plymouth, Lancing and Sandown, England. Gurney ( 1933) 
includes E. thompsoni Lowncles from Lancing, and E. kieferi Smirnov, founcl off Kamchatka 
and in the Sea of Okhotsk, under the species E. americana Williams. H e points out also that 
E. transversalis Campbell from Vancouver Island is identical with the above species, with the 
exception that, in the male, exopocl 2 of the left fifth foot is shown with the apex segmented 
and refl exed in Campbell's clrawing. 

Family ETRIDIIDAE 

Genus M etridia Boeck 

Metridia longa (Lubbock) 

Calanus longus Lubbock 1854, p. 127, pl. V, fig. 10. 
Metridia armata Boeck 1864, p. 14. 
Metridia longa Sars 1903, p. 112, pls. LXXV-LXXVI. 

DISTRIBUTION IN THE UNGAVA BAY AREA. In the deeper hauls made in Ungava Bay, 
Metridia longa was a commonly occurring copepocl. Ail stages of copepodites appeared fre-
quently in the subsamples. In 1947 it was caught at stations 7, 9, 13, 19, 22 and 41. In 1949 
it occurred at stations 103, between stations 103 and 104, and at station 123. In 1950 it was 
taken at station 234 only, hauling at 75--86 metres. 

The larges t quantities of specimens were caught below 100 metres. Compared to the 
other species, the largest proportions of M. longa were taken at station 103, hauling at 110 
metres, where it macle up 21.1% of the total aggregate of copepods. This station was visited 
on J uly 6, 1949, and at that time (in the subsample) the proportion of adult males to adult 
females was exactly equal. The species was also plentiful between stations 103 and 104 in 
1949, where it composecl 8.6% of the total number of copepods, and at station 41, in 1947, 
where it formed 7.8% of the total. The species was most common, therefore, in the north-
eastern part of the bay. In the 230-metre haul from station 41, August 17, 1947, the popula-
tion of adults comprisecl 65.1% males to 34.9% females. There is probably a breeding period of 
Metridia longa from July to August and possibly it continues later in the season. In hauls 
made at clepths under 100 metres, the species was taken in quantities of Jess than 4% of the 
total copepocl population. 

GENERAL DISTRIBUTION. Metridia longa is widely distributecl over the northern seas, from 
pronounced arctic regions to fairly far south . In the more southern latitudes it occurs rnost 
often only at fa irly great clepths. It was recordecl by Sars ( 1925) as far sou th as the Azores ; 
by Wilson ( 1932) as far south as the Woods Hole region on the American Atlantic coast; 
it is common in West Greenlancl waters (Jespersen, 1934) and East Greenland waters 
( Ussing, 1938); ail along the coast of Iceland , usually above 200 metres in the intermecliate 
water layers (Jespersen, 1940 ); along the whole Norwegian coast, Faroe Channel, Spitz-
bergen and Polar Basin ( Sars, 1903). It is also known from the Inclian Ocean, and was 
captured by the Carnegie at one stat ion in the North Pacific (Wilson, 1942); it is also founcl 
in the Japanese area ( Sewell, 1948); it is an arctic form , epi-planktonic in the Antarctic 
( Russell, 1935, in Sewell , 1948, p. 395). 

J 
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Genus Pleuromamma Giesbrecht 
Pleuromamma robusta (Dahl ) 

Pleuromma robusta F. Dahl 1893, p. 105. 
Pleuromamma robusta Sars 1903, p. 115, pls. LXXVIII-LXXIX; Steuer 1932, p. 20, figs . 

69-91. 
Pleuromamma rotundum Esterly (Bigelow 1905, p. 287, quoted in Jespersen, 1934) . 
Pleuromamma wolfendeni Brady 1918. 
Pleuromamma robusta Jespersen 1934, p . 102-103. 

DISTRIBUTION IN THE UNGAVA BAY AREA. Two adult females were found in the entire 
collection. They were taken at station 41, hauling at 230 metres on August 17, 1947. 

GENERAL DISTRIBUTION. Pleuromamma robusta is the species of Pleuromamma met with 
farthest north (Jespersen, 1934). lt has been found in the waters between Iceland and 
Norway in the Faroe Channel, and west of lreland (Sars, 1903); and several times as far 
north as Lofoten; around Iceland it occurs most frequently off the south and west coasts, 
showing that the northern limit occurs off the northwestem point of Iceland (Jespersen, 
1940); it has also been found off the southemmost point of Greenland and in t11e sea south 
of Davis Strait (Jespersen, 1934). It has been recorded from the east coast of North America 
to the east of ewfoundland and in the region of Woods Hole (Wilson, 1932). Apparently 
this is a fairly southern form which may have been carried into Ungava Bay by currents 
entering Hudson Strait from the direction of West Greenland. 

Family HETERORHABDIDAE 

Genus H eterorhabdus Gies brecht 
H eterorhabdus norvegicus ( Boeck) 

Heterochaeta norvegica Boeck 1872, p. 40. 
Heterochaeta profundus Dahl 1893, p. 105. 
Heterorhabdus norvegicus Sars 1903, p. 118, pis. LXXX-LXXXI. 

DISTRIBUTION IN THE UNGAVA BAY AREA. One adult female of this species was taken at 
station 41 hauling at 230 metres on August 17, 1947; two adult females were found between 
stations 103 and 104, hauling at 175-200 metres; and one adult male was found at station 
103 at 97-115 metres. These were the deepest hauls made during the three years. 

GENERAL DISTRIBUTIO . Heterorhabdus norvegicus is distributed over most of the northern 
Atlantic and the adjoining arctic seas in the Polar Basin and Faroe Channel (Sars, 1903). It 
is a northern form, but has been recorded as far south as the vicinity of the Canaries by the 
Prince of Monaco (Jespersen, 1934); it has been captured on tl1e Norwegian coast in deep 
water (Sars, 1903) and along all the coasts of Iceland, chiefly above fairly deep water and 
never in fjords (Jespersen, 1940 ). It has also been found on the American coast of tl1e 
Atlantic as far south as Woods Hole (Wilson, 1932). 

Family AcARTIIDAE 

Genus Acartia Dana 
Acartia longiremis ( Lilljeborg) 

Dias longiremis Lilljeborg 1853, p. 181, pl. XXIV. 
Acartia longiremis Sars 1903, p. 149, pis. XCIX-X. 
Acartia longiremis spiniremis Pinhey 1927, p. 186. 

Adult male specirnens of A. longiremis from Hudson Strait have been found to possess a 
strong spine or seta on the inner side of the second basal joint of the left fifth foot (Pinhey, 
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1927, p. 186 ). Pinhey, who found this seta in ail males from the Pacific and Atlantic coast of 
North America, named the males Acartia longiremis, ssp. spiniremis. Sixteen specimens from 
Ungava Bay were dissected from stations 1, 3, 7, 9, 18, 40, 44 and 51. All were found to agree 
with Pinhey's description and drawing. 

DISTRIBUTION IN THE UNGAVA BAY AREA. This species, the fourth most common in the 
area, was taken at the following stations in 1947: l , 3, 7, 9, 13, 18, 22, 31, 33, 37, 38, 40, 41, 
44, 43 and 51. Acartia longiremis is usually found above 20 metres in Ungava Bay; maximum 
abundance of the species occurred at the end of June and in the middle of August in 1947. 

In 1949 it was caught at stations 103, 123, 126, 128 and 129; in 1950, at stations 211, 
222, 223, 228, 229, 230, 231, 232, 201C and 234. Like Pseudocalanus it is tolerant of the fairly 
low salinities, of the southern part of Ungava Bay, Adlorilik and Payne Bay. 

REPRODUCTION AND DEVELOPMENT. Adult males were present at every station 
during J uly and August, 1947 (Plate VII). Probably Acartia longiremis behaves 
very like Pseudocalanus in Ungava Bay, that is, adults and nauplii never dis-
appear entirely, and there is fairly continuous breeding during the summer. This 
is comparable to the life history of Pseudocalanus and Acartia clausi in Loch 
Striven (Marshall, 1949 ) and at Plymouth ( Digby, 1950). 

The greater abundance of males than females in June and early July sug-
gests that June 24 to J uly 3 was the beginning of a breeding peak. Adults were 
present in smaller proportions in August than in June and on August 19 males 
were far more abundant than females. Possibly the sexes alternate in maximum 
abundance as they do in the ordâsvatn Fjord ( Wiborg, 1944 ). 

The period of main spawning probably takes place in the middle of J uly. 
Although we have no data from this period, young copepodites were present in 
maximum quantities on August 11 and 19, stations 37 and 44. The breeding peak 
of Acartia longiremis in Ungava Bay occurs about two weeks later in the summer 
than that of Pseudocalanus minutus. 

The population of Acartia longiremis was not analysed from the 1949 and 
1950 hauls. However, two adult females from July 14, 1949 and August 3, 1950 
were bearing spermatophores; many Acartia nauplii were taken in the August 
hauls from these two years. 

GENERAL DISTRIBUTIO . Acartia longiremis is a circumpolar, distinctly northern form, met 
with as far north as tl1e area around Spitzbergen and the Polar Basin, north of the New 
Siberian Islands (Sars, 1903); it is known from west European waters southward to the 
English Channel. It is of frequent occurrence along all the coasts of Iceland, though it does 
not appear in great numbers along the northeast coasts until the late summer (Jespersen, 
1940) ; found everywhere along the eastern coasts of Greenland; in Baffin Bay it has been 
reported farther nortl1 on the western side than on the eastern side. Its Atlantic distribution 
extends south to the Sargasso Sea and the Caribbean, but in the Carnegie Pacific hauls it was 
confined to a few stations, north of the Samoan Islands (Wilson, 1942). In the orth 
Pacific it has been found on the North American coast and in the Arctic Ocean, near Alaska 
( Willey, 1920). 

Acartia bifilosa ( Giesbrecht) 
Dias bifilosus Giesbrecht 1881, p. 257; v. Bremen 1908, p. 158, fig. 175; Steuer 1923, p. 110, 

figs. 99-101. 
DISTRIBUTIO IN THE UNGAVA BAY AREA. A few specin1ens ( two adult females, one fifth 

stage male) were taken at station l, at 5 metres, and two females, one adult the other 
stage V copepodite were taken at station 38 at 2 metres. Very large numbers of the species 
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were fo und at station 51, between the Whale and the George Rivers. Here it composecl most 
of the plankton and was found in association with Eurytemora americana. 1ales, females, 
copepodites and ail younger stages clown to first stage nauplius of Acartia ( presumably A. 
bifilosa) were found at this station. 1ales were present in quantities equal to the females, and 
many of the females were bearing spermatophores. 

GENERAL DISTRIBUTION. This species is of limitecl distribution and is found throughout 
the Baltic, in the English Channel, the North Sea between Scotland and orway, and on 
the Dutch coasts, but was not includecl by Sars in the falma of Norway. It is a characteristically 
brackish water and estuarine species, though it has been recorded from the open sea. Cleve 
( 1900) records it from the mou th of the Congo and gives its range as between 6Á and 63 ° 
north latitude. It has been reported from the Faroe Channel and northeast Scotland ( Gurney, 
1933). It was not mentioned by Jespersen as occurring in the fauna of the coasts of Green-
land ; one specimen was recorded by Gran ( 1902) in the fauna around Iceland at a point 
66°34' north latitude. On the American coasts of the Atlantic it is common in Woods Hale 
Harbour from December to June (Fish, 1925 ) . Deevey (1948 ) records A . tonsa and A. 
clausi from Tisbury Great Pond, but makes no mention of A. bifilosa. 

Family OITHO IDAE 

Genus Oithona Baird 

Oithona similis Claus 

Oithona similis Claus 1866, p. 14; Sars 1918, pp. 8 and 207, pl. III. 

DISTRIBUTION IN THE UNGAVA BAY AREA. This is the only species of Oithona found in 
Ungava Bay, and is common in the bay, occasionally outnumbering ail other species. In 1947 
it occurred at the fo llowing stations: 1, 3, 7, 9, 18, 22, 31, 33, 37, 38, 41, 44 and 43. 

In 1949, it was taken at stations: 103, 123, 125, 126, 128 and 129. 
In 1950, Oithona similis was captured at stations 211, 217, 222, 228, 231, 217, and 234. 
Oithona similis is most abundant at or near the surface. At stations 18, 41 and 44 in 

1947 it outnumbered bath Calanus and Pseudocalanus in the surface hauls, or above 20 
metres, while much smaller numbers were taken below 20 metres. In 1949 and 1947, the 
species was present in maximum numbers in the middle of August, but in 1950 the maximum 
occurred towards the end of the month. 

REPRooucnoN AND DEVELOPME T . Oithona similis is similar to Pseudocalanus 
and Acartia longiremis in that adult males are present throughout the summer 
in Ungava Bay, and presumably breeding is continuous. The males were out-
numbered by the females in every 1947 ha 1, except for a small sample taken on 
August 10, station 33 (Plate VIII ). Males are also always mu ch scarcer th an 
females at Loch Striven (Marshall, 1949 ). The proportion of females during 
July was large and the high numbers of nauplii occurring on July 11 indicate 
active spawning during the first week of July. The products of this spawning 
appeared as small copepodites in August, with a large number of nauplii still 
present in the waters on August 17, at station 41. 

In 1949, large numbers of small copepodites occurred during the middle of 
August, again suggesting a spawning period during July. 

GENERAL DISTRIBUTION. Oithona similis is circumpolar in distribution and is found in 
polar seas and everywhere in the North Atlantic and North Pacific. It is widely distributed 
in the Pacifie (Wilson, 1942 ), and found on bath coasts of orth America. It is abundant in 
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the Gulf of Maine, but south of Cape Cod it is gradually replaced by O. brevicornis on the 
American coast (Fish, 1936a ) . It is common on the orwegian coast ( Sars, 1918 ) and in 
British waters ( Digby, 1950; Marshall, 1949 ) and has been reported from the Bay of Biscay 
(Rose, 1933). It has also been found in the Antarctic Ocean ( Sars, quoted in Wilson, 1932) 
and from the Red Sea and lndian Ocean (Thompson and Scott, in Wilson, 1932 ). Among 
the Ungava Bay individuals, man y were of a short squat shape described by Wiborg ( 1944 ), 
but it was not possible to determine wheù1er they were a variety of Oithona similis or a 
different subspecies. 

Family ÜNCAEIDAE 

Genus Oncaea Philippi 

Oncaea borealis G. O. Sars 

Oncaea borealis Sars 1918, p. 191, pl. CVIII. 

DISTRIBUTION IN THE U NGAVA BAY AREA . This copepod occurred in many hauls, but 
always in small numbers; ù1e greatest proportion was 2.8% from station 234 in 1950. ln 1947 
it was taken at the following stations : 9, 13, 18, 22, 31, 33, 37, 38, 41 and 44. In all ù1ese 
hauls the quantities of Oncaea borealis were Jess than 1%, except from the 42-metre haul at 
station 44, where the species composed 1.4% of the total number of copepods. 

In 1949 Oncaea borealis was found at station 103 and at station 129. 
ln 1950 it was taken at five stations: 228, 231, 232, 201C and 234. In the last, fa irly 

deep haul, the proportion to other copepods was somewhat greater ( 2.8%) but the tow was 
of short d uration and possibly Oncaea was captured as the net was taken out of the water. 
The small numbers of O. borealis found in Ungava Bay are probably accounted for by the 
low salinities of the area. Johnson ( 1953) has pointed out that in the seas around Alaska the 
species is most common in areas of higher saliniti es and lower temperatures. 

The quantities captured in Ungava Bay were too small to determine the breeding time 
of Oncaea borealis, in 1950 at stations 231 and 232, visited on August 27, three pairs of 
males and females were found together in copulation. Males were present in the waters 
during the two months of July and August of 1947, and breeding is probably continuous during 
the summer. 

GENERAL DISTIUBUTION. This is an arctic fo rm, known from polar seas as well as from ù1e 
orth Atlantic. In the Dana material it was found in hauls from Kajser Franz Joseph and 

Scoresby Sound F jords ( everywhere in small quantities) and was common in Denmark Strait; 
it is also found along the en tire coast of Eas t Greenland (Jespersen, 1939 ); it has been taken 
in West Greenland waters from ù1e southernmost areas to the most northern part of Baffin 
Bay (Jespersen, 1923; Stßrmer, 1929) ; it is common in Departure Bay, near Vancouver Island 
( Campbell, 1929 ); it has been found in the Bering Sea, Bering Strait and Chukchi Sea 
(Johnson, 1953 ) . 

F amily CYCLOPINIDAE 

Genus Cyclopina Claus 

Cyclopina gracilis Claus 

Cyclopina gracilis Claus 1863, p. 104, pl. X, figs . 9-15. 
Cyclopina 11 orvegica Boeck 1864, p. 247. 
Cyclopina gracilis Brady 1880, p . 93, pl. 24B, fi gs. 1- 9, pl. 91, figs. 10, 11. 
Cyclopina gracilis Giesbrecht 1882, pp. 137-139, fl gs. 
Cyclopina salinttS Brady 1900, p . 432, fi gs. 
Cyclopina gracilis Gurney 1933, Vol. Ill, p. 8. 
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In members of this species found in Ungava Bay, there is a variation in the 
shape of the distal segment of the fifth foot (Fig. 3) , which although bearing 
the same number and type of appendages as those pictured by Sars ( 1903, pl. 
IV) , is very much rounded and possesses hairs on both lateral edges. 

( 

FIGURE 3. Fifth foot of Cyclopina gracilis from Ungava Bay (X 315 ). 

DISTRIBUTION IN THE UNGAVA BAY AREA. Females of this species were found in a few 
hauls in Ungava Bay, always in quantities of less than 1% of the total number of copepods. It 
was not taken at any station visited during 1949 or 1950, but was found in hauls made at the 
following stations in 1947: 3, 9, 13, 22 and 38. 

GENERAL DISTRIBUTION. Cyclopina gracûis is with difficulty distinguished from C. norvegica 
Boeck. According to Gurney ( 1933) C. norvegica is a strictly littoral variety of the typical 
C. gracilis, which is marine. Gy clopina gracilis has been reported from polar waters and the 

orwegian coast (Sars, 1918); it was found by Claus in the Mediterranean ( Gurney, 1933), 
and in the Black Sea ( Czerniawsky, in Gurney, 1933) ; and is known from the Suez Canal 
( Sewell, 1949) and has been found as far south in the Pacific Ocean as the Malay Archipelago. 
This is apparently the first record for the species in the western North Atlantic. 

Cyclopina schneideri T. Scott 

Cyclopina schneideri T. Scott 1903, p . 6-7, pl. I, figs. 1-6; Schªfer 1936, in key. 

Females of this species were described for the first time by Thomas Scott 
( 1903) from material collected in arctic seas. The specimens were found in small 
numbers in Vadsº Sound, East Finmark. Scott described the antennule as com-
posed of 12 joints, six of these being small end joints. The segmentation of the 
antennules is not clear, and since it is difficult to distinguish the segments, a 
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FIGURES 4-9. Cyclopina sclmeideri Scott ǀ : 4. Antennule of type specimen. 5. Antennule 
of Ungava Bay specirnen. 6. Mandible of type specirnen. 7. Mandible of Ungava Bay specimen. 
8. Caudal rami of type specimen, ventral view. 9. Caudal rami of Ungava Bay specimen, 
ventral view. 

drawing of the antennule of Scott's type specimen, deposited in the British 
Museum ( N atural His tory), (Fig. 4) was made to compare with that of the 
Ungava Bay female (Fig. 5 ). It will be seen that the fourth segment is not 
perfectly separated from the fifth in the Ungava Bay specimens and that no 
suggestion of a seventh segment following the long sixth segment as pictured in 
Scott's fig. 2, pl. 1 was easily visible. 
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The palps of the mandibles are shown in Figures 6 (type specimen) and 7 
(Ungava Bay specimen ). Scott portrayed the end segment of the four-jointed 
endopodite as bearing two plumose setae. Dr. Harding of the British Museum 
( atural History) (persona! communication ) has drawn attention to the fact 
that the terminal seta of the fourth segment is in fact non-plumose, but bears a 
small tuft of hairs at the tip, a character common among the species of Cyclo-
pina. The exopodite of the mandibular palp, and the seta on the second segment 
of the endopodite, were missing in Scott's type specimens. These have been 
drawn in dotted lines from more of Scott's material. 

Scott did not show the lateral spines on the caudal rami which are present 
in both the type specimen ( Fig. 8), and in the individuals from Ungava Bay 
( Fig. 9). In a key given by Schafer ( 1936 ) the caudal rami are described as 
being as long as they are wide. Examination of the type specimen has shown 
that they are slightly longer than they are wide. 

Three females from Ungava Bay measured 1.0325 mm. One measured 
1.0150 mm. These lengths compare well with the Vadsº Sound females which 
were somewhat longer than a millimetre. 

The occurrence of this species in ngava Bay marks the first record from 
the American sicle of the Atlantic. Males of tl1e species have not previously been 
discovered from any area. 1ales were of frequent occurrence in Ungava Bay 
samples containing fcmales of C. schneideri. 

The description of the males is as follows. Length: 0.7175 mm. The anten-
nules are 15-segmented, geniculate between the 13th and 14th segments ( Fig. 
10). The antennae ( Fig. 11 ) are composed of the four segments typical of 
species of Cyclopina; the terminal segment of each antenna bears seven setae. 
The mandible ( Fig. 12 ) is identical with that of the fem ale. 

Legs 1 to 4 possess three-segmented rami with the following numbers of 
spin es and setae on the segments: 

p l P2 P3 P4 
Exp. End. Exp. End. Exp. End. Exp. End . 

Spines 1:1:4 1:1 :4 1:1:4 1:1:3 
Setae 1:1:4 1: 1:5 1: 1:5 1:2:6 1:1:5 1:2:6 1:1:5 1:2:5 

This spine-seta formula is identical with that of the female. The first leg of the 
male is shown in Figure 13. 

The fifth foot ( Fig. 14 ) varies from that of the female in bearing five 
appendages on the terminal segment, rather than three: two spines and three 
setae. The terminal segment is more slender than that of the female. The 
urosome is B.ve-segmented, with a ves tigial pair of sixth legs on the genital 
segment, each of which bears two setae ( Fig. 15). The caudal rami are little 
longer than wide, each witl1 six plumose setae. 

Specimens of Cyclopina schneideri male have been deposited at the British 
Iuseum ( atural History) . 
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DISTRIBUTION THE UNGAVA BAY AREA. Members of this species were taken at four 
stations in 1947: l, 3, 38 and 43. At station 43 they composed 50% of the total copepod 
population; the catch consisted of 78 females and 4 males. 

At station 217, es tabUshed in 1950 in Wakeham Bay, a haul was made at 4-8 feet in 
10 feet of water near shore; here C. schneideri composed 70.5% of the copepod population. 
Less than 1% were counted in a subsample from station 222 at Lake Harbour, towing at a 
depth of 1 metre. 

GENERAL DISTRIBUTION. This distinctly littoral species has been hitherto reported only 
from Vadsº Sound, East Fin mark (Scott, 1903). 

FIGURES 10-15. Cyclopina schneideri Scott ǁ: 10. Antennule. 11. Antenna. 12. Mandible 
3. First swimming Ieg. 14. Fifth leg. 15. Urosome, ventral view. 
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Family Mo sTRILLIDAE 

Genus Monstrilla Dana 

Monstrilla dubia Scott 

Monstrilla dubia Scott 1904, p. 247, pl. XIII, fig. 14, pl. XIV, figs. 16--18. 
Monstrillopsis dubia Sars 1921, pp. 26-27, pl. XIV. 
Monstrilla dubia Davis 1949, in key. 

Davis ( 1949) in a revision of the Monstrilloida has shown that there are only two valid 
genera of the sub-order, Monstrilla and Thaumaleus, and has renamed Scott's specimen 
Monstrilla dubia. 

DISTRIBUTION IN THE UNGAVA BAY AREA. One male specimen was found at each of th 
following stations: station 9, hauling at 15-17 metres; station 3, at 6--7 metres; station 1 
(July 20), at 12-14 metres and station 33, hauling at 10-13 metres. One female was taken a 
each of the following stations: station 7, at 6 metres; station 22, 2-1 metres; station 37, a 
the surface and station 51, at the surface. 

GENERAL DISTRIBUTION. This is a North Atlantic form, previously reported from Nor 
wegian waters (Sars, 1921) and from the coast of Scotland (Scott, 1904), but never befor 
from the American side of the Atlantic, nor from arctic waters. 

M onstrilla helgolandica Claus 

Monstrilla helgolandica Claus 1863, p. 165, pl. 12, fig. 9; Sars 1921, pl. IX, p. 18. 

DISTRIBUTION I N THE UNGAVA BAY AREA. One female of this species was taken at statio 
1, on the 20th of July, at 19-21 metres. 

GENERAL DISTRIBUTION. This species has been recorded from Heligoland by Claus, from 
the Skagerak, from the North Sea and English Channel and from the Malay Archipelago by 
Scott ( 1909). The male is so far unknown, but Sewell ( 1949) who found females in the 
Indian Ocean, has proposed M. serricornis which was also present in his collections, and ol 
which only males are known, as the male of the species. The distribution of M. serricornis  
corresponds with that of M. helgolandica ( orwegian coast, Indian Ocean). M. helgolandicc 
has not previously been recorded from ortl1 American coasts, but males of M. serricornis 
were reported from the New En gland coast by Wilson ( 1932 ). 

Monstrilla canadensis McMurrich 

Monstrilla canadensis McMurrich 1917, p. 47. 

DISTRIBUTION IN THE UNGAVA BAY AREA. Thirteen males of this species were captured ai 
the following stations: five at station 7, at 5-6 metres, and two at the surface; five at statior 
9, at the surface and at 15-17 metres; one at station 3 at 6--7 metres. 

GENERAL DISTRIBUTION. The flrst description was of males taken in Passamaquoddy Bay 
by McMurrich in 1917. The female is unknown, and this is apparently the farthest north tha 
the species has penetrated. 
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DISCUSSIO

Dunbar ( 1951) showed that the water masses of the eastern arctic of North 
America may be divided into five types by means of the temperature-salinity 
diagram. These five types are: ( 1 ) the Labrador Sea; (2) West Greenland 
water, consisting of a mixture of polar, Atlantic Drift ( Irminger current), coastal 
and Labrador Sea water; ( 3) the Labrador current, running sou th along the 
Labrador shelf from Cape Chidley to the Newfoundland banks; ( 4) the deep 
water of Baffin Bay; ( 5) polar or arctic water ( over all the region north of Davis 
Strait, and in Hudson Bay). 

The water masses of Hudson Strait and Ungava Bay, and from the mouth 
of Hudson Strait and immediately outside, do not quite fit any of these five types. 
The water of Ungava Bay is warmer than the polar water of Hudson Bay; the 
surface salinities are higher, but are lower than those of West Greenland and 
the waters of the Labrador Sea. The warming is probably due to surface heating 

l

and vertical mixing, the low salinities to coastal drainage. The bulk of the 
Hudson Strait water probably cornes from Hudson Bay. The water off the mouth 
of Hudson Strait is the point of origin of the Labrador current, where the Cana-
dian current, the water from West Greenland and from Hudson Strait converge. 

The low salinities of Hudson Bay, Hudson Strait and Ungava Bay do not 
indicate an invasion of West Greenland water ( containing an Atlantic element ) 
along with the water from Davis Strait ( Canadian current), but certain bio-
logical aspects point strongly to such an invasion. Sorne of these biological 
considerations are: numbers of Atlantic cod ( Gadus callarias Linnaeus ) in the 
northeast part of Ungava Bay, near Port Burwell in the summer; the presence 

l

of Hybocodon prolifer L. Agassiz at Lake Harbour during the summer; the 
prevalence of this non-arctic species in Ungava Bay; the relative scarcity in 
Ungava Bay of Themisto libellula, winch is usually the dominant species in arctic 
waters. These and other indicators are cliscussed fully by Dunbar ( 1951 ) as 
marking the Greenland waters, from Cape Farewell to Thule, the eastern part of 
Hudson Strait, together with Ungava Bay, as subarctic rather than arctic in 
nature. 

Evidence based on the copepod distribution in Ungava Bay and adjacent 
waters also points to a subarctic type of water. Two individuals of a non-arctic 
species, Pleuromamma robusta, were found in the plankton from this area ( at 
station 41). The specimens were accompanied by very small numbers of 
Pareuchaeta norvegica, Gaidius tenuispinus and H eterorhabdus norvegicus. The 
three latter species were also taken at station 103, along with Aetideopsis rostrata, 
represented by one individual. The scant numbers of these four species label 
them as "terminal immigrants", that is, individuals which can live in the con-
ditions exis ting in Ungava Bay, but from which no new populations will be 

roduced. They are arctic forms which have penetrated in small numbers south-
wards in the North Atlantic as far as the coast of New England. They are also 
known from West Greenland waters, both north and south of Davis Strait. Two 
specimens of Pareuchaeta glacialis were also taken from station 103, and it is 
interesting that this is as far west in Hudson Strait as the species is known to 
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occur, while P. norvegica has been found within the Bay at station 41. Other 
arctic forms, known from polar seas as well as from the North Atlantic, are 
Metridia longa and Microcalanus pygmaeus, both of which are well distributed 
throughout Ungava Bay. Oncaea borealis, of which adults, but few copepodites 
are known in Ungava Bay, is a surface-livi g species, common in the Arctic, and 
an inhabitant of American coas ts down to Woods Hole. 

The five most abundant species in Ungava Bay, Calanus finmarchicus, C. 
hyperboreus, Pseudocalanus minutus, Oithona similis and Aca1tia longiremis, are 
also both arctic and subarctic distribution. All of these are eurythermal but only 
three are euryhaline as well. The low salinity of the Bay would probably bar 
only the two species of Calanus from breeding, at least in the neritic regions, and 
this probably accounts for the paucity of Calanus in the southern-most stations 
of Ungava Bay. Jespersen (1939) found Calanus finmarchicus along the coast of 
East Greenland most plentiful in cold polar water close to the coast, which is of 
low mean salinity ( 29.58% ). However, even this measurement is higher than 
salinity at most of the stations ( 1, 3 and 7 are the only ones of which the 
salinities are known ) in Ungava Bay where Calanus was scarce (Dunbar, 1951). 
Marshall, icholls and Orr ( 1935 ) showed that Calanus can adjust to salinities 
as low as 12-17%0 provided that the transition is a gradual one. Presumably the 
currents bringing in Calanus to Ungava Bay are swift enough to import them 
fairly suddenly to a new environment to which they cannot quickly adjust. 

Calanus finmarchicus was most abundant at stations 18, 41 and 44 in 1947, 
stations 103, 123 and 128 in 1949, and at stations 223 and 234 in 1950. Maxima 
of C. hyperboreus were found at stations 18 and 41 in 1947, station 128 in 1949 
and station 209 in 1950. All these stations are in approximately the northern half 
of the Bay, or in Hudson Strait. Station 18 was rich in Calanus, and stations 41 
and 44 yielded tremendous quantities of the genus. 

Pseudocalanus, known to be euryhaline and to breed in neritic regions in 
other parts of the world, for instance in the Gulf of Maine ( Fish, 1936b ), is 
plentiful everywhere in every stage of development throughout Ungava Bay. All 
stages of it were found in brackish water at station 51. In the southernmost part 
of the Bay, therefore, Pseudocalanus is prevalent, though it is accompanied and 
often replaced by Oithona similis and Acartia longiremis. The prevalence of these 
three species in the plankton of Ungava Bay, with a scarcity of Calanus, forms a 
facies similar to that of Hudson Bay ( Willey, 1931 ). Since the bulk of the Hudson 
Strait water is composed of outflow from Hudson Bay, and since a current from 
Hudson Strait, entering Ungava Bay at the northwest part of the Bay, flows south 
of Akpatok Island and out the northeast tip of the Bay, one would expect the 
plankton of the two basins to be highly similar. The great quantities of Calanus 
at stations 18, 41 and 44, together with the six species named above from stations 
41, 44 and 103, can only be explained by an invasion of water from the eastern end 
of Hudson Strait, since these species probobly do not corne from Hudson Bay. The 
locations of stations 18 and 41, towards the southern end of the bay, indicate that 
this invading water flows well into the bay, probably entering the northwest part 
from the direction of Big Island, flowing across south of Akpatok Island and out 
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e northeas t part of the bay. The presence of Pleuromamma robusta indicates 
at the inflowing water probably contains West Greenland water as well as polar 
ater of the Canadian current from Davis Strait. 

The Godthaab Expedition, 1928, investigated the waters west of Greenland 
rom the Labrador Sea, north to Smith Sound (Jespersen, 1934 ). Jespersen divided 

e species of copepods found in this area into three groups: ( 1 ) species found in 
e whole of the investigated area; ( 2) species found exclusively or most often in 

1e waters sou th of Davis Strait; ( 3) those usually found only in Baffin Bay and 
avis Strait. Twenty-three species belong to the first group, and these include the 

3 arctic and subarctic species of Ungava Bay. Seventy-six were put into the 
econd group, and of these only Pleuromamma robusta occurs also in Ungava Bay. 
inally, 13 were included in the last group, and of these only Oncaea borealis 

s also an inhabitant of Ungava Bay. ( Its presence in the last group is doubtful, 
s it may have been missed by the stramin nets used sou th of Davis Strait.) Ap-
arently, species which can withstand the low temperatures and salinities of 
ngava Bay can penetrate the waters north of Davis St.rait. Of the species found in 

he whole of the West Greenland area, the 13 which also occurred in Ungava Bay 
ere taken in relatively shallow hauls by the Godthaab Expedition, usually with 
300-metre wire or shorter. The 12 remaining species which were absent in 
ngava Bay were captured at the deeper stations of 294 metres, and usually 
eeper than that. Perhaps the 400-metre depth of Hudson Strait is too shallow for 
ruly bathypelagic species to pass along. 

The finding of Acartia longiremis spiniremis is in accordance with Pinhey's 
tatement ( 1927) that all members of Acartia longiremis from the Atlantic and 
acific coasts of North America belong to this subspecies. Jespersen ( 1934) did 
ot mention the subspecies as occurring in the West Greenland fauna, but the 
umber of dissected specimens from Ungava Bay ( 16 ) was too small to be sure 
at Acartia longiremis forma typica does not also occur in this area. 

The four species sh1died in detail have the same sort of life histories as they 
o in other parts of the world, in that adults of Calanus disappear at the end of 
ugust, whereas in the case of Pseudocalanus, Oithona similis and Acartia longi-

remis, adults and nauplii never disappear from the population. The annual life 
ycles determined for Calanus and Pseudocalanus are similar to the rate of de-
elopment found for the two species in East Greenland waters ( Digby, 1954 ). In 
ast Greenland no second breeding period of Calanus was found to take place 

n the autumn. Perhaps the adult males and females which appear in Ungava 
ay at stations 41 and 44 are Atlantic individuals brought in with Pleuromamma 

robusta and the accompanyïng species mentioned above. 
Ungava Bay is too shallow, and the waters are too cold and of too low a 

alinity to accommodate the bathypelagic subarctic copepods found in W est 
reenland waters. However, certain minor considerations such as the presence 
f adult males and a few semi-ripe females of Calanus finmarchicus at stations 
1 and 44, as well as the two specimens of Pleuromamma robusta might possibly 
oint to a West Greenland contribution to the invading water at the eastern end 
f Hudson Strait. 
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SPECIES OF COPEPODA OCCURRI G IN UN GAVA BAY AND CENTRAL 
HUDSON STRAIT 

Calanus finmarchicus ( Gunner) 
Calanus helgolanclicus (Claus) 
Calanus hyperboreus Krßyer 
Pseuclocalanus minutus Krßyer 
Microcalanus pygmaeus ( G. O. Sars) 
Gaidius tenuispinus ( G. O. Sars) 
Aetideopsis rostrata G. O. Sars 
Pareuchaeta norvegica ( Boeck) 
Pareuchaeta glacialis ( H. J. Hansen) 
Eurytemora americana Williams 
Metridia longa (Lubbock) 

Pleuromamma robusta (Dahl) 
H eterorhabclus norvegicus ( Boeck ) 
Acartia longiremis ( Lilljeborg) 
Acartia bifilosa ( Giesbrecht) 
Oithona similis Claus 
Oncaea borealis G. O. Sars 
Cyclopina gracilis Claus 
Cyclopina schneideri Scott 
Monst1'illa dubia Scott 
Monstrilla helgolandica Claus 
Monstrilla canadensis McMurrich 

SUMMARY 

Summer collections were made of the copepods of Ungava Bay and centra 
Hudson Strait during late June, July and August of 1947, 1949 and 1950. Th 
samples were taken in horizontal tows with fine-mesh nets ( o. 18, No. 5 an 
No. 6) and with coarse-mesh nets (No. 0 and stramin). 

Of the 22 species occurring in this area, two are littoral and brackish wate 
forms Eurytemora americana and Acartia bifilosa; two are littoral and marin 
forms Cyclopina gracilis and C. schneideri; the three species of Monstrilla ar 
semi-parasitic. 

Monstrilla dubia, M. helgolanclica, Cyclopina gracilis and C. schneider 
have not previously been reported from the American side of the orth Atlantic 
Males of Cyclopina schneideri are described for the first time. 

Only one non-arctic species was taken in the entire collection and thi 
(Pleuromamma robusta ) was represented by only two individuals. The 14 re 
maining species (exclusive of Calanus helgolandicus) have been found in th 
waters west of Greenland, both north and south of Davis Strait. Probably Ungava 
Bay and Hudson Bay are too shallow, and the waters are too cold and of too lo 
a salinity to permit the immigration of bathypelagic species from West Green 
land and the orth Atlantic. 

Investigations were carried out on the life histories of the two most abundan 
species, Calanus finmarchicus and Pseudocalanus minutus. Both these specie 
have annual life cycles, but breeding is to some extent continuous during th 
summer in the case of Pseudocalanus and a small part of the population of thi 
species develops quickly enough to breed a second time at the end of Augus 
or the first week in September. There is little evidence for a second breedin 
period in the case of Calanus as most of the adults disappear by the end o 
August. 

Brief studies were made of the life histories of Acartia longiremis an 
Oithona similis. The development of these species is sirnilar to that of Pseudo-
calanus in that adult males never disappear from the population during th 
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summer. The spawning of Acartia may occur about the middle of July, as males 
and females are in abundance at that time and nauplii and small copepodites 
appear during the middle of August. The outline of the life history of Oithona 
similis is not so clearly defined, but the period of most active breeding evidently 
takes place in the first week of July. The products of this breeding peak appear 
as nauplii in mid-July, and nauplii and copepodites in mid-August. 
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Echinoderms of Ungava Bay, Hudson Strait, Frobisher Bay 
and Cumberland Sound1 

"CALANUS" SERIES, NO. 9 

B YE. H. GRAINGER2 
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Fisheries Research Board of Canada 

ABSTRACT 

A collection of 26 species of echinoderms, collected between 1947 and 1952 by the 
Calanus expeditions in Ungava Bay, eastem Hudson Strait, Frobisher Bay and Cumberland 
Sound, is described. Included are one crinoid, 10 asteroids, 9 ophiurans, one echinoid and 
5 holothurians; of which 6 asteroids, 5 ophiurans and 4 holothurians are new records for the 
collection areas. 

INTRODUCTION 

BETWEEN 1947 and 1952 about 1,200 specimens of echinoderms were collected 
by the Calanus expeditions in Ungava Bay, eastern Hudson Strait, Frobisher 
Bay and Cumberland Sound, in the eastern Canadian arctic. All 5 classes of the 
phylum are represented, and 26 species are included in the collection. 

Since Sabine's ( 1824 ) account of the marine invertebrate animals collected 
by Parry's 1819-20 expedition at Melville Island, in the western Canadian arctic, 
about 45 species of echinoderms have been recorded from northern Canada, 
between southern Labrador and Alaska. Previous to the work of the Calanus 
only a few small collections of echinoderms had been made in the areas covered 
by these investigations, and 11 species had been recorded by the following 

1

authors: Verrill (1879) , Cumberland Sound; Whiteaves (1884) , Port Burwell; 
Pfeffer ( 1886) , Cumberland Sound; Grieg ( 1893), Cumberland Sound; Clark 
( 1920), Port Burwell and Hudson Strait; and Clark ( 1936), Hudson Strait. 

The following 15 species are new records for the areas of the Calanus 
collection: Ctenodiscus crispatus, Pteraster militaris, Lophaster furcifer, Solaster 
papposus, Henricia eschrichti eschrichti, Urasterias lincki, Gorgonocephalus arc-
ticus, Ophiacantha bidenta.ta, Ophiopus arcticus, Amphiura sundevalli, Ophiocten 
sericeum, Thyonidium sp., Cucumaria faponica, Cucamaria calcigera and My-
riotrochus rinki. Eleven species, reported here, have been recorded formerly 
from the collection areas: H eliometra glacialis, Solaster endeca, Stephanasterias 
albula, Leptasterias groenlandica, Asterias polaris, Ophiopholis aculeata, Ophiura 
sarsi, Ophiura robusta, Stegophiura nodosa, Strongylocentrotus droebachiensis 
and Cucumaria fabricii. Only two species known formerly from these areas were 
not present in the Calanus collection. They are Leptasteria.s mülleri (M. Sars) 

lReceived for publication January 19, 1955; as revised, June 30, 1955. 
2Address: Bishop Mountain House, McGill University, Montreal, P.Q. 

J. F1sH. REs. Bn. CANADA, 12(6), 1955. 
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from Cumberland Sound ( Verrill, 1879) and L eptasterias littoralis ( Stimpson) 
from Ungava Bay (Whiteaves, 1884). 

In the following account of the species, station numbers and the numbers 
of specimens taken at each station are given. The locations and depths of the 
collections may be found in the station lists of the Calanus expeditions (Dunbar 
and Grainger, 1952; Grainger, 1954 ) . Northern Canadian records include all 
those found with reference to the area between southernmost Labrador and 
Alaska. The tenns "arctic", "subarctic" and "boreal" are used as defined by Dun-
bar ( 1953 ). 

SYSTEMATIC ACCOUNT OF THE SPECIES 

Class Crinoidea 

Family ANTEDONIDAE 

H eliometra glacialis (Leach) 

Recorded from as far west as Hudson Bay in North America, it extends eastward in the 
arctic and subarctic at least to the Siberian Sea. Northern Canadian records are from eastern 
Ellesmere Island (Duncan and Sladen, 1881, Anteclon eschrichtii ), northern Baffin Island 
( Rodger, 1894, A. eschrichtii ), southern Ellesmere Island ( Grieg, 1907, A. eschrichtii ), 
Hudson Bay (Clark, 1922 ) , Jones and Exeter Sounds ( Mortensen, 1932 ), Hudson Strait, 
Foxe Basin, Cobourg Island (Clark, 1936 ), Hudson Bay (Clark, 1936, 1937). 

Calan us collection: 24 specimens, 77 to 192 metres. Stations 102 (1 ) , 103 ( 11) , 106 (1 ) , 
222 (5) , 319 ( 1) , 322 ( 1 ), 331 ( 1 ), 333 ( 1 ), 334 (2 ) . 

Class Asteroidea 

Family PoRCELLANASTERIDAE 

Ctenodiscus crispatus ( Retzius) 

This is a circumpolar species, of arctic, subarctic and boreal waters. Northern Canadian 
records are from Melville Island (Sabine, 1824, Asterias polaris) , Cornwallis Island ( Forbes, 
1852, C. polaris ), Dolphin and Union Strait (Clark, 1920 ), Jones Sound ( Mortensen, 1932 ), 
Hudson Bay (Clark, 1937 ) . 

Calanus collection: 1 specimen, 80 to 100 metres, station 201. 

This 5-rayed specimen is large, with a diameter of 70 mm. and the ratio of 
the arm radius to the dise radius (R:r) 2.1:1. The width of the rays at the base 
reaches 22 mm. The abactinal paxillae, composed of about 7 to 19 spines, are 
larges t midway along the rays. The madreporite measures 4 mm. across its 
widest part. On most of the adambulacral plates there are 3 large spines border-
ing the groove. 

Family PTERASTERIDAE 

Pteraster militaris (O. F. Müller) 
This is probably a circumpolar species, of the arctic, subarctic and boreal regions. 

Northern Canadian records are from eastern Ellesmere Island (D uncan and Sladen, 1881 ), 
Jones Sound ( Grieg, 1907 ), Foxe Basin (Clark, 1936) , Hudson Bay (Clark, 1937). 

Calanus collection: 2 specimens, 10 to 91 metres, stations 126 and 413. 
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The specimen from station 126 is particularly large, 105 mm. in diameter, 
with R:r equalling 2.3:1. There are 5 rays. The other specimen, from station 413, 
although 6-rayed, shows such close agreement in all other aspects with normal 
5-rayed specimens of the species that it must be referred to this species. The 
diameter is 41 mm., and R:r equals 1.8:1. The 6 rays taper to slender, almost 
pointed tips. Many small calcareous deposits occur in the supra-abactinal mem-
brane, and numerous spiracula are evident on the rays. The bases of the paxillae 
are low, and from these there extend 3 to 4 fairly long, slender spines, which 
support the supra-abactinal membrane. The adambulacral plates carry 7 trans-
verse webbed spines proximally on the rays, the innermost one or two of these 
spines being considerably smaller than the others, all of which are joined by a 
web extending to near the outer margin of the actinolateral membrane. Each of 
the oral plates bas 5 webbed spines, which decrease in size from the innermost 
laterally. The webs of adjacent oral plates are not joined. A single suboral spine 
occurs on each oral plate, being slightly longer and considerably thicker at the 
base than the innermost ( larges t ) oral spi ne. This su boral spine, heavily sheathed, 
is clear distally, narrowing to an irregularly shaped tip. 

Family SoLASTERIDAE 

Lophaster furcifer ( Düben and Koren) 
This species is probably circumpolar, in arctic, subarctic and boreal waters. Northern 

Canadian records include eastern Ellesmere Island ( Duncan and Sladen, 1881 ), southern 
Ellesmere Island (Grieg, 1907, Solaster furcifer ), Hudson Bay ( Clark, 1937 ). 

Calanus collection: 1 specimen, 183 to 192 metres, station 334. 

In this specimen tl1e diameter is 100 mm., R: r = 2.8: 1, and there are 5 rays. 
The abactinal paxillae have about 21 to 26 spines, each with 3 to 4 terminal 
points protruding as distal extensions of the lateral, longitudinal ridges of the 
spines. The ray width at the base is 21 mm. The adambulacral plates bear 3 to 4 
spines parallel to the groove, and 3 to 5 spines in the transverse series. 

Solaster papposus ( L.) 

A circumpolar species, it extends over the arctic, subarctic and boreal areas . orthern 
Canadian records are from Cornwallis Island ( Forbes, 1852, S. papposa ), Labrador ( Packard, 
1863, S. papposa; 1867, Crossaster papposa), eastern Ellesmere Island (Duncan and Sladen, 
1881, C. papposus), Hudson Strait ( H alkett, 1898 ), southern Ellesmere and northern Devon 
Island (Grieg, 1907 ), southern Ellesmere Island ( Grieg, 1909) , Dolphin and Union Strait , 
Somerset Island, Hudson Bay (Clark, 1920, C. papposus) , Hudson Bay ( Clark, 1922, C. 
papposus), Jones Sound ( Mortensen, 1932), Foxe Channel, Foxe Basin, Melville Peninsula, 
Cobourg Island (Clark, 1936, C. papposus), Hudson Bay (Clark, 1937, C. papposus). 

Calanus collection: 9 specimens, 18 to 145 metres. Stations 103 ( 2 ), 126 ( 1 ), 206 ( 1 ), 
208 (1), 222 (2), 238 ( 1 ), 319 (1). 

In these specimens the diameters are from 14 to 117 mm., and R:r = 1.8:1 
to 2.2: 1. There are 4 with 10 rays, 2 with 11 and 3 with 12. In the largest specimen 
( 117 mm. diameter, 12 rays) there are 3 to 4 inner and 4 to 5 outer adambulacral 
spines, there are not more tl1an 5 paxillae in any interradial area, and there are 
9 marginal and 2 suboral spines on the oral plates. In the smaller specimens 
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( 14 and 22 mm. diameter, 10 and 11 rays) there are 2 to 3 inner and 3 to 4 outer 
adambulacral spines, no interradial paxillae are visible, and there are 7 marginal 
and 2 suboral spines on the oral plates. 

Solaster endeca ( L. ) 

This species is found from Somerset Island east to Novaya Zemlya, and in the eastern 
part of the North Pacific. Mortensen ( 1932) characterizes it as being a North Atlantic and 
North Pacific form, referring to its apparent absence from intermediate high arctic areas 
(North Greenland and the Siberian Sea). In view of this, Clark's ( 1920) record of it from 
presumably arctic Somerset Island in the Canadian arctic archipelago is of interest. It is 
apparently chiefly subarctic and boreal, but evidently extends into the arctic. Northern 
Canadian records are from Somerset Island ( Walker, 1862), Labrador ( Packard, 1867), 
Somerset Island, Hudson Strait (Clark, 1920 ), Hudson Bay (Clark, 1937). 

Calanus collection: 4 specimens, 80 to 140 metres, Stations 103 (1 ), 201C (1), 319 (2) . 

In these specimens the diameter ranges from 15 to 150 mm., R:r from 1.7:1 
to 2.7:1. In 3 individuals there are 9 rays, in one 10 rays. Following are measure-
ments and spine counts of these specimens. 

Inner Outer Abactinal 
Diameter R: r Rays adambulacrals adambulacrals pa xillae spines 

150 2.7 : 1 9 -3 -7 c. 20-30 
47 2.5: 1 10 1-2 4- 6 c. 3-9 
40 2.1: 1 9 1-2 4-5 c. 5-9 
15 1.7: 1 9 3-4 c. 4-9 

In these specimens the adambulacral spines are most numerous nearest the 
base of the rays. There is an apparent increase in R:r and in the numbers of 
adambulacral and abactinal spines with increase in the size of the individuals. 

Family Ecm ASTERIDAE 

H enricia eschrichti eschrichti (Müller and Troschel) 
Heding ( 1935 ) re-examined specimens of the North Atlantic Henricia sanguinolenta group, 

and separated it into several distinct species, one of which is Henricia eschrichti eschrichti, 
recorded here. Acceptance of this work means a great restriction in the range of H. sanguino-
lenta (O. F. Müller), and a necessary re-examination of specimens from outside the area 
covered by Heding, in order to determine to which of the sanguinolenta-like species (or 
subspecies) the specimens previously recorded as H. sanguinolenta belong. While records 
previous to Heding's work indicate the distribution of sanguinolenta to extend widely over 
the North Atlantic area and to include also the North Pacific, Heding's findings appear to 
restrict sanguinolenta ( at least within tl1e Atlantic area bounded on the west by West Green-
land ) to the eastern Atlantic, and indicate that eschrichti eschrichti is the common West 
Greenland form, where also eschrichti laevior (Michailovskij) and scabrior (M .) are found. 
In view of this it is of considerable interest that ail the Calanus specimens of this genus are 
eschrichti eschrichti, showing that this form extends into Canadian waters. 

Ali other records of this genus from northern Canada and eastern North America refer 
to H enricia sanguinolenta. Whether these specimens are the true sanguinolenta or one or more 
of tl1e sanguinolenta-like forms cannot be stated at present. The records are from Labrador 
(Packard, 1863, 1867, Cribella oculata; Bush, 1884, C. sanguinolenta), Foxe Basin (Clark, 
1936), Hudson Bay (Clark, 1937). 

Cala nus collection: 21 specimens, 20 to 145 metres. Stations 13 ( 1), 30 ( 2), 33 ( 6), 
58 ( 3). 103 ( 1), 106 ( 1 ), 126 ( 2), 208 ( 1), 226 ( 2), 317 ( 1 ), 319 ( 1) . 
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While there is considerable variation within this small number of specimens, 
there appears to be good cause to place them all within eschrichti eschrichti. In 
all there are 5 rays, and R:r equals 2.9:1 to 4.0:1. Adambulacral, actinolateral, 
inferomarginal, intermarginal ( restricted to the proximal part of the ray) and 
superomarginal plates are in regular imbricated rows (Fig. 1) , while the re-
maining ray plates, including the carinals, are irregularly reticulate (Fig. 2). 

FIGURE 1. Lateral ray plates of Hen-
ricia eschrichti eschrichti. Superomarginals 
( s) , inferomarginals ( i), adambulacrals (a). 

F1cuRE 2. Abactinal ray plates of Hen-
ricia eschrichti eschrichti. Carinals ( c). 

Single papulae occur between the actinolaterals and inferomarginals, and be-
tween the inferomarginals and intermarginals (or superomarginals). The abac-
tinal spines number from about 4 to 35 per paxilla, and the adambulacral spines 
from 7 to 17 (exclu ding the small single spine set well down in the groove). In 
both of these counts somewhat higher numbers are found than are given by 
H eding, who reported "pseudopaxillae bristly with 8 to 20 spines in each. 
Adambulacrals with few (about 10) spines". Data are given on 18 specimens 
below. 

Abactinal 
Diameler A dambulacral Acti11olateral paxillae spines 

(mm.) R :r spines paxillae spines (approximate counts) 
47 3.7: 1 14-17 14-16 12-35 
40 3.3 : 1 14-17 12- 13 20-30 
39 '3 .1 : 1 10-12 12- 13 7-20 
39 4.0: 1 13-15 11- 15 ll-20 
38 3.6 : 1 8-10 6-9 4-12 
35 2.9: 1 10-13 7-30 
34 3.2: 1 7-10 7-8 6-16 
32 3.4: 1 11- 13 7-9 7- 18 
30 3.0: 1 12- 13 9-13 11-20 
27 3.8: 1 15-16 12- 14 12-35 
26 4.0: 1 8 7-9 9-12 
25 2.9 : 1 10-12 7-10 8-10 
24 4.0: 1 7-9 6-9 5-10 
24 3.3: 1 8-9 5-6 4-9 
23 3.7: 1 10-12 7-9 9-20 
21 3.0: 1 7-8 5-6 7-20 
18 3.7: 1 9-11 ... 9-20 
17  3.0: 1 8-10 5-6 10-20 
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Th wide range in the last 3 columns above is notable. Little correlation can 
be seen between diameter and R:r measurements, or between the sizes of the 
individuals and the spine counts, although high spine counts in one part generally 
are accompanied by high counts in other parts of the same individual. Figure 3 
shows adambulacral and actinolateral spines from 2 specimens . On the left ( 1) 
is a 26-mm. specimen ( R:r = 4.0:1) in which there are 8 adambulacral and 
6 actinolateral spines, the former in 2 distinct rows. On the right ( 2) is a 47-mm. 
specimen ( R:r = 3.7: 1 ) showing 14 (plus the single groove spine) adambulacral 
and 15 actinolateral spines. In this the 2-row pattern in the innermost adambu-
lacral spines is somewhat obscured. 

ac. 

ad. 

2 
F1cuRE 3. Adambulacral (ad) and actinolateral (ac) spines of 2 specimens of Henricia 

eschr ichti eschrichti. 

Family AsTERIDAE 

Stephanasterias albula ( Stimpson) 
This species apparently is lirnited principally to the arctic and subarctic regions, extend-

ing from Melville Peninsula east at leas t to the Kara Sea. Fisher ( 1930) reported it from the 
orth Pacific, but Mortensen ( 1932) doubted its presence in the Pacific area. Shorygin (1948) 

reported it from the Bering Sea, probably on the strength of Fisher's report. Northem Cana-
dian records are from Cumberland Sound ( Verrill, 1879 ), eastern Ellesmere Island ( Duncan 
and Slad n, 1881, Stichaster albulus), souù1ern E llesmere Island and northem Devon Island 
(Grieg, 1907, 1909, Stichaster albulus), Burwell (Clark, 1920), Jones Sound ( Mortensen, 
1932), Foxe Basin, Melville Peninsula, Cobourg Island (Clark, 1936) . 

Cal anus collect ion: 39 specimens, 10 to 145 metres. Stations 58 ( 1 ), 103 ( 1 ), 225 ( 3), 
317 (3), 318 ( 1 ), 319 (6), 402 (5), 406 (6), 413 (3), 418 (10). Diameters extend from 
7 to 42 mm., and the number of rays varies from 3 to 7, with more than 75% of the individuals 
having 6 rays. 

Urasterias lincki ( Müller and Troschel ) 
The known distribution of this predominantly arctic and subarctic species is from Dolphin 

and Union Strait eas t to the New Siberian Islands. It has not been recorded from the Bering 
Sea or t e orth Pacific. orthern Canad ian records are from Dolphin and Union Strait 
( Clark, 1920) and Hudson Bay (Clark, 1920, 1922, 1937 ) . 

Calanus collection: 2 specimens, 80 metres, station 201C. Diameters are 145 and 295 mm., 
and the R :r values are respectively 5.2:1 and 7.4:1. 
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Asterias polaris (Müller and Troschel) 
This species is found in the North Pacifie and the Bering Sea, and in the Atlantic area, 

east only to West Greenland and south to New England . It is apparently unknown from East 
Greenland east to the Siberian Sea. Nortl1ern Canadian records are from Labrador ( Packard, 
1863, Asteracanthion polaris, 1867; Bush, 1884; Rankin, 1901), Burwell ( Whiteaves, 1884 ), 
Cumberland Sound ( Pfeffer, 1886 ), Burwell (Clark, 1920, Asterias acervata borealis), Hudson 
Bay (Clark, 1922, A. acervata borealis, 1936, 1937, Leptasterias polaris ). 

Calanus collection : 18 specimcns, 0 to 110 metres. Stations 18 ( 1) , 40 ( 1), 106 ( 4), 
126 (5), 208 (4), 210 (2), 318 (1). Diameters range from 61 to 240 mm., R:r from 3.8: 1 
to 5.0: 1. Ali have 6 rays. 

Leptasterias groenlandica ( Steenstrup) 
This circumpolar species is arctic and subarctic in distribution. Records from northern 

Canada are from Cornwallis Island ( Forbes, 1852, Uraster violacea), Somerset Island ( Walker, 
1862, U. violacea), Labrador (Packard, 1867, Asterias groenlandica ), Cumberland Sound 
(Verrill , 1879), eastern Ellesmere Island (Duncan and Sladen, 1881, Asteracanthion groen-
landicum ), Cumberland Sound ( Pfeffer, 1886, Asterias groenlandicum), southern Ellesmere 
Island and nortl1ern D evon Island ( Grieg, 1907, 1909, Asterias mulleri groenlandica), Bernard 
Harbour, Dolphin and Union Strait (Clark, 1920, Ctenasterias cribraria ), Hudson Bay (Clark, 
1922 ), Jones Sound ( Mortensen, 1932), Hudson Strait, Cobourg Island (Clark, 1936). 

Calanus collection: 65 specimens, 0 to 145 metres. Stations 3 (1), 13 ( 1) , 20 & 21 ( 1 ), 
33 (7) , Burwell (2) , 103 (1), 201C (2), 203 (7), 206 (1), 226 (19), 234 (1), 317 ( 2 ), 
318 (1 ), 319 ( 1) , 321 (3), 402 (2 ), 404 (6), 418 (5), Ogac Lake (1), stomach of Atlantic 
cod, Gadus callarias, Ogac Lake ( 1). While specimens of both of tl1is species and Asterias 
polaris were taken in the same general regions, on no occasion were both taken at the same 
station. 

Without exception these specimens show slender elongate areas between 
the abactinolateral plates of the rays, areas extending generally without interrup-
tion from the supermarginals to the carinals. Thus they appear to be of the 
cribraria form of this species. The carinals are variable, generally fairly irregu-
larly placed plates. Spines are particularly abundant around the madreporite. 
The adambulacral spines are irregularly monacanthid and diplacanthid. The 
diameters range from 4 to 73 mm., R:r values from 2.0:1 to 5.0:1. There is 
evidently a general increase in the R:r value with increase in the size of the 
animal. 

One specimen, taken from station 321, on August 8, 1951, held about 12 
young (about 2 mm. in diameter) between its downward folded rays. There 
was no evidence of young within the stomach of this animal or within any of 
the others examined (as was demonstrated by Lieberkind, 1920). The smallest 
specimens taken, apart from the young above, were 4 mm. in diameter, and 
apparently were not accompanied by any larger individuals. These 4-mm. 
specimens resemble closely the 2-mm. young, from which similarity there is no 
doubt as to their identity. Abactinal and actinal views of a ray of one of these 
(R:r = 2.1 :1) are sbown in Figure 4. In the abactinal view ( 1 ) are shown the 
relatively large and conspicuous terminal plate bearing many large spines, the 
spine-bearing lateral marginal plates, and a lone circular plate in the centre of 
the abactinal face of the dise. There is no evidence of any abactinal ray plates. 
In the actinal view ( 2) are shown the long terminal ray spines, the adambu-



2 
FIGURE 4. Ray of a 4-mm. diameter specimen of Leptasterias groenlandica, showing abactinal (1) 

and actinal (2) surfaces. 

2 

3 4 
FIGURE 5. Leptasterias groenlandica. Abactinal view of ray plates of a 9-mm. specimen ( 1 ), 

and abactinolateral ray plates of a 25-mm. specimen ( 2 ), of a 38-mm. specimen ( 3), and of 
a 54-mm. specimen ( 4). 
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lacrals bearing irregularly one and 2 spines, as in larger specimens, and 2 
distinct rows of tube feet. In Figure 5 is shown the abactinal plate arrangement 
in a 9-mm. specimen (R:r = 3.1:1), in which the terminal plates occupy rela-
tively less of the ray, the carinals have formed a distinct row, much more regular 
than in larger specimens, and 2 transverse rows of abactinolateral plates have 
appeared. In the same figure further development of the abactinolateral plate 
arrangement is shown in specimens of 25, 38 and 54 mm. diameter. 

Class Ophiuroidea 

Family GORGONOCEPHALIDAE 

Gorgonocephalus arcticus Leach 

This species is recorded from Hudson Bay east to the Siberian Sea, in arctic and subarctic 
waters. It is not known from the Pacific or from the Bering Sea. orthern Canadian records 
are from Labrador (Grieg, 1893, G. agassizii), southern Ellesmere Island (Grieg, 1907), 
Hudson Bay (Clark, 1937). 

Calanus collection: 34 specimens, 55 to 145 metres. Stations 102 (3), 103 (9), 106 (2), 
126 (2), 206 (4), 210 (3), 226 (6), 231 (1), 319 (2), 333 (2). Dise diameters range from 
8 to 65 mm. 

Family OPHIACANTHIDAE 

Ophiacantha bidentata ( Retzius) 

This circumpolar species ranges widely in arctic, subarctic and more southern waters. Its 
northern Canadian records are from Cornwallis Island ( Forbes, 1852, Ophiocoma echinulata ), 
Somerset Island (Walker, 1862, Ophiura echinulata), Labrador (Packard, 1863, 1867, 
Ophiacantha spinulosa), Prince Regent Inlet, northeastern Baffin Island, Labrador (Grieg, 
1893), southern Ellesmere and northern Devon Island (Grieg, 1907), Hudson Bay (Clark, 
1922) , Jones and Exeter Sounds (Mortensen, 1932), Labrador, Foxe Channel, Foxe Basin, 
Melville Peninsula, Cobourg Island (Clark, 1936), Hudson Bay (Clark, 1937). 

Calanus collection: 184 specimens, 15 to 274 metres. Stations 13 (1), 17 (1), 30 (2), 
33 (81), 58 (10), 102 (8), 103 (8), 105 (1), 203 (1), 206 (1), 222 (1), 226 (3), 231 (4), 
234 (3), 317 (18), 319 (11), 321 (1), 331 (3), 333 (12), 334 (2), 406 (11), 416 (1). 

Dise diameters range from 3 to 14 mm., with the majority of specimens 
approximately 10 mm. In most specimens there is only one tentacle scale at the 
first pore on the rays, but in a few there are 2 scales per pore (as shown by 
Heding, 1935, fig. 25). In several, however, the pore scale number is variable 
within single specimens; in one individual, for example, there are 2 scales at one 
pore, and only one at each of the other 9. As has been found elsewhere, this 
character does not seem to be a valid one for distinguishing varieties. 

Family ÜPmACTIDAE 

Ophiopholis aculeata ( L. ) 

This is probably a circumpolar species, although it has not yet been recorded between 
Hudson Bay and the Bering Sea. It occurs in arctic, subarctic and boreal waters. Northern 
Canadian records are from Labrador ( Packard, 1863, Ophiacantha aculeata, 1867; Bush, 
1884), Burwell ( Whiteaves, 1884 ), eastem Ellesmere Island ( Fewkes, 1888, indefinite 
identification), Labrador (Grieg, 1893, Ophiopus aculeata; Rankin, 1901), Hudson Bay and 
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Strait (Clark, 1920), Hudson Bay ( Clark, 1922 ), Hudson Strait, Cobourg Island (Clark, 
1936 ), Hudson Bay ( Clark, 1937 ) . 

Cala nus collection : 43 specimens, 18 to 145 metres. Stations 30 ( 1 ), 33 ( 1 ), 103 ( 8 ), 
126 ( 2 ), 206 (3), 208 ( 6 ), 210 (5), 226 ( 16 ), 3,33 ( 1 ) . Dise diameters range from 6 to 
17 mm. 

Ophiopus arcticus Ljungman 
This arctic-s ubarctic species is recorded from Foxe Bas in east to Spitzbergcn. Northern 

Canadian records are from northeastern Ba ffin Island ( Grieg, 1893), Jones and E xeter Sounds 
( Mortensen, 1932), Foxe Channel and Basin ( Clark, 1936 ) . 

Cala nus collection: 12 sp ecimens, 27 to 183 metres. Stations 317 ( 8) , 329 ( 4 ). Dises 
range from 4 to 7 mm. in diameter. 

Family AMPHIURIDAE

Amphiura sundevalli ( M¿ller and Troschel ) 
Circumpolar, this species is arctic and subarctic in distribution. Northern Canadian records 

are from Cornwallis Island ( Forbes, 1852, Ophiolepis filiformis, uncerta in identity ) , Labrador 
(Packard, 1867, A. Holbolli ), eastern Ellesmere Island ( Duncan and Sladen, 1881, A . 
H olboelli ), Labrador (Bush, 1884), Prince Regent Inlet ( Gri eg, 1893), Jones and Exeter 
Sounds ( Mortensen, 1932 ). 

Calanus collections : 2 specimens, 27 and 274 metres. Stations 317 ( l ), 416 (1 ) . The 
dise diameters are 5 and 9 mm. 

Family OPHIOLEPIDAE
Ophiura sarsi Lütken 

Probably circumpolar, this species is found in arctic, subarctic and boreal waters. 
lorthern Canadian records are from Labrador (Packard, 1867, Ophioglypha sarsi ), eastern 

Ellesmere [s]and ( Duncan and Sladen, 1881, Ophioglypha sarsi ), Burwell ( \Vhiteaves, 1884, 
Ophioglypha sarsi ), northeas tern Baffi n Island (Grieg, 1893, Ophioglypha sarsi ), southern 
E!Jesmere Island (Grieg, 1907), Burwell , Hudson Bay (Clark, 1920 ), Jones and Exeter Sounds 
( Mortensen, 1932 ), Cobourg Island ( Clark, 1936 ), Hudson Bay ( Clark, 1937 ) . 

Cala nus coll ection: 24 specimens, 55 to 27 4 metres. Stations 102 ( 5), 107 ( 1 ), 222 ( 8), 
231(1 ),319 (7 ), 416 (2 ). 

Dise diameters range from 7 to 29 mm. There are 7 specimens between 
7 and 12 mm., 16 between 18 and 25 mm., and one of 29 mm. diameter. 

No specimens similar to Grieg's ( 1907) short-spined variety from Jones 
Sound occurred in the Calanus collection. In these the number of tentacle scales 
is variable. Generally there are 2 scales per pore in the central joints of the rays, 
but almost always more (many with 5, some with as many as 7) on the inner-
most pores. Often there is only one scale per pore on the dis tal parts of the rays. 
In the largest specimen ( 29 mm. diameter dise) a decapod crus tacean at leas t 
25 mm. long was found. 

Ophiura robusta (Ayres ) 
Possibly circumpolar, this species is not yet recorded from the Siberian Sea. It extends 

over arctic, subarctic and boreal areas . Known northern Canadian distribution is Cornwallis 
Island ( Forbes, 1852, O. fa sciculata), Somerset Island (Walker, 1862, O. fa sciculata), eastern 
Ellesmere Island ( Duncan and Staden, 1881, Ophioglypha robusta ), Labrador (Bush, 1884, 
Ophioglypha robusta ), Burwell ( Whiteaves, 1884, Ophioglypha robusta ), Prince Regent Inlet, 
northeastern Baffin Island, Cumberland Sound ( Grieg, 1893, Ophioglypha robusta ), southem 
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Ellesmere and northern D evon Island ( Grieg, 1907), Dol ph in and Union Strait, Melville 
Island, Hudson Bay (Clark, 1920, Ophiozea robusta), Hudson Bay (Clark, 1922, Ophio-
glyphina robusta), Jones and Exeter Sounds (Mortensen, 1932), Foxe Channel and Basin, 
Melville Peninsula, Cobourg Island (Clark, 1936 ), Hudson Bay (Clark, 1937). 

Calanus collections: 79 specimens, 18 to 192 metres. Stations 30 ( 1) , 33 ( 1 ), 102 ( 10), 
103 (3), 106 (2), 208 (6), 210 (2), 222 ( 1 ), 225 (2), 231 (4), 317 (5), 318 ( 1 ), 319 (32), 
321 ( 4), 334 ( 1 ), 406 ( 2), Ogac Lake ( 2, from the Atlantic cod, Gadus callarias) . 

Dise diameters range from 3 to 9 mm., falling well short of the maximum 
northern size of about 12 mm. 

Stegophiura nodosa ( Lütken) 
This principally subarctic species has not been recorded between West Greenland and 

Spitzbergen. orthern Canadian records include Labrador ( Packard, 1863, 1867, Ophio-
glypha nodosa), Cumberland Sound (Verrill, 1879, O. nodosa), Labrador (Bush , 1884, O. 
nodosa), Burwell (Whiteaves, 1884, O. nodosa), Prince Regent Inlet, northern Baffin Island, 
Cumberland Sound (Grieg, 1893, Ophiura nodosa), Bernard Harbour, Burwell (Clark, 1920), 
Exeter Sound Mortensen, 1932), Melville Peninsula (Clark, 1936). 

Calanus collection: 107 specimens, 18 to 130 metres. Stations 30 ( 1 ), 33 ( 23), 102 ( 4), 
107 (2), 203 ( 12 ), 222 ( 1 ), 231 (10), 234 (47 ), 318 (5) , 404 (2). 

The dises range from 2 to 9 mm. in diameter. The number of arm spines is 
very variable in this collection, ranging from none to 5 per ray. Varying sirnilarly 
are the tentacle scales of the ray pores. Shawn below in tabular form are tentacle 
scale and spine variations in specimens of 2, 4, 6 and 8 mm. diameter. Tentacle 
scal es are given as proximal to the pore (p) and distal to the pore ( d ). 

Number of tentacle scales per pore Maximum 
Diameter l st 2nd 3rd 4th 5th 6th 7th Bth terminal number of 

p d p d p d p d p d p d p d p d p d spi n es 

8 mm. 4 3 5 3 5 2 5 2 4 1 4 4 4 0 3 1 5 
6 mm. 3 2 4 2 4 1 3 l 3 0 1 0 3 
4 mm. 3 l 4 1 3 0 3 0 2 0 2 0 2 0 0 l 0 2 
2 mm. 2 0 2 0 2 0 2 0 l 0 l 0 l 0 0 1 0 1 

F 1cuRE 6. Lateral ray spines ( l ), proximal actinal pore scales ( 2), and distal actinal pore 
scales ( 3) of Stegophiura nodosa. 
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In Figure 6 ( 1) the spines on the proximal joints are shown in a lateral view 
of part of a ray of a 8-mm. specimen. In Figure 6 ( 2 ) are shown the tentacle 
scales of the proximal ray pores, and in Figure 6 ( 3 ) the distal tentacle scales of 
the same pecimen. 

Ophiocten sericeum ( Forbes) 
This species extends eastward from Dolphin and Union Strait to the Siberian Sea, and 

is not recorded from the North Pacifie or the Bering Sea. It is arctic, subarctic and boreal. 
The northern Canadian records are from Cornwallis Island ( Forbes, 1852, Ophiura sericea), 
eastern Ellesmere Island (Duncan and Sladen, 1881), Prince Regent Inlet, northeastern 
Baffin Island (Grieg, 1893), southern Ellesmere and Devon Island (Grieg, 1907), Dol ph in 
and Union Strait, Melville Island, Hudson Bay (Clark, 1920), Hudson Bay (Clark, 1922), 
Jones and Exeter Sounds ( Mortensen, 1932), Melville Peninsula, Cobourg Island (Clark, 
1936 ), Hudson Bay (Clark, 1937), western Ellesmere Island (Vibe, 1950). 

Calanus collection: 34 specimens, 80 to 274 metres. Stations 222 (3), 329 (30), 416 (1). 

The dise diameters range from 12 to 18 mm. There is considerable variation 
in the shapes of the dises of these specimens, which vary from almost circular 
to distinctly pentagonal. Differences are found too in the spines on the distal 
margins of the upper ray plates, some having as many as 20 spines (2 groups of 
about 10 each on either side of the centre line) on the proximal joints, others 
having none. Of 30 specimens, 17 bore these spines and 13 did not. The trans-
verse striae on the lateral ray plates referred to by Mortensen ( 1933) are 
conspicuous in these specimens. 

Class Echinoidea 

Fa:mily STRONGYLOCENTROTIDAE 

trongylocentrotus droebachiensis (O. F. Müller) 

This is a widely distributed circumpolar species, found in arctic, subarctic and more 
southern regions. Northern Canadian records are many, and are from Cornwallis Island 
(Forbes, 1852, Echinus neglectus ), Somerset Island (Walker, 1862, E. neglectus) , Labrador 
(Packard, 1863, Fozopneustes drobachiensis, 1867, Euryechinus drobachiensis), Hudson Bay, 
Labrador (Agassiz, 1865, Echinus granularis), Cumberland Sound (Verrill, 1879), eastem 
Ellesmere Island ( Duncan and Sladen, 1881 ), Labrador (Bush, 1884), Burwell ( Whiteaves, 
1884), Cumberland Sound ( Pfeffer, 1886 ), northeast Baffin Island ( Rodger, 1894), Hudson 
Strait, Ungava Bay (Halkett, 1898), Labrador, eastern Ellesmere Island ( Rankin. 1901), 
southem E llesmere and northem Devon Islands (Grieg, 1907), Somerset Island, Hudson Bay, 
Melville Island, Bernard Harbour, Dolphin and Union Strait, Coronation Gulf (Clark, 1920), 
Hudson Bay (Clark, 1922 ), Jones and Exeter Sounds ( Mortensen, 1932), southern Southamp-
ton Island (Brooks, 1935), Labrador, Hudson Strait, Foxe Basin, Frozen Strait, Cobourg 
Island (Clark, 1936) , Hudson Bay (Clark, 1937), western Ellesmere Island ( Vibe, 1950). 

Calanus collection: 448 specimens, 5 to 192 metres. Stations 18 (1 ), 58 ( 1 ), 102 ( 1) , 
103 (3), 106 (9), 126 (1), 206 ( 1 ), 208 (4), 210 ( 4) , 222 (4), 226 (2), 318 (1), 319 (6), 
322 ( 2), 333 ( 7), 334 ( 7), 406 ( 5), 417 ( 2 ), Ogac Lake ( 387, including 379 from Atlantic 
cod stomachs, Gadus callarias). ln these specirnens diameters range from 4 to 70 mm., and 
ratio of height to diameter from 1:15 to 1:2.2. 



?Thyonidium sp. 

Class Holothurioidea 

Family PHYLLOPHORIDAE 
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About 130 specimens of probable representatives of this genus were collected by the 
Calanus, ail originating from the stomachs of seals, walrus and cod. Unfortunately none of 
the specimens was in a suitable state of preservation to permit identi.Scaiton; in none were 
any spicules visible, and in only a few was it possible to examine tentacle structure. The largest 
specimens reached a length of about 15 cm. and a width of about 2 cm. Troschel's ( 1846) 
record of Orcula Barthii ( Thyonidium barthi) from Labrador is the most northern previous 
record found for this genus from northeastern Canada. 

Calanus collection : Burwell region of Ungava Bay (about 70, from stomachs of the 
Atlantic cod, Ga dus callarias), off the mou th of the Koksoak River, off the Gyrfalcon Islands, 
and off the mouth of the Payne River, Ungava Bay (about 59, from stomachs of the square 
flipper seal, Erignathus barbatus), off Loksland, southeastern Frobisher Bay (about 3, from 
the stomach of a walrus, Odobenus rosmarus). 

Family CucuMARIIDAE 

Cucumaria faponica Semper 

Recorded formerly from the North Pacific, iaponica was found in West Greenland and in 
Jones Sound by Mortensen ( 1932), who suggested the possibility of continuous distribution 
of this form from the Pacific east to Greenland. Following Mortensen's discovery of this form 
from West Greenland, he re-examined other Greenland specimens recorded originally as 
frondosa, and found them generally to be of the iaponica type. It was then noted that the 
true frondosa occupied the northeast Atlantic region and extended northwest as far as Davis 
Strait, in which region it appeared to be replaced largely by ;aponica. According to Mortensen, 
"the finding of Cuc. ;aponica in the Greenland seas makes it rather certain that this species-
or variety-is distributed also over the Arctic Sea to the north of America and the Bering 
Sea". This has a great bearing on the identity of the Cucumaria specimens of northern orth 
America, where, of the 2 species above, only frondosa ( apart from Mortensen's findings) is 
recorded, as one of the most frequently found echinoderms in the area. Following Mortensen's 
work, Grieg, who had reported frondosa from southern Ellesmere and northern D evon Island 
in 1907 and 1909, re-examined his specimens and found tl1at they agreed with Mortensen's 
findings, and were ;aponica ( Mortensen, 1932) . 

Following are the other northern Canadian records of C. frondosa: Cornwallis Island 
( Forbes, 1852, C. fucicola), Labrador ( Packard, 1863, 1867, Pentacta frondosa), Burwell 
(Whiteaves, 1884, P. frondosa), Hudson Strait ( Halkett, 1898, P. frondosa), Somerset Island, 
Hudson Bay (Clark, 1920 ), Hudson Bay (Clark, 1922, 1937) . According to Mortensen's 
conclusions, many, or perhaps ail of these are really iaponica, a matter which can be decided 
only by a re-examination of the specimens. 

Calanus collection : 10 specimens, 18 to 73 metres . Stations 11 (1), 58 ( 5), 107 ( 1 ), 
203 ( 1 ), 238 ( 1) , 317 ( 1 ). The following records are of specimens too badly preserved to 
permit identification beyond genus: off the Gyrfalcon Islands, Ungava Bay ( 5, from stomachs 
of the square-flipper seal, Erignathus barbatus) , 202 (about 15, from the stomach of a square-
flipper seal). 

Cucumaria frondosa specimens from St. Andrews, N.B., were compared with 
the Cucumaria of the Cala.nus collection, and the visible differences between 
them were found to be limited to the spicules. Tube feet and body wall spicules 
from a 50-mm. long frondosa from St. Andrews are shown in Figure 7. Except 
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2 

4 5 6 
F1cuBE 7. Tube feet spicules ( 1-3) and terminal body wall spicules ( 4-6 ) of Cucumaria 

fro ndosa . 

2 

4 
FIGURE 8. Body wall spicules ( 1-2) and tube feet spicules ( 3-4 ) of Cucumaria japonica. 
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for the smallest deposits ( 1) , they tend to be irregular in outline with the open-
ings placed unevenly and of varions size. The body wall spicules are sparsely 
distributed, except terminally. In Figure 8 are shown spicules from faponica. 
These are clearly more rectangular in outline, and the perforations are generally 
more regularly arranged, often in readily discernible rows, and are nearer to one 
size, than in frondo sa. In the larger spicules the openings at one end are smaller 
than elsewhere in the spicule, and the portion of the structure is thicker, with a 
more ragged outline and surface than is seen in the remainder of the spicule. 

As these findings agree closely with Mortensen's discoveries in West Green-
land, the Calanus specimens must be classed as japonica, rather than be identified 
as true frondosa. C. japonica is considered here, tentatively, as being a separate 
species, as was proposed by Semper ( 1868 ). Mortensen ( 1932) referred to this 
form as both C. frondosa japonica and C. japonica, and expressed uncertainty as 
to whether it should be considered as being a subspecific form of C. frondosa 
or as a separate species. 

Cucumaria calcigera ( Stimpson) 
This species is recorded from Cornwallis Island east to West Greenland, and in the 

Kara Sea, Bering Strait and North Pacific. Its distribution is chiefly subarctic. Northern Cana-
dian records are from Cornwallis Island ( Forbes, 1852, C. Hyndmanni ), Labrador ( Packard, 
1863, 1867, Pentacta calcigera; Bush, 1884, P. calcigera ), Hudson Bay (Clark, 1920, 1922). 

Calanus collection: 1 specimen, 27 to 37 metres, station 45. This specimen is about 60 
mm. long, with plates spread conspicuously over the surface, and the tapering caudal end 
about one third the entire length of the animal. 

Family PsoLIDAE 

Psolus fabricii ( Düben and Karen) 

This species is probably circumpolar, although it is not yet recorded from Canada west 
of Hudson Bay. It is arctic and subarctic. Northern Canadian records are from Labrador 
(Packard, 1863, 1867, Lophothuria fabricii; Bush, 1884, L. fabricii, Southern Ellesmere 
Island (Grieg, 1907, 1909 ), Burwell, Hudson Strait and Bay (Clark, 1920, L. fabricii), Hud-
son Bay (Clark, 1937). 

Calanus collection: 37 specirnens, 15 to ll0 metres. Stations 45 ( 12 ), 55 ( 1 ), 58 ( 5), 
59 (2), 106 ( 1 ), 126 ( 2) , 203 ( 2) , 210 (2), 226 (3), 238 (4), 317 ( 1 ), 406 (2) . These 
range in length from about 8 to about 100 mm. 

Family SYNAPTIDAE 

Myriotrochus rinki Steenstrup 

This is a circurnpolar, arctic and subarctic species. orthern Canadian records are from 
Cornwallis Island (Huxley, 1852, Chiridota brevis), Labrador ( Packard, 1867 ), southem 
Ellesmere Island (Grieg, 1907, 1909 ), Bernard Harbour, Dol ph in and Union Strait (Clark, 
1920 ), Exeter Sound ( Mortensen, 1932 ), Hudson Bay (Clark, 1937). 

Calanus collection: 62 specirnens, 30 to 183 rnetres. Stations 102 ( 14 ), 107 (4), 201C 
(ll), 203 (6 ), 234 (15 ), 329 (12). Six additional specimens were collected in 1953 by D . V. 
Ellis in upper Frobisher Bay at a depth of about 4 rnetres. Their lengths (exclusive of 
tentacles) ranged from 7 to 29 mm. 
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ZOOGEOGRAPHICAL REMARKS 

Of 24 of the 26 species recorded here ( H enricia eschrichti eschrichti and 
Thyonidium are not included), 14 species (58%) are circumpolar or probably 
so. 

While 18 (75%) of the 24 species are recorded also from the North Pacific, 
all but two are found widely throughout the orth Atlantic area. These two 
exceptions show interesting and possibly similar distributions. Asterias polaris 
occurs in the North Pacific and also in the North Atlantic area only as far east 
as West Greenland. It is probable that it extends across the intermediate area of 
northern Canada. Also Cucumaria faponica is known from the North Pacific, 
northeastern Canada and West Greenland, and it too may eventually be shown 
to extend across the intermediate northern Canadian region. The Pacific origin 
of these is highly probable. Several other species, among them Lophaster furci-
fer, Solaster endeca, Solaster papposus, Ophiopholis aculeata, Ophiura sarsi, 
Stegophiura nodosa, Strongylocentrotus droebachiensis and Cucumaria calci-
gera, have been suggested by Mortensen ( 1932 ) as being of probable Pacific 
origin. Six species ( 25%), however, are limited to the area north of the Atlantic, 
and are not recorded from the Pacifie. They are H eliometra glacialis, Stephan-
asterias albula, Urasterias lincki, Gorgonocephalus arcticus, Ophiopus arcticus 
and Ophiocten sericeum. 

Thirteen species ( 54%) are predominantly arctic and subarctic in dis-
tribution: Heliometra glacialis, Solaster endeca, Stephanasterias albula, Ur-
asterias lincki, Leptasterias groenlandica, Asterias polaris, Gorgonocephalus 
arcticus, Amphiura sundevalli, Ophiopus arcticus, Stegophiura nodosa, Myrio-
trochus rinki, Cucumaria calcigera, Psolus fabricii. 

Ten species ( 42%) occur in arctic and subarctic and also extend southward 
into boreal waters: Ctenodiscus crispatus, Pteraster militaris, Lophaster furcifer, 
Solaster papposus, Ophiacantha bidentata, Ophiopholis aculeata, Ophiura sarsi, 
Ophiura robusta, Ophiocten sericeum and Strongylocentrotus droebachiensis. 

The Calanus echinoderms compare most closely with the echinoderm fauna 
of West Greenland, from where all the species listed here have been recorded. 

Only 4 species were taken in ail 4 areas of the Calanus collection: Lept-
asterias groenlandica, Ophiacantha bidentata, Opiura sarsi and Strongylocen-
trotus droebachiensis. Four species were restricted to Ungava Bay only: 
Ctenodiscus crispatus, Pteraster militaris, Urasterias lincki and Cucumaria 
calcigera. Two species were found only in Frobisher Bay: Lophaster furcifer 
and Ophiopus arcticus. 

SUMMARY 

1. The material includes about 1,200 specimens of echinoderms collected 
by the Calanus expeditions of 1947 to 1952 in Ungava Bay, Hudson Strait, 
Frobisher Bay and Cumberland Sound, in the eastern Canadian arctic. 

2. Among the 26 species collected are one crinoid, 10 asteroids, 9 ophiurans, 
one echinoid and 5 holothurians, of which 6 asteroids, 5 ophiurans and 4 holo-
thurians are new records for the collection areas. 
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3. One species name, H enricia eschrichti eschrichti, is new for arctic 
America; specimens of the same form, however, probably have been recorded 
formerly as Henricia sanguinolenta. 

4. The distributions of 24 of the 26 species collected are well known. Of 
these 24 species, 14 ( 58%) are circumpolar or probably so, 13 ( 54%) are re-
stricted largely to the arctic and subarctic areas, and 10 ( 42%) are found in 
arctic, subarctic and boreal waters. Eighteen species (75%) are recorded from 
the North Pacifie, and all but two ( Asterias polaris and Cucumaria faponica, 
known from the Pacifie and in the Atlantic area only as far east as Greenland) 
are found widely in the North Atlantic region. 
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ABSTRACT 
A list is given of 89 stations where biological or oceanographic observations or collections 

were made by the Calanus in Hudson Bay, western Hudson Strait and Ungava Bay, during 
the 1953 and 1954 seasons. 

I TRODUCTION 

Two previous station lists of the Calanus expeditions have been published (J. 
Fish. Res. Bd. Canada, 9: 65-82, 1952; Ibid., Il : 98-105, 1954) and include 
stations occupied from 1947 to 1952. Work was begun by the Calanus in Hudson 
Bay in 1953, and continued there and in western Hudson Strait and Ungava Bay 
during the 1953 and 1954 seasons. The positions of the 1953 and 1954 stations 
are shown on the accompanying map. 

LIST OF STATIONS 

North West Depth Type of station 
Station Map location latitude longitude (metres) (work clone) 

1953 
501 Churchill 58° 47' 94° 12' 1- 7 P lankton, hydrographie 

Harbour, 
inner basin 

502 5 mi les 58° 50' 94° 04' 22- 27 Plankton, benthos (dredging and 
northeast of trawling), hydrographie 
Churchill 

503 35 miles east 61° 59' 91° 50' 64-91 Plankton, hydrographie 
of Tavani 

504 Chesterfield 63° 20' 90° 42' 0-7 Littoral, hand line and gill net 
Inlet fishing 

505) [ Hydrographic 63° 26' 89° 36' 100 Plankton, hydrographie 
sect ion from 

506 Chesterfield 63° 31' 88° 39' 137 Plankton, hydrographie 
to Southampton 

507 Island 63° 36' 7° 43' 146 Plankton, hydrographie 

509 ! Hydrographic 63° 13' 84° 22' 95 Plankton, hydrographie 
section from 

509 Southampton 63° 04' 84Á 03' 124 Plankton, hydrographie 
Island to 

510 Coats Island 62° 56' 83° 44' 137 Plankton, hydrographie 
511 Coral Harbour 64° 08' 83° 08' 5-11 Benthos, hand line fishing 
512 Fisher Strai t 63° 27' 84° 08' 18-21 Plankton, benthos (trawling). 

hydrographie 
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or th West Depth Type of s tation 
Station Map location latitude longitude (metres) (work done) 

513 Mouth of 63Á 06' 85° 19' 0 Littoral 
Ranger Brook 

514 Northeastern 62° 53' 81° 54' 0 Littoral 
Coats Island 7 Hand line fishing, hydrographie 

9-10 Benthos (dredging) 
20 P lankton 

515) l Hydrographic  62° 48' 81° 34' 137 Plankton, hydrographie 
section f rom 

516 Coats Island 62° 40' 80° 54' 219 Plankton, hydrogra phie 
to Manse! 

517 Island 62° 31' 80° 15' 238 Plankton, hydrographie 

518 Near 517 62° 33' 80° 24' 230 Plankton 

519 Swaffield 62Á 23' 79° 44' 0-9 Benthos, littoral, hand line 
Ha rbour, fishing 
Manse! Island 

520 5 miles north- 62° 27 ' 79° 51' 73- 137 Plankton, benthos (dredging), 
west of 519 hydrographie 

521 ( Hydrogra phie 62° 25' 79° 02' 175 P lankton , hydrographie 
section from 
Manse! Island 

522 J . to N.W. Quebec 62° 25' 78° 29' 107 Plankton, hydrogra phie 

523 Nuvuk Harbour 62° 23' 77° 54' 18-20 Benthos, hand line and gill net 
fishing 

524 Nuvuk Harbour 62° 23.5' 77° 55' 55- 82 Benthos, long line fishing 

525 Nuvuk Harbour 62° 22' 77° 58' 0-9 Littoral, hand line fishing 

526 Nuvuk Harbour 62° 23' 77° 56' 50-53 Plankton, benthos (dredging) 

527 Digges Sound 62° 28' 77° 47' 356-415 Plankton, hydrographie 

528 Erik Cove 62° 32' 77° 24' 0-36 Plankton, lit toral , hand line 
fishing 

529) Hydrographic  62° 42' 77° 17' 420 Plankton, hydrographie 
sect ion from 

530 Erik Cove to 62° 58' 77° 03' 220 H ydrographie 
Sa lisbury 

531 Island 63° 15' 76° 49' 183 Plankton, hydrogra ph ie 

532 Salisbury Island 63° 27' 76° 43' 0-9 Littoral, benthos 

533 1 mi le west of 64° 14' 
Cape Dorset 

76° 35' 12 Benthos, hand li ne fishing 

534 & Cape Dorset 64° 14' 76° 33' 0-30 Plankton, benthos, littoral, hand 
622 sett lemen t line, long line and gill net 

fishing 
535 10 miles south 64° 04' 76° 25' 140-155 Plankton, hydrographie 

of Cape Dorset 

536 4 miles west of 64° 20' 75° 50' Sealing 
Alareak Island 

537 10 mi les south-
east of Cape 

64° 08' 76° 12' Sealing 

Dorset 

538 Catherine Bay 64° 23' 75° 58' Sealing 

539 2 miles eas t 64° 14' 76° 28' 64-109 Plankton 
of Cape Dorset 
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or th West Depth Type of station 
Station Map location latitude longitude (metres ) (work done) 

540 South of Lona 64° 17' 77° 39' 60 P lankton 
Bay 

541 5 miles west of 64° 25' 78° 05' 65-74 Plankton 
Schooner Harbour 

542 Schooner 64° 24' 77° 56' 0-38 Plankton, benthos, littoral, hand 
Harbour line and long line fishing 

Hydrographic 64° 15' 78° 31' 265 Hydrographie 
section from 

544 Schooner Har- 64° 07' 79° 05' 256 Plankton, hydrographie 
bour to South-

545 ampton Island 63° 57' 79° 37' 338 Hydrographie 

546 South of 63Á 44' 80Á 13' 13 Plankton, hand line fishing 
Seahorse Point 

547 Near 546 63Á 41' 80Á 12' 73 Benthos (dredging) 

548 orthernmost 63Á 47' 80° 08' Walrus hunting 
of islands off 
Seahorse Point 

549 Evans Strait 63Á 36' 82Á OO' 73- 75 Plankton, benthos (dredging), 
hydrographie 

550 Evans Strait 63Á 37' 82Á 18' Walrus hunting 

551 Chesterfield 63Á 19' 90° 32' 90-110 Plankton, hydrographie 
Harbour entrance 

552 Chesterfield 63Á 19.5' 90Á 42' 18-25 Plankton, benthos (trawling) 
anchorage 

553 Off Term Point 62Á 09' 92Á 25' 36-73 Pla nkton, benthos (trawling), 
h ydrogra phic 

554 30 miles south 61Á28' 93Á 07' 82 Plankton 
of Tavani 

555 North shore 58Á 47' 94Á 10' 0 Littoral 
of Churchill 

1954 
601 West of 58° 50' 94Á 17' 15 Productivity 

Churchill 
River mouth 

602 Mou th of bay 7 62Á51.5' 81Á 54' 20 Plankton, productivity 
mi les south of 
Cape Pembroke, 
T.E. Coa ts 

Island 

603 Northeast of 62Á 55.5' 81Á 41' 108 Plankton, benthos (dredging), 
Coats Island hydrographie 

604 13 miles north- 63Á 08.5' 82Á 05' 192 Plankton 
west of Cape 
Pembroke 

605 Near 602 62° 51.2' 81Á 54' 40 Plankton 

606 3 miles south- 62Á 55' 81° 48.5' 99 Plankton 
east of Cape 
Pembroke 

607 South of 62Á 13' 83Á 24' 14 Benthos (dredging) 
Coats Island 
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or th West Depth Type of station 
Station Map location latitude longitude (metres) (work done) 

608 West of 62° 44.5' 
Coats Island 

83° 39' 32 Benthos (dredging) 

609 Between Bencas 62° 57.5' 82° 43' 18 Benthos (dredging) 
and oats Islands 

610 Near 609 62° 58.5' 82° 41' 36 Benthos (dredging) 

611 Near 610 62° 59.7' 82° 39' 49 Benthos (dredging) 

612 Near 604 63° 06' 82° 08' 225 Plankton, benthos (dredging) , 
hydrographie 

613 2 miles north- 62° 57.2' 81° 50' 198 Plankton, benthos (dredging and 
east of Cape 
Pembroke 

trawling) 

614 1 mi le south- 62° 56' 
east of Cape 

81° 53' 13-18 Benthos (dredging) 

Pembroke 

615 \Valrus Island 63° 15.5' 83° 43' 18-36 Benthos (dredging) 

616 Walrus Island 63° 15.5' 83° 41' 85-90 Benthos (dredging) 

617 Sugluk 62° 11.5' 75° 45' 100 Plankton, hydrographie 

618 12 miles west 60° 35' 65° 1 ' 329 Plankton, hydrographie 
of Burwell, 
Ungava Bay 

619 Near 514 62° 54' 81° 54' 0 Littoral 

620 3 miles south- 64° 12' 76° 27.5' Plankton 
east of Cape 
Dorset 

621 South of 64° 17' 74° 38' 0 Littoral 
Chorkbak I nlet 

622 & Cape Dorset 64° 14' 76° 33' 0-30 Benthos, long line fishing 
534 settlement 

623 South of 64° 32.5' 74° 14' Pla nkton 
Shugba Bay 

624 South of 64° 14' 73° 44' 0 Littoral 
Keltie Inlet 

625 North of 64° 20' 75° 34.5' 0 Littoral 
Alarea k Island 

626 Chorbak Inlet 64° 38' 74° 33.5' P lankton 

627 orth of 64° 43.5' 74° 50' P lankton 
Chorkbak Inlet 

628 Near 627 64° 46' 74° 55' 9 H ydrographic 

629 Near 627 64° 47' 75° 02' 6.5 Plankton, hydrographie 

630 ear 627 64° 52' 75° 04' 8 P lankton, hydrographie 

631 ear 627 64° 47' 74° 58' Fishing 

632 Pudla I nlet 64° 21' 76° 12' Littoral, benthos 

633 Hobart Island 64° 12.5' 73° 14.5' Benthos 

634 9 mi les north 5 ° 54' 94° 10' 26 Hydrographie 
of Churchill 
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DECAPOD CRUSTACEA OF THE CALANUS EXPEDITIONS 
IN UNGAVA BAY, 1947 TO 19501 

"CALANUS" SERIES NO. 11 

H. J. SQUIRES 

Abstract 
The deca pod fa una of Ungava Bay (17 species in 3000 specime ns collected ) is 

shown to be simila r to tha t of the sha llow water a reas of west Greenla nd. Four 
species a re repor ted for the first t ime f rom Ungava Bay : Ser gestes arcticus a nd 
Pasiphaea tarda, ordina rily f rom deeper and wanner wa ter, a nd Eualus macilentus 
a nd Sabinea septemcarinata . Species fo und in or origina ti ng in the Pacifie were 
taken in greater numbers. Sys te ma tics of each species is treated under occur-
rence in Ungava Bay, world distribu t ion, a nd taxonomy. Lengths of most 
species of shrimp showed that a greater ize was reached in fema les. Ma turities 
with respect to size when firs t ma ture, egg size, a nd times of ha tching a nd 
spa wning a re discussed . Ma les were found to be ma ture a t a size smaller tha n 
firs t-ma ture fema les. The high percentage of sta t ions a t which decapods, 
including la rvae, were ta ken, a nd their occurrence in the stomachs of ma ny 
seals a nd fi sh a ttes t their preva lence a nd their importa nce in the a rea. 

Introduction 
Previous to the work of the Calanus Expeditions, 1947 to 1950, in Ungava 

Bay, few collec tions of decapods had been made in this a rea. A synopsis of 
the species ta ken a nd the na mes of their collectors is as fo llows : 

Dr. Robert Bell , in 1884, took the fo llowing decapods in dredgings at 
Por t Burwell (Smith, 1885 (14)) : 

4 
1 F 
2F 

1M,11 F 
8 M, 7 F 
5 M, 11 F 

1 F 

Eupagurus krßyeri Stimpson 
Ceraphilus boreas (Phipps) 
H i ppolyte fabricii (Krßyer) 
H. phi ppsii (Krßyer) 
H. groenlandicus (J. C. Fa bricius) 
H. polaris (Sabin e) 
Pandalus montagui Leach 

Sclerocrangon boreas 
Eualus fa bricii 
Spirontocaris phippsi 
L ebbeus groenlandicus 
L. polari s 

A collection by Lucien M. Turner in 1882 to 1885, in Ungava Bay, comprised 
the following species (Ra thbun , 1913 (12)) : 

Sclerocrangon boreas (Phipps) 
Spirontocaris polaris (Sa bine) 
S. fabricii (Krßyer) 

= L ebbeus polaris 
= Eualus fabricii 

In 1884, A. P. Low made dredg ings "on the south side of Hudson Strait, 
between King George Sound a nd the bottom of Ungava Bay" (W hiteaves, 
1901 (20)) . Whi teaves, however, reported only Pandalus montagui from 
Hudson Strait as being from Low's collection . No further reference to Low's 
collection has been seen by the presen t a u thor. 

1Ma nuscript received J a nua ry 30, 1957. 
Contribution from the Fisheries Resea rch Board of Ca nada , Biological Station, St. J ohn's, 

Newfoundla nd. This pa per is based on a t hesis submitted in pa rtia l fu lfi llment of the requi re-
ments for the degree of Master of Science a t McGill University, Montreal, Quebec. 

Ca n. J. Zool. 35 (1957) 
F.R .B. No. 482 
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The Diana Expedition, 1897, collected in Ungava Bay the fo llowing species 
(Rathbun, 1919 (12)): 

3 Eupagurus krßyeri Stimpson 
1 Hyas coarctatus Leach 

The Neptune Expedition, 1903 to 1904, took the following species a t Port 
Burwell (Rathbun, 1919 (12)): 

12 Spirontocaris groenlandicus (Fabricius) 
1 S. spina (Sowerby) 
1 S. lilljeborgi (Dan ielssen) 

23 S. phippsi (Krßyer) 
6 S. polaris (Sabine) 

17 S. fabricii (Krßyer) 
20 S. gaimardi (M il ne-Edwa rds) 

(varying toward S. g. belcheri) 
1 Sclerocrangon boreas (Phipps) 

Nectocrangon lar (Krßyer) 

Lebbeus groenlandicus 
S. spinus 

Lebbeus polaris 
Eualus fabricii 
E. gaimardi and 

E. g. belcheri 

Argis dentata Rathbu n 
The Calanus Expeditions, 1947 to 1950,rin U ngava Bay, took 17 species in 

al!, which comprise, in addition to the species collected previously in this area, 
the following four species: 

Serges/es arcticus Krßyer 
Pasiphaea tarda Krßyer 
Eualus macilentus (Krßyer) 
Sabinea septemcarinata (Sabine) 

In addition, the Calanus Expeditions collec ted larvae of species mentioned in 
the families Pandalidac, Hippolyt idae (most specics), and Crangonidae (except 
Sclerocrangon), as well as larvae of Eupagurus krßyeri and Hyas coarctatus . 

A more recent collection (August 9 to 28, 1954) of decapods from Brunnich's 
murre foo to young on Akpatok Island, Ungava Bay, yielded the following 
species (Tuck and Squires, 1955 (19)): 

7 Pandalus montagui Leach 
14 Lebbeus polaris (Sabine) 

1 L. groenlandicus (Fabricius) 
1 Spirontocaris spinus (Sowerby) 

55 Argis dentata Rathbun 
Areas ad jacent to Ungava Bay have been collected in very extensively to 

the east (Davis Strait, Baffin Bay, and particularly west Greenland) but Jess 
extensively to the west (Hudson Bay). Sorne species collected in Hudson 
Bay and Strait to which Whiteaves (1901 (20)) refers a re: 

Pandalus montagui 
Spirontocaris phippsi 
Sclerocrangon boreas 

Hyas coarctatus was mentioned by Ra thbun (1925 (12)) as collected by 
Preble in 1900. 
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The Neptune Expedition also collected in Hudson Bay the following species 
(Rathbun, 1919 (12)) : 

Lebbeus groenlandicus 
L. fJolaris 
Eualus fabricii 
E. gaimardi 

West Greenland and adjacent areas have been explored very extensively, 
and decapod species were collected by the Alert (British Arctic Expedition, 
1875 to 1876) , Ingolf Expedition (1895 to 1896), the Godthaab Exped ition 
(1928) , Treaarexpeditionen til Christian d. X's Land (1931 to 1934) , 6th and 
7th Thule Expeditions (1933 ), a nd Dana Expedition (1933) a nd were taken 
in ma ny other smaller collections, all of which a re reviewed by H ansen (1908 
(8)), Stephensen (1935 (15)), a nd Heega rd (1941 (9)) . Species collected from 
west Greenland, D avis Strait, a nd Baffin Bay may be separated according to 
whether they were taken in shallow or deep water, as follows : 

Shallow water species 
Pandalus montagui 
Lebbeus microceros 
L . groenlandicus 
L. polaris 
Spirontocaris phip psi 
S. lilljeborgi 
S. spinus 
Eualus fabricii 
E. gaimardi (incl. belcheri) 

Deep water species 

Depths, 
meters 

64 

0- 50 
4-350 
4- 70 

12- 16 
8- 50 
4- 50 

12-100 

Sergestes arcticus (pelagic) 500-1600 
Gennadas elegans ( " ) 500-2800 
Hymenodora glacialis ( " ) 250-2000 
Parapasiphaë sulcatifrons ( " ) 1000-2700 
Pasiphaea tarda ( " ) 800-1200 
Ephyrina benedicti ( " ) 300-3500 
Acanthephyra multispina ( ) 300-3000 
Pandalus propinquus 600-1400 
P.borealis 150- 700 
Bythocaris gracilis 700 
B. leucopis 140- 500 

Sha llow water species 
E. macilentus 
Sabinea septemcarinata 
Argis dentata 
Sclerocrangon boreas 
Eupagurus pubescens 
Hyas araneus 
H. coarctatus 
Chionoecetes opilio 

Deep water species 
B. payeri 
Pontophilus norvegicus 
Sabinea sarsi 
S. hystrix 
Sclerocrangon ferox 
Polycheles nanus 
Munidopsis antoni 
M. curvirostra 
Munida tenuimana 
Lithodes maja 
Neolithodes grimaldi 

Depths, 
meters 
16-100 
10-100 
0-100 
0-150 
0-200 

60-160 
0-150 
160 

450- 820 
500- 800 
150- 200 
750-1100 
450- 880 

1600 
2400 

650- 750 
500-1200 
140- 550 

1000 

It may be seen that a lmost a l! the shallow water species from west Greenland 
were also taken in Ungava Bay (except L. microceros, Eupagurus pubescens 
(Hansen, 1908 (8), believes this to be synonymous with E. krßyeri), Hyas 
araneus , and Chionoecetes opilio). However, the pelagic deep-wa ter species 
Pasiphaea tarda and Sergestes arcticus were taken in shallower wa ters than 
reported heretofore, near the entrance to Ungava Bay by the Calanus 
Expeditions, 1947 to 1950. 

Key to Species 

The following artificia l key to species collected, and a llied species which 
occur in a reas ad jacent to Ungava Bay, has been compiled from several 
sources (chiefly, Sund, 1912 (16) ; Schmitt, 1921 (13) ; Rathbu n, 1929 (12); 
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Holthuis, 1947 (10), 1955 (10)). Th e numbers of epipods on periopods, or 
the presence of exopods on the third maxilliped in some species have been 
included , because separation of species is of ten not otherwise possible in 
damaged specimens from stomach conten ts of fish and seals. 

1.a Body laterally compressed. Pleopods used for swimming . . . .. Suborder NATA r TIA-2 
2a. First three pa irs of periopods chela te; pleura of second segment of a bdomen not over-

lapping those of the first or third segments. Gills dendrobranchiate .. . ........ . . . . 
Tribe PENAEIDEA-3 

3a. Last two pairs of legs as well developed as the first three pa irs .. Family Penaeidae 
3b. Las t one or two pa irs of legs not as la rge as t he first t hree pa irs, rud imenta ry or 

wa nting . ......... . . ... ...... . ... . ..... .. .. . ............ Fa mily Sergestidae 
a. Rostrum very short. One a ntennula r fl agell um very long, t he other very short. 

First joint of ante nnula r ped uncle mu ch longer t han the third .. Ser gestes arcticus 

2b. First two pa irs of periopods chela te; pleura of second segment of a bdomen overla pping 
those of the first and t hird segmen ts. Gills phyllobra nchiate . . . Tribe CARIDEA-4 
4a. Exopods on all periopods. Cutting edge of chela pectinate . . ........... .. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Fa mil y Pasi phaei dae-S 
Sa. Basis of second periopod with 7 to 12 spines ........ . Pasiphaea multidentata 
Sb . Basis of seco nd periopod with one to four spines ........ . .. . Pasiphaea tarda 

4b. No exopods on periopods . . .. ..... . ...................................... 6 
6a. First periopods chelate .. . ....... . ....... .. ......... . ..... .. .. . ...... 7 

7a. Rostrum la tera lly compressed , long, a rmed above with spi nes, moveable 
for the most pa rt, and armed with fixed teeth below. First two pa irs of 
periopods greatly unequa l, carpus of second pa ir an nula ted. Mandible 
with pa lp ........ .. ....... . .. .... .. ... .... .. . Fa mily Pandalidae-8 
Ba. Third abdominal segment somewha t ca rinated dorsall y a nd a rmed 

with a short spine or lobe. Ca rpus of right second periopod with 
a bout 25 a nnula tions .. .... .. ........... ... .... . . Pandalus borealis 

Bb. T hird abdomina l segment without ca ri na or lobe or spine ... . ...... 9 
9a. Carpus of right second periopod with a bout five annulations ... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pandalus propinquus 
9b. Carpus of righ t second periopod with a bout 20 a nnulat ions ..... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pandalus montagui 

7b. Rostrum toothed ; no moveable spines, usually well developed, sometimes 
reduced. Right a nd left per iopods equal, first pa ir stouter a nd usua lly 
shorter tha n the second; carpus of second pa ir of periopods wi th seven 
a nnulations . . ......... . ....... . ............. Fa mily Hippolytidae- 10 
10a . Supraorbital spines present on carapace .. .... ... . ......... ... . 11 

l l a. Carapace with two supraorbital spines a t each side. Third 
maxilliped with a n exopod ........... .. ... . Spirontocaris-12 
12a. Rostrum with equa l teeth above a nd below, a nd extending 

on to cara pace to an terior third .... Spirontocaris phippsi 
12b. Rostrum with uneq ua i teeth ....... . ...... .. .. .. .. . . 13 

13a. Teeth of rostrum continued on cara pace reaching 
a lmost to posterior margin. Rostrum short, ending 
in an a rcua te gap between two spi nous tips . . .. . .. . 

S. spinus 
13b. Teeth dorsally on carapace not nea rly reaching 

posterior ma rgin ; rostrum encling in one long point 
. . ............ . .... . ... . .... . .. . .... S. lilljeborgi 

l l b. Carapace with one su praorbita l spine on each side. Third 
maxi ll ipecl without a n exopod .. ... ............ . . L ebbeus- 14 
14a. Pleura of abdominal segments a rmed laterally with spines. 
Epipod on first three periopods . ........ L ebbeus groenlandicus 
14b. Pleura of abdomen rounded, unarmed ..... . ...... . . .. lS 

1Sa. Rostrum as long as a ntennular peduncle. Epipod on 
firs t two periopocls .............. . ... . ... L. polaris 
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lSb. Rostrum not exceeding first segment of a ntennula r 
peduncle. Epipod on first three periopods . . ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L. microceros 

10b. Carapace with no supraorbita l spines. Third maxilliped with an 
exopod .............................. . ....... . ..... Eualus-16 
16a. Rostrum about as long as rest of carapace ................ 17 

17a. Terminal ha lf of rostrum withou t spines above. Epipod 
on first periopod only .... . ... . ...... . ... . Eualus fabricii 

17b. Termina l ha lf of rostrum with spines above. Epipods on 
first two periopods ........ . .... .. .... . .. . .......... 18 
18a. Tubercle dorsall y on thi rd abdomina l segmen t, mostly 

with a strong hook ... . . . ...... . E. gaimardi belcheri 
18b. No tubercle dorsa lly on the t hird abdomina l segment 

... . ...... .. . . ....... . ......... . .... E. gaimardi 
16b. Rostru m shorter t han rest of carapace .......... E. macilentus 

6b. First periopods subchelate. Rostrum when present genera ll y small , usually 
dorsally fla ttened ............................... Fami ly Crangonidae--19 
19a. Second pair of periopods chelate . ....... . ........................ 20 

20a. Dactyls of fourth and fifth periopods not dilated, not natatorial. 
Carapace with strong sculp ture . . .. . .... . ..... . Sclerocrangon-2 1 
21a. Rostrum short, horizontal above, an axe-sha ped expansion 

forming its keel ...... . ... . ..... .. ... . ... . ..... .. S. boreas 
21b. Rostrum longer with tip ascending, ex pa nsion below a lso 

pointed a nteriorl y, obliquely downwa rd ............. S. ferox 
20b. Dactyls of fourth and fi fth periopods dilated, natatorial. ........ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Argis-22 
22a. Carinae on sixth a bdomina l segment each forming a tooth 

directed posteriorly .. .. ..... . .. . . . ......... . ... . A. dentata 
22b. Carinae on sixth abdominal segment rounded posteriorly, each 

not form ing a tooth ........... . ...... .. ........... . A. lar 
19b. Second pa ir of periopods not chelate, sma ller than the first, rudimentary 

........ . ........................................ .. .. Sabinea-23 
23a. Rostrum obtuse .. .. ..... . . ... . .... . ......... . S. septemcarinata 
23b. Rostrum acute ................ . . ... ................ .. S. sarsi 

l b. Body genera lly depressed. Abdominal appendages reduced, sometimes absent, not used 
for swimm ing .. . ............ . ... . ............ . ..... . ... Suborder REPTANTIA-24 
24a. Ca ra pace not fused with epistome. Abdomen a nomurous, showing some traces of 

function other than that of reproduction; asy mmetrical, biramous limbs on sixth 
segment ......... . .. . .. . ... . ..... . ........ .. ....... . ....... Tribe ANOMURA 
Uropods present, modified for holding in hollow objects; abdomen soft, showing no 
trace of segmenta tion. Hermit crab . ........... . .. .. ... Fa mily Eupaguridae-25 
25a. Left hand with outer ma rgin inflexed, a well -defined ridge in middle with one 

principa l row of spines; la rger face concave ..... . . . .... . .... Eupagurus krßyeri 
25b. Left ha nd with outer ma rgin a rcuate, not strongly ridged, a double row of 

spines on crest at midd le; larger face convex ............. Eupagurus pubescens 

24b. Carapace fused with epistome, a t least at sides. Abdomen brachyurous, small , 
straight, symmetrical, bent under thorax, and withou t biramous limbs on sixth 
segment .... . . . .. .. ..................................... Tribe BRACH YURA 
Fore part of body na rrow, forming a distinct rostrum .. . ...... Family Ma jidae-26. 
26a. Carapace a bout as long as broad . Basal a rticle of a ntenna long a nd na rrow 

...... .. . . ............. . .......... . ................... Chionoecetes opilio 
26b. Carapace much longer tha n b road; rostrum elongate .. . . .. ........ . Hyas-27 

27a. Ca rapace sub t ria ngu la r ; basa l a rticle of antenna triangula r, pointed 
anteriorly, smooth ....... . ..... .. ... .. ........... . ... ... Hyas araneus 

27b. Carapace lyrate; basa l a rticle of anten na almost rhomboïdal, narrowing 
a nteriorly, knobbed ................... .... ....... . Hyas coarctatus- 28 
28a. Carapace to rostrum length, 4.5 to 6.4 : 1 .......... . ... Forma typica 
28b. Carapace to rostrum length, 7.1 to 9.3 : 1 ..... . ..... F orma alutaceus 
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Methods 
Adu lts examined for this paper were taken by dredge (steel mesh in 1947, 

1948, and 1949; and with rope bag in 1950, which was used in an open meshless 
fra me and enclosed in the wire-meshed dredge in most sets), beam-trawl (a 
few sets only), stramin net which touched bottom, fine-meshed nets Nos. 5, 
00, and 6 which tou hed bottom inadvertent ly in plankton towing, No. OO 
towing in current at 40 meters (bottom depth 185 meters), and shrimp net on 
bottom. A considerable number of specimens were taken a lso from stomach 
contents of cod (Gadus cal/arias Linné) , scu lpin (? Myoxocephalus groenlandicus 
Cuvier & Valenciennes), bearded seal (Erignathus barbatus (Erxleben)), ringed 
sea l (Phoca hispida Schreber), harbor seal (Phoca vitulina Linné), and harp 
seal (Phoca groenlandica Erxleben). A few specimens of IIyas sp. were taken 
a lso by hand on the shore. 

Specimens, eggs, etc., were measured as preserved in a bout 73 forma lin. 
Carapace lengths were measured from the posterior margin of the carapace 
to the posterior margin of the orbit (Chace, 1940 (1)), a nd tota l lengths from 
th tip of the rostrum to the tip of the te lson, all with vernier calipers: the 
calipers were adjusted to the length of carapace under low power of a dissecting 
microscope in very small specimens (carapace lengths 3 to 4 mm. ). Only 
animais in good condition were measured; many from stomach contents 
could not be measured. The greater diameter of an egg was measured 
directly at a magnification of 10X, estimated to the nearest tenth of a milli-
meter on a Turtox mi llimeter grid which had each printed line center scored 
with a sharp-pointed scalpel. Nonovigerous and ovigerous females were slit 
open and a few eggs removed from the ovary for measuring ; largest eggs from 
the ovary and pleopocls were used for the egg measurements recorded for 
each specimen. 

Sex was determined from examination for appendix masculina in shrimp or 
prawns and spider crabs, appendages and posit ion of sexual ducts in hennit 
crabs, and petasma in Serges/es sp. Sizes of appendices mascu linae and eggs, 
or presence of eggs on pleopods, were used for a gross determination of 
maturity. 

The number of each tation referred to in the ystematic account is given 
in the station lists of t he Calanus Expeditions, 1947 to 1950 (D unbar a nd 
Grainger, 1952 (4); Grainger, 1954 (7)). Numbers of specimens and of 
each sex a re given fo llowing the station number- the number of specimens in 
parentheses when not the same as t he number sexed. T he definition of 
"arctic", "subarctic", and "boreal" follows that given by Dunbar (1953 (3)). 

Synopsis of the Species 
T e fo llowing species were taken in ngava Bay. \Vorld distribution and 

some variations in taxonomy of t he specimens examinccl is indicated. 

FAMILY SERGESTIDAE 
1. Sergestes arcticus Krßyer, 1885. Sund, Oscar, 1920; p. 8, Fig. 5; Hansen, 

H . J. , 1908, p. 82 
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In a il , 267 specimens were taken. Of these, 88 were taken by shrimp net 
and the rest from stomach contents, as fo llows: cod, 174; harp seal, 4; and 
ringed seal, 1. Seventy-one males and 80 females examined a nd measured 
were a ll adul t and ranged from 9 to 16 mm. in carapace length. D epths 
where cod were taken were 15 to 37 meters, and the shrimp net fished at 
27 to 37 meters. No larvae of Sergestes were taken in plankton net tows. 

Occurrence at stations: 
1947- 44: 1M, 1F; 45: (24) 3M, 17F 
1948- Tunnusaksuk Fjord: (1); 74, 77, and 78: (2) 1F; between Bush and 

Killinek Islands : ( 4) 
1949-105: 13M , 13F 
1950- Resolution Isla nd , S28: (110) 47M , 38F; AS28: (88) 17M, 23F; 

AS28: (10) 3M, 4F 
Bathypelagic in subarctic a nd boreal waters in the Atlantic only. East 

and west Greenland to Nova Scotia and mid-Atlantic; coast of orway, 
65° 20' N., and sou th to the western part of t he Med iterranean; a few were 
taken to the south of Australia by t he Challenger (H eegard, 1941 (9, p. 61, 
map Fig. 27)) . The Calanus Expeditions extend the range of this species 
westward to Hudson Strait (Resolution Island) and to Port Burwell and 
Tunnusaksuk F jord in Ungava Bay, in shallower water than reported 
heretofore. 

FAMILY PASIPHAEIDAE 

2. Pasiphaea tarda Krßyer, 1854. Sund, Oscar, 1912 
The only way of collecting this species by the Calanus Expeditions was from 

stomach contents of Atla ntic cod (Gadus callarias L. ), and 46 specimens in a ll 
were collected. Six ma les and 17 fema les exam ined were ad ul t, ranging in 
carapace lengths from 18 to 44 mm. No la rvae of this species were taken. 
Cod were taken in depths of 15 to 79 meters. 

Occurrence a t stations: 
194 7- 44: (1) 
1949- 105: (36) 3M, 14F 
1950-AS28: 3M, 3F 
A north Atlantic bathypelagic species in the subarctic a nd boreal areas, 

never in t he Arctic; northern E urope to Irela nd; Iceland; southeast and 
west coasts of Green land and Davis Strait (J. G. De Man, 1920 (2)). H eegard 
(1941 (9)) gives as a record of distribu tion t he east coast of North America at 
Massachusetts, but this must be from Smith (1879 (14)) , who considered 
P. multidentata to be synonymous with P. tarda. P. multidentata, however, 
is described as a distinct species by most authors; it has been taken occasion-
a lly off Newfound la nd as has P. tarda a lso, from deep water (H. J. Squires, 
unpublished) . The Calanus Expeditions extend the distribution of P. tarda 
to the northeast coast of America at Resolu tion Island and Port Burwell, and 
in sha llower water than reported heretofore. 
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FAMILY PANDALIDAE 

3. Pandalus montagui Leach , 1814. Rathbun , M. J., 1929, p. 8, Fig . 5 
Eighty-one specimens were taken throughout the a rea : 3 by stramin net 

which touched bottom , 11 by dredge a nd beam-trawl ; a nd 37 from cod, 29 
from ringed seal, a nd 1 from bearded seal stomach contents . In good 
cond ition when examincd were 23 ma les, 10 to 18 mm. , a nd 17 females, 20 to 
25 mm. in carapace length. Depths, 15 to 275 mete rs. T emperatures, 
-1.39 to -1.00° C. Salinities, 31. 87 to 33.53°/ oo . 

Occurrence at sta tions: 
1947- 18 : lM , lF ; 45 : 41\I; 45: (17) 4M , l0F 
1948- Burwell Hr.: (4); 103: 3M , 2F ; 105: (17) 7M, 7F; 107: 2M 
1950- Cape Hopes Advance: (26) lM ; 208: 11\1 ; 224 : (1); 224: (2) 1F 
Subarctic a nd boreal (Stephensen, 1935 (15)); part of t he endemic 

a rchiben tha l fa una of the North Atla ntic (Ekma n, 1953 (5)). White Sea, 
Murma n Sea; from the extreme north of Norway to the E nglish Cha nnel: t he 
whole of the Nor th Sea, Skagerrak, Kattegat , and most western pa rt of t he 
Ba l tic, Rockall ; a round t he coasts of Icela nd ; Ba ffi n Bay; east coas t of 
North America as far south as latitude 41° 25 ' N . Depths 15 to 290 meters. 
(De Man, 1920 (2) .) 

S . h 6 - 17 f hi h hpines on t e rostrum 4 _ 6 , two to seven o w ic1 a re on t 1e carapace 

in t hese speci mens; given for other areas three to four of which a re 
on the carapace (Rathbun , 1929 (12)) . Fou r to six pa irs of spi nes laterally 
on the telson, sometimes not paired. 

FAMILY HIPPOLYTIDAE 
4. Spirontocaris lil!jeborgi (Da nielssen, 1859). Ra thbun, 1929, p. 14, Fig. 13; 

Holthuis, 1947, p. 8 
Only two specimens of this species were taken- in the stomach con tents of 

bearded seals. One ma le was adu lt a t 7 mm. carapace length. 
Occurrence at stations: 
1948- 15 miles ENE. of the G yrfa lcon Isla nds : lM 
1949- 25 miles off Payne Bay: (1) 
Subarctic a nd boreal; Europe, from the Murma n Sea sou th to the Kattegat; 

in Davis Strait and North America from ova Scotia to 37° N . (Heegard, 
1941 (9)); north coast of Alaska (Ra thbun , 1904 (12)). T he collections of 
t he Calanus Expeditions extend t he range of t his species to Ungava Bay. 

Hansen (1908 (8, p. 60)) states tha t this species is boreal and not arctic, 
but refers to Ra thbun's record on the north coast of Alaska a t 19 fathoms 
(Rathbun, 1904 (12, p. 68)). Stephensen (1935 (15, p. 83)) calls this species 
boreal a nd accidentai in low-a rctic waters. Heegard (1941 (9)) a lso ignores 
the Alaska record, cal ling it boreal. Ekman (1953 (5, p. 153)) gives t his 
species as an example of borea l submergence. 
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5. Spirontocaris phippsi (Krßyer, 1841) . Holthuis, 1947, p. 8; Rathbun, 
1929, p. 13, Fig. 12 
S. turgida. H ansen, 1908; Heega rd, 1941; Ekman, 1953 

In a il, 137 specimens were taken: 21 by stramin net which touched bottom; 
24 by dredge; and 18 in cod, 32 in ringed seal, 36 in bearded seal, and 6 in 
harbor seal stomach contents. D epths, where taken by dredge, were 14 to 
110 meters. Temperatures, -1.39 to 2.07° C. Salinities, 29.40 to 33.42°/ 00 • 

Occurrence at stations: 
1947- 13: (11) lM, 6F; 18: (10) 3M, 6F; 33: 2M, 2F; 45: 3F; 45: (6) 

l M, 4F; 48: lF 
1948- Koksoak River mouth: (34) lM , 32F; 15 miles ENE. Gyrfalcon 

Islands: (2 ) lF ; 58: 2F; 59: 4F; off Whale River: (28) llF 
1949-105: (9) 1 M, 7F; Button I slands: (6) lF ; 126 : 2F 
1950- Cape Hopes Advance: (1) ; 202: (3) 2F; 208: lM; 210: 5F; 222: 

3F; 224: 2F 

C ircumpolar, in suba rctic waters; southward to northern orway; Cape 
Cod (east coast of North America) and Plover Bay (Siberian east coast). 
Depths 11 to 225 meters. (Holthuis, 1947 (10).) 

S . 4 18 . f h' h h ( p1nes on rostrum 3 8
, zero to six o w 1c are on t e carapace some-

what Jess in males than females) in these speci mens; four to five of 

which a re on the carapace, has been given for other areas (Rathbun , 1929 
(12)). Two to seven pairs of spines latera ll y on the telson, often not paired 
completely. 

6. Spirontocaris spinus (Sowerby, 1805) . Holthuis, 1947, p. 8 
S. spina. Rathbun, 1929, p. 14, Fig. 14 
ln all, 185 specimens were taken: 77 by dredge and bea m-trawl; 34 by 

stramin net which touched bottom; and, in stomach contents , 47 in cod and 
21 in bearded seal, 3 in ringed seal, and 3 in ha rbor seals. Depths, where 
taken by dredge, were 9 to 275 meters. Temperatures, -1.39 to 3.10° C . 
Salinities, 29.40 to 33.42°/ 00. 

Occurrence at tations : 
1947- 3: lF; 11: l F ; 13: 3 M, SF; 18 : (8) 2M, 4F; 33: 4M, 3F; 44: 

(2); 45 : (9) 4M , 4F; 48 : lM, lF 
1948 ff Koksoak River: (1) ; 15 miles E E. Gyrfalcon Islands: (3) 2F; 

59: 2F 
1949- 103: 3M, 16F ; 106: lF; 107: 2M, 2F; Port Burwell: (1); 105: 

(1) ; 105: (22) 4 M, 9F; Button Islands: (3 ) ; off Payne Bay: (1); 
126: (1); 128 : llM, 7F 

1950- Cape Hopes Adva nce: (5); 201C: lF; 202: (12) 2M; 203: 2F; 
208: 2M, 5F ; 210: 2M, 3F; 222: 9M, 15F ; 224: 2F; 226: !M. 
lF; 224 : (10) 2M, 5F 
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Ci rcumpolar, subarct ic, and boreal ; southward to the northern Ior th Sea; 
Icela nd; Green land; Nor th America, Iassachusetts Bay to t he Behring Sea, 
Alaska Peninsu la; S iberian east coast. Depths 16 to 400 meters (Heegard , 
1941 (9); H olthuis, 1947 (10)). This species is a lso denoted as a consti t uent 
of t he archibenthal fa una (Ekman, 1953 (5)) . 

Major spines on rostrum 4 to 21 of which a re on t he carapace in 

h . . f 1 9 - 33 . h f 18 19 tlese pec1mens; g1ven orot1erareas w1t1 an average o to 
-

above (Rathbun, 1929 (12)). T he spines counted above on t he rostrum and 
carapace are major ones only; there are very man y secondary, serrulate 
spines in addition. Four to 10 spines laterall y on the te lson, often not 
a lways paired. 

7. Lebbeus groenlandicus (J. C. Fabric ius, 1775). H olthu is, 1947, p. 9 
Spirontocaris groenlandica. Rathb un, 1929, p. 11 , Fig. 8 
I n a l!, 413 specimens were taken : 159 by dredge and beam-trawl ; 7 by 

stram in net which touched bot tom; 2 by sh rim p net on the bottom ; a nd 
40 in cocl, 176 in bea rcl ed seal, 14 in ringecl seal, a nd 14 in ha rbor seal stomach 
contents. Depths, where clredged, etc., 18 to 275 meters. Temperatures, 
-1.39 to 2.16° C. Salin ities, 28.99 to 33.53°/ 0,. 

Occurrence at stations: 
1947- 3: 2M, 2F; 11 : (7) 2M, 3F; 13: l M, l F; 18: (1) ; 20 and 21: 3F; 

28 : 6 1I , 8F; 30: 20M, 13F; 33: 21\1, 6F; 45: (11) l M, 7F; 48: 
3 1, l F 

1948-30 miles toward Burwell from George River: (2); K oksoak R iver 
mou th: (12) 3F; 53: 1M; 15 mi les ENE. Gyrfa lcon Islands: (39) 
8 1, 4F; 58: 6 1, lF; 59: 41\ I , 5F; off whale River: (45) 4F 

1949- 103: 10M, 16F; 106: 3F; 105: (14) 3M, 7F; Button Islands: (15) 
6F; off Payne Bay: (5); 126: 3M, 3F; 103: 11\ I, 3F 

1950- Cape Hopes Advance: (3); 202: (69) 2M, lO F; 205: (2); 206: 
21\I; 208: 11\1, 2F; 210: 3i\I , 8F; 212: (4); 216: l F; 222: 5 I , 
3F ; 224: (13) 3M, 3F; 226: 4M, 6F; 236: (9) lF; AS28: (3) l M, l F 

Arctic, subarctic, a nd boreal ; Pac ifie (Heegarcl, 1941 (9)). East and west 
Green land, southwa rd Lo l\Tas achusetts Bay; a rctic Canada; Behring Sea to 
Puget Sound; Sea of Okhotsk. Depth 2 to 210 meters (H olthuis, 1947 (10)). 

. 1 - 4 
pmes on rostrum plus fo ur spines invariably on the carapace in 

these specimens; plus four spi nes invariably on the carapace, has been 

given for other areas (Rathbun, 1929 (12)). Six to seven spines laterally on 
the telson (Rathbun, 1929 (12)), 4 to 10 laterally on telson in the specimens 
examined. 
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8. Lebbeus polaris (Sabine , 1821 ). Holthuis, 1947, p. 9 
Spirontocaris polaris. Rathbun, 1929, p. 12 , Fig. 9 

473 

As in west Green land (Stephensen, 1935 (15 )) this was the most abundant 
species taken in Ungava Bay by the Calanus Expeditions. 

In al!, 473 specimens were taken: 211 by dredge and beam-trawl; 23 by 
stramin net which touched bottom; 2 by pl ankton net No. OO at 40 meters 
(not on bottom); 123 by plankton net No. 5 which touched bottom; 19 by 
shrimp net; and 69 in cod, 13 in ringed seal, 8 in bearded seal, and 5 in harbor 
seal stomachs. Depths , where taken by dredge, etc., 5 to 275 meters. 
T emperatures observed, -1.39 to 3.40° C. Salinities, 29.40 to 33.53°/00 • 

Occurrence at stations: 
1947-3: 4F; 7: 3M, 4F; 11: 3M; 18: (5) 4F; 20 and 21: 2M, 2F; 28: 

2F ; 33: 1M; 45: (37) 12M, 22F 
1948- 30 miles toward Port Burwell from George River : (1); Koksoak 

River mouth: (7); 15 miles ENE. Gyrfalcon Islands: (3); 58: 5F; 
59: 14M, 29F; off \Vha le River : (1) 

1949- 103: 25M, 36F; 106: lM, lF; 107: lM , lF ; Port Burwell: (6) 
lM; 105: (20) 11M, 8F; Button Islands: (5); 123: (123) 3Juv, 
8M, 11F; 124: 10Juv, 1M, 1F ; 126: lF; 128: (2); 103: 3M, 2F 

1950- Cape HopesAdvance: (3); 206: 1F ; 208: (15) 4M,10F; 210: 6M, 
11F; 216: 3F; 222: (29) llM , 17F; 224: (18) 2M, 8F; 226: 2M, 
1F ; Resolution Island: 4i\I, 17F 

Arctic, subarctic, and boreal; circumpolar. Southward to the Skaggerak 
and Hebrides, and to Cape Cod in North America; Behring and Okhotsk 
Seas and the Aleu tian Islands. D epths 0 to 930 meters (Holthuis, 1947 (10)). 

Spines on rostrum zero to five of which are on the carapace, with 

2 to 10 pairs of spines on the telson, laterall y, in these specimens; with 

seven to nine pairs of spines on the telson, bas been given for other a reas 
(Rathbun , 1929 (12)) . In males on ly, t he rostrum and carapace are 
occasionally entirely free of spines and the blade of the rostrum is reduced and 
thickened dorsally. This appears to be a condition present in mature animais 
only. lt bas been referred to as a variation with a reduced rostrum (Ra thbun , 
1929 (12)) . 

9. Eualus fabricii (Krßyer, 1841). Holthuis, 1947, p. 10 
Spironlocaris fabricii. Rathbun , 1929, p. 15, Fig. 15 

In all, 416 specimens were taken: 173 by dredge and beam-trawl; 44 in 
stramin net which touched bottom; 39 by No. OO plankton net which touched 
bottom; 6 by shrimp net; and 70 in cod, 27 in bearded seal, 37 in ringed seal, 
and 20 in harbor seal stomachs. Depths, where taken by dredge, etc., 10 to 
275 meters. Temperatures, -1.39 to 3.40° C. Salinities, 28.49 to 33.53°/oo. 
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Occurrence at stations: 
1947- 7 : 3M, 13F ; 11: 4M, 9F; 13: 1F; 18: 27M, 9F; 20 and 21: 2M , 

10F; 27: 1M , 2F ; 28: 1M , 3F ; 33 : 7M, 11 F; 44: 1F ; 45 : 6M , 
1SF ; 45 : (28) 6M, 18F 

1948- Koksoak River mou t h : (37 ); 53: IF; 15 miles ENE. Gyrfa lcon 
Ila nds: (7) 2M ; 58 : SM, 1F ; 59: 1SF; off Whale River: (1) 

1949- 102: (1); Port Burwell Hr. : 1F; 103: 1Juv., 2M; 107: 13F; 
Mission Cove: (1 ) ; Port Burwell : (11 ) 3F; 105: 1M; Button 
Islands: (20) 6M ; 123 : (14) SJuv, 4F; off Payne Bay : (4) 3F; 
124: 1M , 3F; 126: 10F; 128: 17M, 8F ; 103: 3F 

1950-203: 5M, 2F ; 206: 2F; 208: (10) 4M, SF; 210: 1M, 11F; 222: 1F; 
224: l M, 2F; 226 : SF ; 224 : (2) 1F ; 236: (1) ; Resolution Island: 
3M , 4F 

Arctic, subarctic, a nd borea l. A Pac ifie species extending to west Green land 
(Stephensen, 1935 (15)) ; from the Siberian east coast a nd J a panese Sea 
through arctic Alaska a nd a rctic Canada to west Greenland a nd southward to 
Massachusetts Bay on the east coas t of the United States. D epths 4 to 200 
meters (H olthuis, 1947 (10)). 

Spines on rostrum a nd carapace of which zero to one are on the 

rostrum (mostly none) , a nd two to six pa irs of spines latera lly on the telson 
. . . d 2 - 6 1 f . f . 1n spec1mens examine ; zero to two on t 1e rostrum, our pairs o spmes 

laterally on th e telson has been given for other a reas (Rathbun , 1929 (12)). 

10. Eualus gaimardi (H. Mi lne-Edwa rds, 1837) . H olthuis, 1947, p. 10 
Spirontocaris gaimardi. Ra thbun , 1929, p. 16, Fig. 16 

ln a il , 102 specimens were taken: 34 in dredge a nd beam-trawl ; 1 in st ramin 
net which touched bottom ; 4 in To. 6 pla nkton net which touched bot tom ; 
3 in No. 0 pla nkton net which touched bottom ; 1 in shrimp net; and 33 in 
cod , 3 in beard ed sea l, a nd 23 in ringed sea l stomach contents. Depths, 15 to 
275 meters. T emperatures, -1 .39 to 3.10° C. Sa li nities, 28.49 to 33.53°/00• 

Occurrence at sta tions: 
1947- 11 : 1F; 18: lF ; 20 a nd 21: 1F ; 33 : 4Juv, 3F ; 45: 3M, 9F; 45: 

(20) 7M, llF 
1948- 15 miles ENE. Gyrfalcon Islands : (1); 59 : 2F 
1949- Port Burwell Hr. : (2) ; 103: 2F; Port Burwell : (20) 2F; 105: (10) 

21\1, 7F 
1950- Cape Hopes Advance: (2); 201C: lM ; 202: (1) ; 224 : 1M , 1F; 

234 : (3) lM, 1F; Resolu tion Isla nd: (2) lF 

Arctic, suba rctic, and boreal; a boreo-a rctic or pan -a rctic species, circu m-
pola r (Heegard , 1941 (9)). Southwa rd to the North Sea, Ya rmouth, a nd 
Kiel; east cnast of North America to Cape Cod; west coas t of North America 
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to Sitka; shrimp taken in greatest numbers at Point Barrow, Alaska 
(MacGinitie , 1955 (11)) ; Siberia. Depths, 10 to 900 meters (Holthuis , 
1947 (10)). 

. 6 - 11 h d . . Spines on rostrum -
2
--_, two to t ree on carapace, an two to six pairs 

-

of spines la terally on t he telson in these specimens; three to five on 

carapace has been given for other a reas (Rathbun , 1929 (12) ). These 
specimens were entirely without a lobe or hook on the third a bdominal 
segment, dorsally, simila r in ma les a nd females. This is thought by some to 
be characteristic of more southerly areas (Holthuis, 1947 (10)). However, 
there was a blunt lobe or t ubercle on a few others which might be considered 
to be intermediate between the typica l species a nd its form, E. gaimardi 
belcheri; these were included in the following group assigned to E. gaimardi 
belcheri, which had a strong hook on the lobe. In view of the occurrence 
together of the typical species a nd its form, the extremes may not be said to 
follow a geographical incidence or cline in these areas. Also, as far southerly 
as St. Mary's Bay, Newfound land , a considerable number have been taken 
with a well-developed hook and lobe in all males a nd females (H . J. Squires, 
unpublished ). 

11. Eualus gaimardi belcheri (Bell , 1855). Holthuis, 1947, p. 10 
Spirontocaris gaimardi belcheri. Rathbun, 1929, p. 16. Fig. 17 

ln all, 46 specimens were taken: 23 in dredge and beam-trawl; 6 in stramin 
net which touched bottom; and 7 in cod, 6 in bearded seal, 3 in ringed seal, 
and 1 in harbor seal stomach contents. Depths, where dredged, etc., 15 to 275 
meters. Temperatures, -0.46° C. Salinities, 33.53°/ 00 . 

Occurrence at stations: 
1947--33: lF; 45 : 7M, 4F 
1948- 15 miles ENE. Gyrfalcon Islands: (1 ) ; Keglo Bay: (1) 
1949- 102: 2F; 103: 6M, 15F; 105: lF; 103: 4M, 2F 
1950- Cape Hopes Advance: (7); 227: (1). 

Arctic, subarctic, and boreal; boreo-panarctic; circumpolar (Heegard, 
1941 (9)). Southward to the North Sea, and on the east coast of North 
America to Cape Cod, a lso on the west coast at Sitka; Point Barrow, Alaska 
(MacGinitie, 1955 (11 )); Siberia. The distribution of this form follows 
closely that of the typical E. gaimardi (Heegard , 1941 (9)). 

5 - 8 
Spines on the rostrum three to four on carapace, and four to six 

pairs of spines laterally on the telson-not always paired- in these specimens; 
8 - 12 

two to four on the carapace, has been given for other areas (Rathbun , 
1929 (12)). All these specimens had a lobe or tubercle mostly produced as 
a hook on the third abdominal segment in males and females. 



476 CANADIAN JOURNAL OF ZOOLOGY. VOL. 35, 1957 

12. Eualus macilentus (Krßyer, 1841 ). Hol thuis, 1947 , p. 11 
Spirontocaris macilenta. Ra thbun , 1929, p. 16, F ig. 18 

Only four specimens were ta ken : one by dredge a nd three in stomach 
contents of ri nged seal. Depths of dredging, 55 to 73 meters. 

Occurrence a t sta tions: 
1949- Port Burwell H r.: lF ; 107: 1 F; Port Burwell: (1) 
1950- Cape Hopes Ad vance : (1) 
Arctic a nd suba rctic. A Pac ifie 

1935 (15)) , south to Nova Scotia. 
Strait to the Siberian Polar Sea. 
1947 (10)). 

species to west Gree nla nd (Stephensen, 
laska, Okhotsk Sea, Behring Sea a nd 

Depths 150 to 540 meters (Holthuis, 

S . 14 - 16 1 1 d 1 . f pmes on rostrum 2 _ 3, one to t 1ree on t 1e carapace a n t 1rec pa irs o 

spines la tera lly on the telson in two fema les examined; zero to three 
spines on carapace and with three pa irs of spines laterally on the telson, has 
been given for other a reas (Rathbun , 1929 (12)). 

FAMILY C RA GONIDAE 

13. A rgis dentata Ra thbu n, 1902. Ra thbun, 1929, p. 21, Fig. 27 
N ectocrangon lar Owen, 1839 (in part) . Stephensen, 1935, p. 13 
Not N. lar (Owen) , Ra thbun , 1904, p. 137, Fig. 74 

Specimens taken number 340; 67 by dredge a nd beam-trawl ; a nd 7 in cod, 
253 in bea rded seal, 6 in ringed seal, a nd 7 in ha rbor seal stomach contents. 
Depths, where ta ken by d redge and beam-trawl , were 18 to 130 meters. 
T emperatures, where taken, were -1.22 to 2.07° C. Salinities, 29.40 to 
33.42° /00. 

Occurrence a t stati ons: 
1947- 11 : lM, 2F ; 20 a nd 21: 3M , lF ; 33: lM , l F; 45: 3F ; 45 : (6) SF 
1948-30 miles towa rd Burwell from George River : (21 ) ; Koksoa k River 

mou th : (50) 4F ; 15 miles ENE . G yrfa lcon Isla nds : (63 ) 7M , lOF; 
off Leaf Bay: (3 ) ; 74 , 77, a nd 78: lM ; off Wha le River : (9) lF 

1949-102: 2M , 22F ; 107: 1M , 2F ; 105: (3) 2F ; Button Islands: (7) ; 
off Payne Bay: (1) ; 126 : 11\I , SF 

1950- Cape H opes Adva nce: (32) SM , lF ; 201C: 1M ; 202: (44) 4M, 8F; 
203: SJuv, 4M, 11F ; 212 : (2); 222 : 1M ; 236 : (31 ) 4M, 4F 

Arctic, suba rctic , a nd boreal ; a Pacific species (H eegard , 1941 (9)) . Behring 
Sea southward to sou thea t coat of Ka mchatka a nd Plover Bay, Siberia, a nd 
Aleu ti a n Islands a nd the Alaska Penin su la to Sitka; (Canadian Arc tic) a nd 
the Atla ntic coast of North America from Green la nd to N ova Scotia (De Ma n, 
1920 (2)) . D epths 11 to 176 meters (Rathbun , 1904 (12)). 

The rostrum is reduced a nd there is a lways a line of three spin es dorsa lly 
on the carapace. Dr. M. J. Ra thbun 's na med specimens of Argis dentata 
and A . lar , including type specimens of A . dentata, a t the Uni ted States 
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a tional Museum show that these two species a re quite distinct. The dorsal 
carinae of the sixth a bd ominal segment of specimens of A. lar a re rounded 
poster iorly, but in A. dentata these carinae a re pointed posteriorl y to form a 
tooth in many and in some a re merely poin ted but not rounded. The latter 
condition was present in all specimens collected by the Calanus Expeditions 
in Ungava Bay, 1947 to 1950 (T able I ). It is not known whether the 
European a uthors (Ha nsen, 1908 (8) ; Stephensen , 1935 (15) ; Heegard, 
1941 (9)), who consider A. dentata a nd A. lar to be synonymous, examined 
specimens of A. lar from the Pacifie. Dr. Rathbun cxamined specimens from 
Green la nd colle ted by the Prin eton Expedi tion a nd called them A. dentata 
(Rathbun , 1904 (12 , p. 139)). I t is presumed, ther fore, t hat A. lar is con-
fined in its distribution to the Pac ifie, a nd has not been taken fa rther east 
than Point Barrow, Alaska (MacG initie, 1955 (11)) . 

TABLE I 
CONDITION OF POSTERIOR END OF DORSAL CARINAE ON THE SIXTH ABDOMINAL SEGME T I N 

SPECIME s OF Argis dentata COLLECTED IN UNGAVA BAY BY 
THE Calanus EXPEDITIONS, 1947 TO 1950 

Males Females 

Sha rp-pointed, Medium-pointed , 
forming a tooth not forming a tooth 

14 5 

Sharp-pointed, 
forming a tooth 

22 

Medium-pointed, 
not fo rming a tooth 

27 

14. Sclerocrangon boreas (Phipps, 1774). Rathbun, 1929, p. 20, Fig. 25 
Specimens ta ken number 227; 9 by dredge, and 1 in cod, 174 in bearded 

seal, 39 in ringed seal, and 4 in harbor seal stomach contents. Depths, where 
taken by dredge, 18 to 91 meters. Temperatures, 1.90 to 2.07° C. Salinities, 
29.40 to 31.87°/oo. 

Occurrence a t station s: 
1947- 30 : l M; 33: 21\1 , lF; Bu tton Islands: (1) 
1948- Koksoa k River mou th: (45 ) SM , 9F; 15 miles E E. Gyrfalcon 

Isla nds: (3) lF ; off Whale River: (38) 3F 
1949- 105 : l F; Bu tton Isla nd s : (4) 2F ; off Payne Bay: l F; 126 : l F 
1950- Cape Hopes Advance: (8) lF ; 202: (32) 8M, SF ; 203: lM , 2F; 

205: (1); 222: l F; 236: (83) 20F 
Arc tic, suba rctic, a nd borea l. Widely distributed in th e a rctic but not 

known to be circumpola r; it is found a lso in boreal areas (H eegard, 1941 (9)). 
Arctic Siberia near Behri ng Stra it and a rctic Alaska (most abundant species 
of la rge shrimp ta ken a t Point Barrow (MacGinitie , 1955 (11 )); southward 
via Behring Sea to Ki lesnov, a nd the Straits of Georgia, British Columbia; in 
the Atlantic from Cape Cod northward to the Canadian Arctic from Baffin 
Land to Melvi lle Island; west a nd east Greenland, Icela ncl , the Norwegian 
coast north of the Arctic Circle, Spitzbergen, Bear Island , a nd Navaja Zelmya. 
Depths 0 to 400 meters (Heegard, 1941 (9)) . 
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A. B. 

FIG. 1. Diagram of female Sclerocrangon boreas, 26 mm. carapace length, typical of 
Ungava Bay specimens (A); and of female, 25 mm. carapace length, Change Islands, 

ewfoundland (B). 

Ali specimens had constant characters which differed fair ly considerably 
from those given for the species by Rathbun (1929 (12)), and from specimens 
like the typical ones describcd by Rathbun, taken in shallow water in 

Tewfoundland (H. J. Squires, unpublished ) . However, Albatross specimens 
taken off Newfoundland correspond with the Ungava Bay specimens and 
intergradations exist in the species material in the United States National 
Museum which would suggest that these forms are not separate species 
(Fenner A. Chace, Jr., persona! communication). A table of comparison 
(Table II) and a figure (Fig. 1) show the main differences. 

15. Sabinea septemcarinata (Sabine, 1824). Rathbun, 1929, p. 22, Fig. 28 
Only 12 specimens were taken: 4 by clredge and beam-trawl; and 7 in cod 

and 1 in bcardecl seal stomach contents. Depths, where dreclged and trawled, 



SQUIRES: CALANUS EXPEDITIONS 479 

TABLE II 

COMPARATIVE CHARACTERS IN A TYPICAL SPECIMEN OF Sclerocrangon boreas FROM UNGAVA BAY, 
COLLECTED BY THE Calanus EXPEDITIONS, 1947 TO 1950, AND A SPECIMEN 

FROM CHANGE I SLANDS, NEWFOUNDLAND, COLLECTED IN 1948, 
TYPICAL OF THOSE DESCRIBED BY RATHBUN ( 12), 1929 

Female, 26 mm. carapace length, typical 
of Ungava Bay specimens 

Ca rapacial spines, 3, center one double, 
high 

Branchiostega l spines wide-spreading to 
outside outline of carapace width ; long, 
exceeding rostrum and outer spine on 
peduncle of an ten na 

Pterygostomian spine reaching further 
anteriorly than antennal spine 

Hepat ic spines not included in outline of 
carapace width 

Tubercle dorsally on l st abdominal segment 
projecting anteriorly higher than carapace 
edge 

Pleuron of 2nd abdomina l segment has a 
tooth directed posteriorly 

Variable number of teeth on pleura of 
abdominal segments in some specimens 

Female, 25 mm. carapace length, from 
Change Islands, N fld . 

Ca rapacial spines, 3, center one single, 
low 

Branchios tegal spines not wide-spreading, 
included in outline of carapace width; 
hardly exceeding rostrum and about 
equal anteriorly to outer spine on 
peduncle of antenna 

Pterygostomian spine about even with 
antennal spine 

Hepa tic spines included in outline of 
carapace width 

Tubercle dorsally on lst abdominal 
segment not produced higher than 
carapace edge 

No tooth on pleuron of 2nd abdominal 
segment 

One tooth on each pleuron of abdominal 
segments 

18 to 130 meters. Temperatures, -1.22 to 3.10° C. Salinities, 28. 78 to 
33.42°/oo. 

Occurrence at stations: 
1947- 33: lF; 45: (3) lM , lF 
1949- 102 : lF; 105: (4) lF 
1950-201C: lF; 202: lF; 222: 1F 

Arctic and subarctic ; an arctic circumpolar species (Stephensen, 1935 (15)). 
Siberian Polar Sea to the Kara Sea, Spitzbergen a nd Barents Sea, White Sea, 
Murman Sea, west coast to orway to the Lofotens and farther sou th; 
lceland; east and west Green land as far north as Discovery Bay and Grinnell 
Land; north of Canada (115 to 141° W. long.); sou th to Massachusetts Bay, 
east coast of orth America. Tot known from the Pacifie. Depths, 0 to 
245 meters (De Man, 1920 (2); Stephensen, 1935 (15) ) . Taken off Point 
Barrow, Alaska (MacGi ni tie, 1955 (11)). The collections of the Calanus 
Expeditions establish its occurrence in Ungava Bay for the first time. 

FAMILY EUPAGURIDAE 

16. Eupagurus krßyeri Stimpson, 1857. Smith, 1879, p. 48; H ansen, 1908, 
p. 28 
Pagurus krßyeri. Rathbu n, 1929, p. 27, Fig. 36 

Seventy specimens were taken: 60 by dredge and beam-trawl; 1 in stramin 
net which touched bottom; and 9 in stomach contents of cod. Depths, 15 to 
275 meters. Temperatures, -1.18 to 3.10° C. Salinities, 29.76 to 33.53°/oo. 
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Occurrence at stations: 
1947- 11: 1M, 2F ; 28: 2F ; 33: (17) 8M, 8F; 45: 1 1, 2F; 45: (2) lF 
1948- 59: 2M; 74,77 , a nd78: 11 
1949- 103: 2M, lF ; 106: lJuv, 1 M, 4F; 107: 3F; 105: (6); 126 : (2) 

11\II ; 103: 1F 
1950-201C: 71\II, 7F ; 203: 11\II; 226: 21\II, lF ; 231: lF 
Arctic, subarctic, and borea l. n Atla ntic species, low-arctic, boreal, more 

arctic than E . pubescens (Smith, 1879 (14)) . Greenland to Stellwagen's 
Bank, east coast of North America, in deeper wa ter to the south; northern 
Ca nada; northern Europe. Depths , 5 to 550 meters (Smith, 1879 (14) ; 
Rathbun , 1929 (12)) . 

All the specimens examined were inva ria bly similar to the type . Hansen 
(1908 (8)) believed this species to be synonymous with E. pubescens because 
he stated that he had found intergrading specimens. Both species occur 
without in tergradations as far as observed in the Newfoundland area (H. J . 
Squires, unpublished ). 

FAMILY MAJIDAE 

17. Hyas coarctatus Leach , 1815. Ra thbun, 1929, p. 37, Fig. 51 
Seventy-eight specimens were ta ken : 37 by dredge a nd beam-trawl; and 

10 in cod, 1 in ringed seal, 20 in bearded seal, 4 in harbor seal, and 3 in seul pin 
stomachs; and 3 by hand on the shore. Depths, 0 to 130 meters. Tempera-
tures, -1.39 to -1 .22° C. Salinity, 33.42°/00. 

Occurrence at stations: 
1947- 20 a nd 21 : (1) ; 28: lM; 45: 11\II , lF ; 45: 3F 
1948- Leaf Bay: lM ; 74, 77, and 78: 11\II ; 70: 11\II ; Port Burwell: 3F 
1949-102: lM; 107: lF ; 105: 2M, lF; Button Isla nds: (4); off Payne 

. Bay: (4); 126: 7M, llF 
1950- Cape Hopes Advance: (2); 202: (7); 204: (1); 206: lM; 208: 

2M, lF; 210: 2i\I , 2F ; 212 : (3) ; 215: (1); 216: (2) lF; 224: lF; 
226 : 2F ; 224 : (2) 1F 

Arctic, subarctic, and boreal. The typical form is boreo-lower a rctic 
(Heegard, 1941 (9) ) . Atla nt ic: west Greenland , Hudson Bay, east coast of 
North A erica to North Carolina; Icela nd up to 66İÁ N. lat. ; northern 
Europe to 79İÁ N. lat., sou th ward to t he English Cha nnel. Arc tic : Mackenzie 
River, Alaska, Siberian coast to Bennett Isla nd. Pacific: Behring Sea to west 
coast of Alaska and to Korea . Depths, 3 to 900 fathoms (Heegard, 1941 (9)). 
H. coarctatus alutaceus has been recorded in the Pacifie, Arctic, a nd West 
Atlantic (Rathbun , 1929 (12)) , but this form was not present in the Calanus 
Expeditions collections. 

The ratio of carapace length to rostrum Iength has been usecl to separate the 
typical H . coarctatus from the form H. coarctatus alutaceus. In H. coarctatus 
alutaceus the carapace length is 7.1 to 9.3 times as long as the rostrum Iength, 
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TABLE III 
RATIO OF CARAPACE LE GTH TO ROSTRUM LENGTH IN Hyas coarctatus COLLECTED 

IN UNGAVA BAY BY THE Calanus EXPEDITIONS, 1947 TO 1950 

Av. carapace length, mm. 

7 
12 
17 
22 
27 
32 
37 
42 
47 
52 
57 
62 
67 
72 
77 
82 
87 

Carapace X rostrum 

2.3 
4.0 
3.4 
4.4 
4.5 
4.6 
5 .3 
5. 3 
6.0 
6.5 

6.2 

7.3 

No. specimens examined 

2 
1 
2 
1 
8 
4 
6 
7 
3 
1 
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while this ratio is 4.5 to 6.4 times in the typ ical H. coarctatus, cara pace lengths 
30 to 52 mm. (Rathbun, 1929 (12)) . The latter ratios are simila r to those 
found for specimens collected in the ngava Bay a rea (T a ble III ). 

Lengths and Maturities of Species 
L engths 

Each specimen was measured when possible in order to give sizes of the 
an imais which wou ld a llow compa risons with those of specimens from other 
areas (a basis of comparison is t he length of each species when first mature; 
Chace, 1940 (1)). A regiona l compa rison is not attempted in this pa per. 
Since whole lengths, however, a re given by ma ny authors, while carapace 
lengths a re used in this paper, regression equa tions are given for conversion of 
carapace lengths to whole lengths. The e equations were calculated from 
sight curves drawn to points plotted from average whole lengths at each 
carapace length (Figs. 2 to 4). The curves in Figs. 2 to 4 were weighted 
according to the number of measurements supporting each average ; measure-
ments of ma les and fem ales were combined for these curves. 

It is striking that in the shrimp species collected, a l! , with the possible 
exception of Pasiphaea tarda, had females which exceeded the males in length 
(Figs. 2 to 4) . This was particularly evident in species taken in large quantity 
such as Lebbeus polaris, Eualus fabricii (Fig. 3), and Lebbeus groenlandicus 
(Fig. 2). It was Jess evident in Eualus gaimardi belcheri (Fig. 4). In hermit 
crabs (Eupagurus krßyeri) and spider crabs (H yas coarctatus) the males 
generally exceeded the females in length (Fig. 4) , a lthough average lengths 
were not greatly different . The a rray of lengths in female shrimp, a lso, shows 
considerably greater scatter t ha n in ma les and possibly a greater growth rate 
in fema les. The generally sma ller size of males compared with females in 
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CARAPACE LENGTHS (Millimetres) 
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FIG. 2. Cara pace length frequencies and regression curves for conversion of carapace 
lengths to whole lengths in Pandalus montagui, L ebbeus groenlandicus, Sclerocrangon boreas, 
Argis dentata, Sergestes arcticus, and Pasiphaea tarda. Calanus Expeditions in Ungava 
Bay, 1947 to 1950. 
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MALES y = whole length 
S. phippsi FEMALES x = carapace length 

y= + 5 

spinus y= 

y= + 
L. polaris 

4 

z 

E. 

y= 

y= 
E. gaimardi 

2 4 6 8 2 4 6 8 
CARAPACE LENGTHS (Millimetres) 

FIG. 3. Carapace length frequencies and regression curves for conversion of cara pace 
lengths to whole lengths in Spirontocaris phippsi, Spirontocaris spinus, Lebbeus polaris, 
Eualusfabricii, and Eualus gaimardi. Calanus Expeditions in Ungava Bay, 1947 to 1950. 
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CARAPACE LENGTH (Millimetres) 
2 4 6 8 4 6 8 16 
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FrG. 4. Carapace length frequencies and regression cu rves for conversion of carapace 
lengths to whole lengths in Eualus gaimardi belcheri and Sabinea septemcarinata ; and 
carapace length frequencies of Hyas coarctatus a nd Eupagurus krßyeri. Calanus Expedi-
tions in Ungava Bay, 1947 to 1950. 

shrimp seems to show a similarity with other ma rine animais of which some 
fishes a re notable example . This follows from the fact that the males mature 
at a sornewhat smaller size (Table IV), and possib ly ear lier age t han fema les, 
and growth is slo\\'cr as a con equence thereafter (Tcmpleman and Squ ires , 
1956 (17)) . 

The shrimp, Pandalus mon/agui, presents a specia l case where the ani mais 
are protandrous (Thorson, 1946 (18, p . 325)) . No males taken exceeded 18 
mm. in carapace length , and ferna les taken were not Jess t ha n 20 mm. in 
carapace length, and reached an extreme length of 25 mm. (Fig. 2). 

The largest specimens of shrirnp taken belonged to the species Pasiphaea 
tarda, with carapace lengths of 27 to 42 mm. The smallest and, incidentally, 
most numerous specimens \\'cre in the family Hippolytidae, of which 
Spirontocaris phippsi (3 to 10 mm. carapace length) and S. spinus (3 to 15 



TABLE IV 

CARAPACE LENGTHS AND AVERAGE EGG DIAMETER (MM.) IN OVARY OF SHRIMP COLLECTED BY THE Calanus EXPEDITIONS IN NGAVA BAY, 1947 TO 1950, 
AND INDICATION OF F !RST MAT RITY (EGG DIAMETER I N ITALICS IND ICATES LENGTH AT \VHICH FEMALES OF EACH SPECIES \VERE OBSERVED 

TO DE FIRST MATURE. AN ASTERISK INDICATES THE LENGTH AT WHICH MALES OF EACH SPECIES \VERE OBSERVED TO BE 
FIRST MATURE; NUMBER I N PARENTHESES = NUMBER OF INDIVIDUALS FROM WHICH EGGS \VERE MEASURED) 

Carapace lengths, mm. 

Species 4 6 8 9 10 11 12 13 14 15 16 17 18 19 20 2 l 22 23 24 25 26 

Pandalus montagui 1.0 
(2) 

Spirontocaris pJzippsi 0.3 0.4 0.5 0.5 0.. 5 l . l 
(2) (3) (7) (5) ( l ) (1) 

Spirontocaris spinus 0.3* 0.3 0.5 0.3 0.5 0.6 0.7 0.8 0.3 0.5
(2) (3) (4) (1 l) (4) (8) ( 15) (6) ( l ) (2) 

Lebbeus groenlandicus 0.3 0.4 0.5* 0.4 0.4 0.5 0.7 1. 1 1.4 l . 2 0.9 1. 0 1. 1 0.8 2.0 1. 3 z 
(4) (3) (5) (5) (4) (6) (6) (4) (5) (4) ( 14) (6) (3) ( l ) (3) (1) c: 

Lebbeus polaris 0.6 0.4 0.4* 0.3 0.7 0.7 1. 0 0.9 l. 0 0.9 0.4 
(4) (12) (14) (6) (12) (13) (25) (20) (17) (10) (2) 

Eualus fabricii -* 0.3 0.4 0.5 0.7 0.6 0.4 0.3 0.5 
(5) (6) (8) (18) (10) (2) (1) (1) 

Eualus gaimardi. 0.3 0.3* 0.3 0.3 0.3 
(1) (4) (2) (3) (4) z 

Eualus gaimardi belcheri 0.3 -* 0.3 0.3 1 .3 0.7 l. 2 0.5 
(2) (1) (5) (1) (2) (4) (1) 

Eualus macilentus 0.8 
(1) 

Argis dentata 0.2 0.4* 0.4 0.3 0.4 0.3 0.2 0.4 l. 1 l. 0 l. 6 1. 7 0.6 
(2) (3) (2) ( 1) (1) (6) (4) (4) (2) (2) (5) (2) ( 1) 

Sc/erocrangon boreas 0.3* 0.4 1.0 1. 5 
( 1) ( 1) (1) (1) 

Sabinea septemcarinata 0.3* 1.3 
( l ) (1) 
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mm. carapace length) were the sma llest. Lebbeus groenlandicus (5 to 25 mm. 
carapace length) was the largest hippol ytid. In the specimens examined 
Eualus gaimardi was somewha t smaller (3 to 12 mm. carapace length) tha n 
its closely related form E . gaimardi belcheri (6 to 15 mm. carapace length) . 
Specimens belonging to the fa mily Crangon idae compare in size with the 
larges t hippoly ticl ; its most a buncla nt species, Argis dentata, which ranges in 
carapace length from 4 to 25 mm. and Sclerocrangon boreas (6 to 29 mm. 
carapace length ) were among the largest specimens of shrim p taken in t he 
sha llow areas of U ngava Bay. 

Maturities 
Gross approximation of maturity was macle from diameter of eggs in ovary 

or on pleopods, and size of append ices masculinae comparecl with appendices 
internae (Chace, 1940 (1)) . Some shrim p which had eggs on the pleopods in 
Ju ne a lso hacl large eggs in the ovary which wou lcl be extruded, undoubted ly, 
later in the season; however, some which were ovigerous in July and had but 
small eggs in the ovary were presumecl to have just spawnecl, and wou ld carry 
eggs through t he following winter. Most species hacl spawned by July, 
a lthough some specimens collected in September sti ll had large eggs in the 
ovary (Table V) . Generally, smaller or first ma tu ring females spawned 
earlier in the year than larger fema les that were presumably a lready ovigerous 
in early summer. There was evidence that mature females spawnecl each 
year: some with the ovary full of la rge eggs a lso hacl eggs on the pleopods 
which evidently hacl not yet hatched. Most early stage larvae were taken in 
June and July only. 

The la rgest eggs in these species were carried by Sclerocrangon boreas (3 .1 
mm., average cliameter in eggs from seven specimens) and Pasiphaea tarda 
(2.7 mm., average d ia meter in eggs from six specimens) . Among shrimp the 
smallest eggs were carried by Eualus and Spirontocaris (about 1.2 mm. average 
egg diameter in 47 specimens) , which were the smallest species present in 
genera l. Lebbeus groenlandicus and L. polaris, a lso in t he fa mi ly Hippolytidae, 
had la rger eggs than Eualus or Spirontocaris (about 2.2 mm. average egg 
dia meter in 48 specimens) . The crangonids Argis and Sabinea both had eggs 
about 2.0 mm. in average dia meter in four specimens examined . The hermit 
crabs (Eupagurus ) a nd spider crabs (Hyas ) had eggs which averaged Jess than 
1.0 mm. in dia meter in 10 and 15 specimens, respectively (Table VI). 

Large shrimp in any species appearecl to have larger eggs t han sma ll shrimp 
(Table VI ) but it was observed generall y that eggs were, presumably, 
somewhat less in diameter when fi rst extruded t ha n later , a nd were la rgest 
previous to hatching, namely, when there were la rge eggs in the ovary as well 
as on the pleopods (T able V). A consid erable number of la rger shrimp taken 
in the earlier months carried eggs spaw ned the previous yea r: these eggs were 
large. Large shrimp taken late r in the yea r sometimes carr ied slightly 
smaller eggs. 



TABLE V 

AVERAGE EGG DIAMETERS (MM.) IN OVARY AND ON PLEOPODS OF SHRIMP AND CRABS COLLECTED BY THE Calanus EXPEDITIONS IN UNGAVA BAY, 
]UNE TO SEPTEMBER, 1947 TO 1950 (NUMBER IN PARENTHESES = NUMBER OF I NDIVIDUALS FROM WHICH EGGS WERE MEASURED) 

June July August September 
Av. egg 

On On On On diameter on 
Species ln ovary pleo pods In ovary pleop ods In ovary p leop o d s ln ovar y pleopods pleop ods 

Pasiphaea tarda 0.2 2.6 2.5 3.0 2.7 
( 1) (5) (1) ( 1) 

Pandalus montagui 1.0 
(2) 

Spirontocaris phippsi 0.4 1 .4 0.6 1.2 1.4 1. 3 
(11) (5) (8) (5) (2) 

Spirontocaris spinus 0.4 1.4 0.5 1.4 0.6 1.5 1.4 
(1) (1) (32) (11 ) (23 ) (5) 

L ebbeus groenlandicus 0.3 0.9 2.3 0.6 2.0 1.8 2. 2 
(2) (49) (7) (20) ( 1) (3) z 

Lebbeus polaris 0.5 2.0 0.8 2.2 0.8 2.0 0.5 2.0 2.1 
(3) ( 1) (96) (24) (21) (10) (15 ) (5) 

Eualus fabricii 0.9 0.6 1.2 0.4 1. 2 0.4 0.9 1.1 
(1) (2) ( 16) (8) (4) (3) 

Eualus gaimardi 1.0 0.3 1. 2 0.3 1. 2 
(3) (1) (10) (4) (1) 

Eualus gaimardi belcher·i 0.7 0.3 1.3 1.3 z (15) (1) (1) 
Eualus macilentus 1.2 0.8 1.2 

(1) (1) 
Argis dentata 0.7 2.0 0.7 2.0 

( 31) (3) (7) 
Sclerocrangon boreas 0.4 3.0 1.3 3.3 3.1 3. 

(2) (1) (2) (2) (6) 
Sabinea septemcarinata 0.3 1. 3 2.0 2.0 

(1) (1) (1) 
Eupagurus krßyeri 0.9 0.9 0.9 0.9 

(2) (5) (3) 
Hyas coarctatus 0.7 0.8 0.7 0.7 

(4) (1) ( 11 ) 



TABLE VI 

AVERAGE EGG DIAMETER ( MM .) ON PLEOPODS OF SHRIMP AT EAC H CARAPACE LE 'GT H COLLECTED BY THE Calanus EXPEDITIONS IN 
1947 TO 1950 (NUMBER IN PARENTHESES IS NUMBER OF INDIVIDUALS FROM WHICH EGGS \VERE MEASURED) 

NGAVA BAY, 

Carapace lengths, mm. 

Range Av. 
of egg egg 

dianH'Lers, diameter, 
Speci s 6 8 9 10 Il 12 13 14 15 16 17 18 19 20 2 1 24 25 26 27 28 mm. mm. 

Spirontocaris 1.3 1.3 1.4 1. 5 1.1-1.5 1.3 
phippsi (1) (3) (7) (1) 

Spirontocaris 1. 2 1.4 1.4 1. 5 1.5 1. 6 1.6 1.6 1.4 1.0-1.8 1. 4 
spinus (2) (2) (3) (1) (3) (3) (1) (l) (l) 

Lebbeus 2. 2 2 .3 2 .4 2.0-2.4 2.2 
groenlandicus (5) (2) ( 1) 

Lebbeus polaris 2.0 2. l 2. 2 2. 1 2 . 1 2 .3 1. 8-2. 4 2 . 1 
(5) (10) (l l ) (8) (4) (2) 

Eualtts fabricii l. 2 1. 2 0.9 1. 2 0.9- 1 .2 1. 1 l . I 
(3) (6) (1) (2) (1) 

Eualus gaimardi 1. 2 1. 1 1 .0- l .2 1. 2 
(3) (2) 

Eualus gaimardi 1.3 1. 3 1.3 
belcheri ( 1) 

Argis dentaJa 2. 0 2 .0 2 .0 2.0 
( 1) (2) 

Sclerocrangon 3.0 3.0 3.3 3.1 3.5 2.9-3 .5 3. 1 
boreas (2) (2) (2) (2) (1) 
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Assessment of the Decapod Fauna of Un~ava Bay as Shown 
by the Calanus Expeditions Collections 
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The percentage of dredgings, e tc., which took decapods was very high 
(average 953) in the 1947 to 1950 Calanus Expeditions in ngava Bay. The 
percentage of stat ions at which decapod la rvae were taken in pla nkton ha uls 
was a lso high (average 85 0 , Fig. 5) . The prescnce of ma ny specimens in 
stomach contents of fi sh and seals a lso attests the considerable quantity of 
decapods and their importance in the bionomics of the a rea. 

In compa ri on with adjacent a reas, Ungava Bay has a decapod fauna 
simi la r to t hat of t he sha llow water a reas of west Greenla nd and has a few 
subarctic- boreal elemenls not fou nd in the Hudson Bay a rea, as far as is 
known from collections in these a reas. ngava Bay also shows some incursion 
from the east of deep water pelagic species, notably, Pasiphaea tarda and 
Sergestes arcticus. These species were taken near Port Burwell and Resolution 
Island and evidently do not range far into Hud son Strait. Other deep-water 
pelagic species of Davis trait a nd west Green la nd have not been taken in the 
presen t collections. Al though cu rrent movemen ts a re predomi nan tly out of 
the bay and southwa rd a long the Labrador coast (Dunbar, 1951 (3)), t here is 
evidence of Atlantic water in Ungava Bay from hydrographie and pla nkton 
results a lready discussed in this series (Fontaine, 1955 (6)). The presence of 
Pasiphaea and Sergestes in the Calanus Exped it ions collection in this a rea, 
1947 to 1950, supports such a conclusion . 
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FIG. 5. Percentage of dredgings (A), a nd percentage of plankton hauls and plankton 
stations (B), in which decapods were taken in ngava Bay by the Cala1ms Expeditions, 
1947 to 1950. 



490 CANADIAN JOUR. AL OF ZOOLOGY. VOL. 35, 1957 

The more typical decapod fauna of Ungava Bay is represented by such 
species as Argis dentata, Lebbeus groenlandicus, L. polaris, Eualus fabricii, 
Spirontocaris spinus, Sclerocrangon boreas, Eupagurus kr(Jyeri, a nd Hyas 
coarctatus. These were taken in considcrable numbers in dredgings, etc ., and 
as a major constituent of the stomach contents of fi sh a nd seals in Ungava 
Bay, a nd were well-distributed throughout t he a rea ex plored . La rvae, a is , 
of these species (except Sclerocrangon, which does not have pelagic la rvae) 
were taken in considerable numbers in plan kton hauls. No larvae of 
S ergestes or Pasiphaea were taken in the Bay or a rea explored near its entra nce 
during 1947 to 1950. 

Two domina nt forms in the a r a, Argis dentata a nd Lebbeus groenlandicus, 
have originated in the Paci fi e (Stephensen, 1935 (15)), and it is easy to see that 
Ungava Bay can be more readi ly populated by the spreading of species from 
the west because of wa ter movements (Dunba r, 1951 (3)). Other Pacifie 
species, Eualus fa bricii and E. macilentus, are represented in these collections, 
although Chionoecetes opilio is not: the latter may be restricted to deeper wa ter 
than was explored by th e Calanus Expeditions in Ungava Bay. Decapods 
defined by tephensen (1935 (15)) as exclusively high arctic are deep water 
species and presumably would not be found in the shallow water a reas of 
Ungava Bay; this would apply to other deep water but subarc tic and boreal 
species found in nearby waters to the east. Circumpola r species, Lebbeus 
polaris, Spirontocaris phippsi, S. spinus, and Sclerocrangon boreas are well-
represen ted in these collections. Su barctic-boreal species of the orth 
Atlan tic, Hyas coarctatus, S. lilljeborgi, and Panda/us montagui, a re a lso found 
in the northern Pacifie or the waters north of Behring Strait (Stephensen, 
1935 (15)) so tha t they, too, may have reached Ungava Bay from the west . 
Larvae of H yas were in la rge numbers in pla nkton ha uls taken by the Calanus 
Expeditions, 1947 to 1950. The pelagic Atlantic species Sergestes and 
Pasiphaea taken a t the en trance to Ungava Bay may po sibly be considere 
as accidenta is. 

A decapod , presumabl y not from the Pac ifie but a n Atla ntic species extend-
ing from America to northern Europe (Rathbun , 1929 (12)) , which is 
extremely well-established in ngava Bay, as shown parti cularly by the large 
numbers of larvae taken in pla nkton ha uls, is the hermit crab, Eupagurus 
krpyeri. Unfortunately, there is some controversy over its identity as a 
species. Hansen (1908 (8)) believed that E. krpyeri was synonymous with 
E. pubescens a nd perhaps E. trigonocheirus (which is a Pacifie form ta ken north 
of Alaska; MacGinitie, 1955 (11)) . Until this controversy is resolved no 
conclusions about E. krpyeri can be drawn. 

Summary 

l. Comparison of decapod species ta ken in Ungava Bay by the Calanus 
Expeditions with those taken in the west Greenla nd - Davis Strait a rea shows 
that there is close si mila ri ty particula rl y between the decapod fa una of 
Ungava Bay a nd that of the shallow water areas of west Greenla nd. 
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2. A compiled key for a ll species collected and their closely related forms 
emphasizes numbers of exopods, epipods, etc., since these cha racters help to 
identify damaged specimens from stomach contents of fish and seals. 

3. Systematics of t he 17 species collected is treated under occurrence in 
Ungava Bay, world distribution, and taxonomy- the latter referring mostly 
to varia ble characters such as number of spine on rostrum, carapace. a nd 
telson. 

4. Pasiphaea tarda and Sergestes arcticus, deep-water pelagic forms of the 
Davis Strait - west Greenland a rea, were taken for the first time near the 
entrance to Ungava Bay. 

5. Eualus gaimardi and its closely a llied form E. g. belcheri were found in 
similar a reas in Ungava Bay. A nor thern trend towards the form belcheri is 
shown not to apply in consideration of specimens from thi s collection a nd 
others in the northwestern Atla ntic. 

6. Argis dentata as defined by Rathbun was found to be the sole species of 
this genu s in Ungava Bay, and since Dr. Rathbun named specimens from 
Green land Argis dentata, the distribution of A. lar east of laska is questioned. 

7. A constant character of a double spi ne in the cen ter on t he carapace was 
present in Sclerocrangon boreas and generally the spines were larger than on 
the t ypical form . However, in v iew of intergrada tions a nd simila r specimens 
from a reas widely separated, no new species naming was proposed. 

8. The Calanus Expeditions, 1947 to 1950, took Eualus macilentus and 
Sabinea septemcarinata in Ungava Bay for the first time that has been recorded . 

9. Ratio of carapace length to rostrum length showed that the specimens of 
Hyas coarctatus examined were the typical form of the species and not the 
f orm alutaceus. 

10. Equations were calculated to convert carapace lengths to whole lengths 
in most species of shrimp represented. 

11. Lengths of females exceeded those of ma les in range in a ll species of 
shrimp except P. tarda, and the converse was seen to apply in hermit a nd 
spider crabs. 

12. P. tarda was the la rgest species of shrimp taken by the Calanus 
Expeditions, 1947 to 1950; but L. groenlandicus, A . dentata, and S . boreas 
were a ll of fa ir size and a bunda nce in the sha llow areas of the bay. 

13. Male shrimp were found to mature at a much smaller size than did 
first ma ture females, which probably accounted for their smaller size in general. 

14. Spawning seemed to take place earlier in the year in first maturing 
females-some ovigerous in June a nd J uly-tha n in larger mature females, 
whose eggs hatched mostly in June and Jul y, a nd which did not spawn until 
August or September, for the most part. 

15. Egg size varied somewhat in a species; eggs just spawned appeared to 
be smaller, genera lly (all were measured from about 73 formalin). 

16. Largest eggs were carried by Sclerocrangon (3.1 mm. average dia meter) 
and Pasiphaea (average 2.7 mm .); L ebbeus had eggs 2.0 to 2.5 mm. , Spironto-
caris 1.2 to 1.4 mm., Eualus 1.0 to 1.2 mm., A rgis and Sabinea about 2.0 mm. 
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111 average diameter; Eupagurus a nd II·yas had eggs Jess tha n 1.0 mm. in 
diameter. 

17. The ercentage of sta tions where decapods were taken in dredgings a nd 
plan kton ha uls was very high. Also, the occurrence of decapods in stomach 
contents of many fis h and seals show that they occupy a n impor tant place in 
the fa una f Ungava Bay. 

18. Sorne comparison of the decapod fa una of Ungava Bay with that of 
ad jacent a reas is made. The species which typify most the decapod fauna 
of Ungava Bay a re Argis dentata, L ebbeus groen/andicus, L. polaris, Eualus 
fabricii, Sp irontocaris spinus, Sclerocrangon boreas, Eupagurus krpyeri, and 
Hyas coarcratus. L. polaris was t he most abu ndan t of a l! decapod species, 
as in the west Green la nd fa una. 

19. The dominating role of Pac ifie species of decapods found in Ungava 
Bay suggests tha t the a rea \Yas colonized by decapod from the west for the 
most pa rt; the presence of tlantic deep-wa ter form s such as Pasiphaea and 
S ergestes is accidenta i. 
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APPENDIX 
TABL E VI! 

NUMBERS OF SPECJME S OF EACH SPECIES OF DECAPOD CRUSTACEANS TAKEN BY DIFFERENT MEAN IN 
UNGAVA BAY BY THE Calanus EXPEDITIONS, 1947 TO 1950 

() 

> z 
Stomach contents of: > 

Drcdge Stramin 0 
and (to uched N o. OO Shrimp Ringed Beard ed Jl a rbo r ll a r p By :; 

Species bcam-trawl bot to m) 1o. 6 N o. 0 o . 5 ne t Cod seal sea l sca l seal Seul pin ha nd Total z 
..... 
0 

Sergestes arcticus 88 174 26 7 c: 
;<l 

Pasiphaea larda 46 46 z 
Pandalus montagui 11 3 37 29 81 ~ 
Spirontocaris lilljeborgi 0 Spironlocaris phippsi 24 2 1 18 32 36 6 137 "1 
Spfronlocaris spinus 77 34 47 3 21 3 185 N 
Ltbbeus groenla11d1·cus 159 7 2 40 14 176 15 4 13 0 

0 
L ebbe1<s po/aris 2 11 23 125 19 69 13 8 5 4 73 r 

0 E ualus fabricii 173 44 39 6 70 37 27 20 416 () 
E ualus gaimardi 34 1 4 .l 33 23 3 102 :< 
E ualus gaimardi belcheri 23 6 3 6 46 
Eualus maciltnlus 1 3 4 <: 

0 
A rgis den tala 67 6 253 .340 ~ 
Sclerocrangon boreas 9 39 174 227 "' abinea sepJemcarillala 4 12 '" E1<pagurus krpyeri 60 9 70 :;; ,,, 
H yas coardalu s 37 10 20 3 78 .... 
H ippolytid 2 16 27 78 124 
Decapod 33 18* 52 

Totals 89 1 140 4 3 164 11 6 577 253 773 143 3 3 .1075 

*Many in addition were in smaller fragm ents and could no t be counted . 




