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Decapod crustaceans of Newfoundland, Labrador
and the Canadian. eastern Arctic

Abstract

About 24,000 specimens of decapod Crustacea comprising 50 species were
examined from collections made by vessels of the Fisheries Research Board of
Canada during 1946 to 1960, Most specimens of these decapods were taken
incidentally in otter trawl surveys for groundfish chiefly of Newfoundland and
Labrador. The remainder were taken in a shrimp trawl survey of the Pandalus
borealis populations off Newfoundland, and during a survey of the benthos and
plankton of Foxe Basin and Hudson Strait.

The distribution of these decapods is discussed with reference to
(a) their occurrence in species complexes under prevailing physical conditions
and (b) the biology of individual species. The latter includes details of
their food, mandible structure, size, and breeding relationships.

TFor each species a field identification is given and a brief account
of its taxonomy,

The principle of competitive exclusion is discussed for the Pandalus
borealis and P, montagui communities in particular., The reproductive
potential of these populations is thought to be a critical factor in deciding
the dominance of a species or in maintaining its high numbers. The possibi-
lity of depletion of some of the P, borealis populations under future
exploitation is suggested because of low breeding rates under the influence
of low temperatures, Reproductive potential of other species is discussed
in relation to their adaptation to temperature.

The section on Homarus americanus introduces a method for estimating
the exploitation of its fished populations by noting the proportion of first
year recruits in measurements of the commercial catch when the approximate
growth per annual moult is known,

An attempt to analyze the decapod commnities in this area reduces
them to five major types.
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INTRODUCT ION

The decapod Crustacea of the northwest Atlantic, seven species of
which reach their most northern limit in the Newfoundland-Labrador area,
comprise a few species only of the Reptantia (brachyuran and anomuran crabs
and the American lobster and two deep~-sea palinurans) but a comsiderable
number of the Natantia (shrimps and prawns). These decapods are quite
varied in form and they occupy various habitats from the shallow sublittoral
to the deep continental slopes, Only the lobster, Homarus americanus, is
exploited commercially to any extent, although the pink shrimp (sometimes
called the northern prawn), Pandalus borealis, is found in considerable
abundance over a large part of the area, has been fished in the Gulf of
Maine (Wigley, 1960), and is a good prospect for a commercial fishery near
Newfoundland (Squires, 1961), Many of the shrimps and spider crabs form a
significant part of the food of commercial fishes in the area.

The purpose of this study is: (a) to give a brief note on taxonomy
for field identification of each species; (b) to show the distribution of
each species of decapod crustacean in the northwest Atlantic (but chiefly in
the area of investigation); (c) to show that decapod species complexes occur
regularly in this area according to temperature, depth, and submarine topo-
graphy; (d) where numbers of specimens collected are adequate, to show the
adaptation of each species to the prevailing conditions, particularly with
respect to reproductive potential, and (e) to show type of feeding and its
relation to mandible structure in each species.

ARZA OF INVESTIGATION. The area investigated and to be reported on
in this account extends from Fury and Hecla Strait (Foxe Basin) and Cape Dyer
(just north of the Arctic Circle on the Baffin Island east coast) in the
north, to the Grand Banks and the Gulf of St. Lawrence in the south (Fig. 1).
The Nova Scotian Banks have been fished only occasionally by our research
vessels and are not treated in detail. The deep water areas of the Gulf of
St. Lawrence, the Southwest Newfoundland Channel and Newfoundland baycs have
been surveyed in detail for shrimps. During groundfish surveys the vessels
have fished to depths of 800 m on the continental slopes off Newfoundland and
Labrador but in Foxe Basin, Ungava Bay and Frobisher Bay, explorations were
made usually near the shore and in comparatively shallow situations by the
small research vessel "Calanus".

Since the decapod crustacean fauna of West Greenland is similar to
that of the northern part of the area (Squires, 1957), records of distri-
bution of each species as shown and reviewed by Hansen (1908) and
Stephensen (1935) are included on the distribution maps. Also records
within the area from various authors, chiefly Rathbun (1913 and 1919),

Leim (1921), Frost and Thompson (1932), Van Winkle and Schmitt (1936),
Squires (1957, 1961 and 1962) and Prefontaine and Brunel (1962) are

included, Distribution south of the area is shown in a general way from
Smith (1879) and Rathbun (1929). Distribution maps are made chiefly for
those species which occur in relative abundance in the area of investigation.

NOTES ON LITERATURE, Sabine (182L) was the first to record species
of decapod Crustacea from Devis Strait. These were from the collections of
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the 1st Parry Expedition in search of a northwest passage to the Pacific during
1819-20, Only 5 species were recorded and two of these; new to science, were
named Crangon septemcarinatus (= Sabinea septemcarinata) and Alpheus polaris
(= Lebbeus polaris). The 2nd and 3rd Parry Expeditions in 1822-2]; collected

5 species near Igloolik in Foxe Basin (Ross, 1826 and 1835). Pfeffer (1886)
identified 2 species collected by the German Arctic Expedition of 1882-83 from
Cumberland Sound, These were Hippolyte groenlandicus (= Lebbeus groenlandicus
and H., amazo (= L. polaris). Ohlin (1895) recorded Eualus fabricii from
Cumberland Sound also. These and other collections of decapod crustaceans
from Davis Strait and West Greenland were reviewed by Hansen (1908), Hofsten
(1916) and 3tephensen (1935). Hansen also recorded the decapods collected at
stations of the "Ingolf" in 1900 and Stephensen those of the ®“Godthaab"
Expedition in 19102.

Following Ross's collections of 1822-2l;, no decapod crustaceans were
recorded from Foxe Basin until Captain Robert A, Bartlett's voyages of 1927
and 1933 when 12 species were collected (Van Winkle and Schmitt, 1936). The
Canadian Arctic Expedition of 1910, however, had collected decapods near the
mouth of Hudson Bay and at Port Burwell, Ungava Bay (Rathbun, 1919).

Rathbun (1913 and 1919) also identified specimens from other collections
from Hudson Strait and the coast of Labrador. Squires (1957) on the
Calanus Bxpeditions of 1947-50 in Ungava Bay reviewed the collections pre-
viously made in Ungava Bay, Hudson Strait and the coast of Labrador. Also
Squires (1962) recorded the species of decapods collected by the Calanus
Expeditions in Frobisher Bay.

Among the various collections of invertebrates made in the Gulf of
St. Lawrence, Newfoundland and Labrador, “hiteaves (1901) listed those
which also had taken decapod Crustacea in the years 1882-85, Smith (1879)
had previously drawn on the results of these collections and on others
from the New England coast to discuss the relationships between the North
American and north European decapod faunas. Rathbun (1929) on re-examining
these collections, revised the taxonomy and gave the range in distribution
of 3l species of decapod crustaceans found in the Canadian maritimes.,

The deep-sea expeditions worked only a few stations at depths less
than 1,000 m on the continental slopes. The "Challenger" dredged off the
coast of Nova Scotia in 1873 and the "Hirondelle!" and "Michael Sars” on
the Grand Banks in 1877 and 1910, respectively., Bate (1888) listed L
species; Milne-Edwards and Bouvier (189l) 1, species and Sivertsen and
Holthuis (1956) 9 species; respectively, taken in these hauls,

Other collections include 7 species of hippolytids; some of which
were taken in the Gulf of St. Lawrence (Leim, 1921), six species of
decapods from the Gulf of St. Lawrence between Cabot Strait and Bay of
Islands (Boone, 1930), twenty-one species collected in groundfish and
plankton surveys off the Newfoundland ccast including the Grand Banks
(Frost and Thompson, 1932, and Frost, 1936) and 2L species taken in the
St. Lawrence estuary (Prefontaine and Brunel, 1962),

%These stations are recorded on maps of species distribution in the
present paper
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METHODS

EXPLORATORY FISHING GEAR, Standard otter trawls were used in ex-
ploratory fishing for groundfish by Canadian Govermment Ships "Investigator
IT" (1946-60), "Marims" (1953-60) and "A,T. Cameron" (1958-60). The
"Calanus" (1946-58) used different types of dredges, beam trawls, plankton
nets, etc., and a chartered vessel the "Fortune Breeze" (1957 and 1958)
used a shrimp net only. Collections of decapod crustaceans made by these
vessels were used in the present study.

The "Investigator II" generally used a #36b otter trawl with a
head-rope of 60 feet (18,5 m) and a foot-rope of 80 feet (24,5 m). The
rubber rollers on the foot-rope were 6 inches (15 cm) in diameter on 4O
feet (13.1 m) of the bosom and ) inches (10 cm) in diameter on each of 20
feet (6.6 m) of the wings. The cod end was lined with nylon netting of
3/k inch (19 mm) mesh or covered with shrimp netting of 1 3/L inch (45 mm)
mesh during exploratory fishing. Decapods were also obtained in ordinary
fishing trials when a liner or cover was not used (Table L). Usually the
area was completely surveyed with a lined or covered net at first, and
later trials were made for quantities of groundfish at different seasons.

The "Calanus" used a variety of gear including (a) a bream trawl
10 feet (about 3 m) wide, 20 feet (5.6 m) long and about 2 feet (0.6 m)
high at the mouth, with a cod end of about 1/2 inch (13 mm) mesh; (b) a
dredge with a frame 3 feet (0.9 m) wide, 9 inches (23 cm) high and with a
bag 3 feet long with 1/2 inch mesh but often a finer mesh cover of jute or
#0 and #6 plankton nettings; (c) Petersen and Ekman grabs, etc., and
(d) plankton nets of stramin (1 mm mesh) with 1 and 2 m diameter openings.

The "Marims" used a #35A otter trawl with a 50 feet (1L.5 m)
head-rope and a 70 feet (23.5 m) foot-rope. The rubber rollers on 18 feet
(5.9 m) of the bosom were 6 inches (15 cm) in diameter and the same size
on 9 feet (3 m) of each of the wings. In exploratory fishing this net
had the cod end covered with 1/2 inch mesh nylon netting or was lined with
11 inch (32 mm) mesh shrimp netting.

The "A.T. Cameron" used a #41-5 otter trawl with a 70 feet (24 m)
head-rope and 100 feet (30 m) foot-rope. The rollers on the foot-rope
were six 21 inch (53 cm) steel bobbins on the bosom and five 1l inch (36
cm) steel bobbins on each wing., A lining of 1% inch mesh nylon netting was
used in the cod end.

The trawl doors in use on the "Investigator II", "Marimus" and
"A,T. Cameron" were respectively about 800, 500 and 1600 pounds (350, 220
and 700 kilo) each.

The "Fortune Breeze" used a Kristiansands (Norway) deep-sea
shrimp net in exploratory fishing for shrimp., This net had a foot-rope

bCod.e number for fishing nets used at the Biological Station, St.
John's,
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of 33 m, a cod end with 38 mm mesh and small doors weighing about LO kilos
each, This net and its use are described by Squires (1961). Any dis-
cussion of relative abundance in the present paper refers to quantities from
catches made with the shrimp net.

The sand shrimp, Crangon septemspinosus, was taken by hand-net,
Homarus americanus and Cancer irroratus by lobster traps and by hand and
Hyas araneus from cod-traps inshore in Labrador but from groundfish trawls
elsewhere,

HYDROGRAPHY, Temperature and salinity were recorded for most trawl-
ing stations, including many of those made by the "Calanus"., In addition,
bathythermograph casts were made at each exploratory trawling station of
the "Fortune Breeze", "A,T. Cameron", "Marinus" and "Investigator II"
following 1957. Salinities and bathythermograms were processed by the
Fisheries Resecarch Board of Canada Biological Station at St. Andrews, New
Brunswick, Canada,

METHODS USED IN THE STUDY OF THE BICLOGY OF SPECIES

SAMPLING. Random sub-samples were taken when the catch comprised
a large quantity of a single species; otherwise all specimens were pre-
served, They were preserved in about 79 formalin in sea water and examined
later at the lavoratory, Lobsters (Homarus americanus) and shore-crabs
(Cancer irroratus) were examined fresh although some were preserved for
further examination. About 20% of the lobsters examined in 1961 and 1962
were tested for Gaffkaemia,

MEASUREMENTS. leasurements were made with 12 em and 25 cm vernier
calipers, estimating to the nearest mm the carapace length (c¢l) from the
posterior edge of the eye socket to the posterior mid-dorsal edge (between
parallels). The total length when measured was taken from the tip of the
rostrum to the end of the telson less hair fringe.

SEXING. In each specimen the carapace was cut away from its
junction with the thorax and lifted for examination of the gonads., In
addition, an external examination was made for the presence of a petasma
on the 1lst pleopod in penaeid shrimps and for an appendix masculina on
the 2nd pleopod in caridean shrimps., Ilales were also distinguished in
other species by examination for the modification of the 1lst pleopod as a
penial structure in lobsters, crabs and palinurans, and for the presence
of the male openings on the 5th pereiopodal bases in anomurans.,

MATURITY., Approximations of maturity was made by measuring the
diameters of ova in the ovaries and of the vasa deferentia and classify-
ing whether large or small., The presence of sperm was noted in' shrimps
and the presence of spermatophores in galatheids, palinurans; brachyurans,
anomurans and lobsters, The greatest diameter of oval-shaped eggs was
measured,
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FOOD. OSpecimens were subsampled for examination of stomach contents.
The stomachs were dissected out and food fragments scraped into a small amount
of water in a dish, The stomach walls were also examined in stomachs found to
be empty in the subsample, Examination was made by binocular microscope,
Greenish material with some diatoms, filamentous algae or dinoflagellates was
called phytobenthos. Animal fragments were classified in general terms

relating to phyla, genera or species, The left mandible of each species was
figured and described.

TAXONOMY. Each species is described briefly for quick field
identification, 1In addition key characters used in more detailed taxonomy
are reviewed briefly to identify the species.
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The place names used in the text are included in Figure 1, and the
summer and winter limits of ice cover in the years 1950-58 are shown in
Figure 2, Winter surveys in the area were curtailed not only because of ice
cover, but because the vessels usually underwent a re-fit in the period of
late December - February. Also ueather conditions in these months often
make work at sea untenable., In ail other months, but chiefly from June-
September, samples were obtained throughout the area, None were taken
monthly from the same place according to plan, although such regular
sampling may have occurred incidentally during the fishing season.

The region was divided into unit areas sometimes for convenience
but usually because these areas have fairly uniform features of depth and
temperature and support uniform decapod species complexes., The geography
of each unit area is referred to briefly with respect to depth, bottom
configuration, temperature and current influences under a discussion of
the decapod species complex to be found in each. However, a brief descrip-
tion of the whole region follows with notes on the extent to which each ares
was investigated by research vessels of the Fisheries Research Board of
Canada in the years 1947-60,

Cape Dyer just north of the Arctic Circle on the east coast of
Baffin Island was the most northerly point reached by the "A,T. Cameron®
in August, 1959, approximating the summer 1limit of the ice field in west
Davis Strait that year (Fig. 2). This is also near the northern slope of
the deep submarine rise (Cape Walsingham-Holsteinsborg ridge) separating
Baffin Bay from the Labrador Sea. The iines of stations fished by the
"A,T, Cameron'" extended from a depth of zbout 700 m offshore through depths
of approximately 600, 500, LOO, 300, 200 and 100 m toward the coast of
Baffin Island and Labrador. The shallower areas above the 100 m contour
were not explored, At the depths fished the continental slope was gradual
or almost level to a considerable extent off Baffin Island, but further
south off the coast of northern Labrador it was considerably steeper
(Templeman, 1961, Figure 23 this paper F'ig. 50). The shelf off Cumberland
Sound was widest of all in the north, forming a continuation of the rise
separating Baffin Bay and the Labrador Sea., Cumberland Sound was not in-
cluded in these investigations because of ice cover in 1959. Frobisher Bay
was investigated by the Calamus Ixpeditions of 1951 (Dunbar, 19603 Squires,
1962)., It has a trough on the south side and a shelf (the Calanus Shelf)
on the north side near the mouth of the bay. The Shelf was the area mainly
investigated by the "Calanus". The extensive shallow areas of Ungava Bay
were explored in 1946-50 by the Calanus Expeditions (Squires, 1957) but the
deep (200-300 m) channel entering the bay on its east side and leaving on
the west side of Akpatok Island was not trawled. The outer portion of this
channel, the shelf near Akpatok Island and the deep channel of Hudson
Strait (200-400 m) were trawled by the "A.T. Cameron® in 1959. During the
vears 1953-58, decapods were taken in explorations by the "Calanus" north
of Hudson Bay and in I'oxe Basin, a comparatively large but shallow
depression forming the northern extension of Hudson Strait west of Baffin
Island (40,000 square miles in area; Campbell and Collin, 1958). In these
explorations stations were usually comparatively close to shere in Foxe
Basin and among the islands at the mouth of Hudson Bay (Grainger and Dunbar,
19563 Grainger and Hunter, 1959).
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Along the east coast of Labrador the Labrador Shelf to a depth of
200 m exterids, in the north, to a distance of about 100 miles from the
coast, Further south this depth is found at about 50 miles from the
coast, except where the large Hamilton Inlet Bank extends for 100 miles
from shore and forms an oval-shaped rise about 100 miles long in its
north~-south axis, The slopes to the Labrador Sea are relatively steep.
These slopes were investigated for commercial quantities of redfish in
the years 19,7-5l; (Templeman 1959). The shallower coastal areas of the
shelf which are interspersed with many islands and shallow inlets were not
included in these surveys although some coastal investigations were made by
the "Calanus" at Nain in 1955, and by Mr. A. M. Fleming for shore cod at
Nachvak, Nain and Domino in 1947. At my request a collection of Hyas
araneus was made in several fishing stations between Nain and Battle
Harbour by Mr. A, W. May in 1959, The "Investigator II" made one survey
trip into Lake Melville (Hamilton Inlet) in 1952, but the deep areas of
this large inlet were not explored because of unfavourable weather at the
time.

Off the Newfoundland coast the Northeast Newfoundland Shelf ex-
tends to depths of 200 m at about 150 miles offshore. Here the 200 m
contour outlines submarine extensions of the Northern, Burlington and Cape
Freels peninsulas and admits deep charmels into White and Notre Dame Bays.
The shelf is further broken by the long Funk Island Deep where some
exploratory fishing was done in 1947-5)4 by the "Investigator II".
Exploratory fishing along the outer edge of the Shelf reached distances
of 250 miles from shore and was made near shore in the deep channels of
White and Notre Dame Bays,

The Northeast Newfoundland Shelf is separated from the shallow
plateau of the Grand Banks by the wide channels entering Bonavista and
Trinity Bays. These channels were explored by the "Investigator II" in
1947~51 including several hauls made in Trinity Bay. Bonavista Bay and
Trinity Bay were surveyed by the "Fortune Breeze" in 1957 and 1958.

A considerable extent of the bottom area of these bays appeared too rough
for the shrimp trawl. Unlike the former two bays, Conception Bay has a
small deep trough. This was fished by the "Investigator II" in 1951 and
by the "Fortune Breeze" in 1957.

The Grand Bank forms an extensive submarine plateau roughly
triangular in shape with its greatest dimension from St. John‘s eastward
to the Flemish Cap. This dimension is 350 miles. The shallowest part of
the Bank, the Southeast Shoal, lies Jjust over 200 miles to the southeast
of St. John's and forms an extensive area almost 100 miles long and [0
miles wide with a depth of less than 50 m. The southwest slopes of the
Grand Bank form an area about 200 miles long which is generally the best
fishing area of the Bank. Westward, two smaller banks, Green and St.
Pierre Banks, are separated from each other and the Grand Bank by
comparatively shallow channels but are separated by deep channels from
the Newfoundland coast and the Nova Scotian Banks. The channels on
either side of Green Bank are continuous with the Avalon Channel east of
the Avalon Peninsula, and through these a considerable part of the volume
of Arctic water flows southward (see also section on hydrography). The
Grand Banks and its slopes have been surveyed for groundfish more
intensively than any other part of the area of investigation (Fig. L9).
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The deep Laurentian Channel (greatest depth about 500 m) between the
Nova Scotian Banks and the Grand Banks extends long fingers into the Gulf of
St. Lawrence, These form the Esquiman Channel to the north and near the
Newfoundland coast, as well as the Mingan or Jacques Cartier and the St.
Lawrence River Channels to the west. A further extension of the Laurentian
Channel, the Southwest-Newfoundland Channel, is found along the south coast
of Newfoundland as far as Hermitage Bay with possible extensions into
Fortune Bay. These channels were explored extensively for commercial
quantities of redfish (Sebastes marimus s.l,) by the "Investigator II" in
1947-5, (Templeman, 1959) and for commercial quantities of shrimp by the
"Fortune Breeze" in 1957 and 1958 (Squires, 1961).

In Newfoundland, bays of the northeast coast and the fjordlike bays
of the southwest coast (west of Fortune Bay) have deep channels communicat-
ing with the deep open sea., No bays in this area have sills such as are
found at the mouths of many Norwegian fjords but some of them have a well-
defined trough. This is a deep depression greater than 200 m which is cut
off from Atlantic water by a relatively shallow area often of considerable
extent, The most notable of these troughs is the one in Placentia Bay.,
Most of the bays mentioned were surveyed for redfish populations in 1947=5|
and for shrimps in 1957 and 1958,

Port au Port Bay, which was chosen as a study area for lobster
(Homarus americanus) in 1961, is a very shallow bay with its greatest depth
of 50 m in one relatively small trough in the eastern portion., The rest of
the bay is from 5-20 m in depth. It is about 100 square miles (260 km?) in
area and about twice as long as wide but becoming slightly narrowed at the
mouth. There is little appreciable effect from the current system outside
the bay although we have some evidence that the prevailing current sets
inward on the east side of the bay and outward on the west side near its
mouth. At least the surface circulation appears largely dependent upon
prevailing winds., The lobster grounds are well-defined and occupy little
more than half the surface area of the bay. This bay supports a lobster
fishery of about 200,000 pounds of lobsters annually at present. A very
shallow extension of the west portion of the bay has extensive sand and
silt flats with Zostera present: specimens of Crangon septemspinosus and
Cancer irroratus collected there in 1961 and 1962 are discussed in this
paper.
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HYDROGRAPHY

Hachey (1961) has written a comprehensive hydrography of the North
Atlantic and reviewed the literature upon which it is based. The following
is a brief account of the hydrography of the localities where decapods
were collected in groundfish surveys of the St. John'!s Station of the
Fisheries Research Board of Canada.

The coastal areas of the northwest Atlantic are greatly affected
by the Labrador Current. The variability of its flow from year to year
and the presence of compensating currents of Atlantic water, including
incursions of the Gulf Stream drift, as well as various modifications
through insolation of inshore waters or their winter cooling, makes for
a very complex and variable picture of sea temperatures throughout the
area. A map showing the general trend of the currents of the northwest
Atlantic is given by Lucas and Lee (1963).

THE LABRADOR CURRENT. The great wvolume of Arctic water pouring
outward from the Arctic Ocean through Smith, Jones and Lancaster Sounds
and Hudson Strait is directed southward and against the east coasts of
Baffin Island, Labrador and Newfoundland by Coriolis force, Because of
its relatively low density this homogenous mass of cold water 1s largely
a surface current, but the forces which push it against the coast cause it
to occupy the bottom and the shallow inshore areas during its southward
flow. Its temperatures are characteristically below 0°C and reach an
extreme of -1,9°C (~1.4,°C as recorded in our surveys).

The shape of this current varies as follows: Off Labrador it is
deepest near the coast and becomes attenuate offshore (Fig. 5A). 1In the
northerly bays of Newfoundland it tends to build up as a total mass of
cold water except where it is overlain by an insolated layer in the bays.
As it moves southward around capes such as Cape Bonavista it has a
structure similar to that off Labrador (Fig. 5B). In effect, the seaward
portion of this Arctic current may overlie but does not descend to the
bottom on the continental shelf, except near the coast, and it in its
turn is overlain, particularly in summer, by a layer of warm water usually
due to insolation, (For additional figures and discussion see also
Templeman's reports on Canadian Researches in Annual Proceedings of the
International Commission for North Atlantic Fisheries, 1951=61). In the
way described, two thermoclines often occur: +the upper one usually the
more shallow and stable and the lower showing considerable evidence of
mixing or temperature transfer, so that comparatively low temperatures
and/or salinities may be found on the shelf from off Baffin Island in
the north to the Grand Bank in the south (Fig. 3 and L).

The flow of Arctic water over the Grand Bank produces conditions
that vary seasonally from year to year. The landward portion, after
traversing Trinity Bay as an intermediate layer of cold water and filling
the trough in Conception Bay, flows southward in the Avalon Channel,
Usually the attenuate and seaward portion of the current divides on meet-
ing the northern edge of the Bank. Some of the current volume is added to
the flow in the Avalon Channel and the rest may spread over the Bank.
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Sometimes it forms an intermediate but shallow cold water layer over the
Bank and sometimes it forms a cold bottom layer, while a thicker leg may
form along the edge of the eastern slope of the Bank; held against the
bottom by Coriolis force. There is no evldence of Arctic water cascading
over the edge of the Grand Bank into deep water., However, a process called
"cabelling" is said to occur, This is described as the mixing of Arctic
water with incursions of Gulf Stream water and because of the greater
densities of the resulting water masses they sink (Hachey, 1961).

After flowing through the Avalon Channel, further division of the
current is less clear, The trough in Placentia Bay is almost always full
of water of very low temperature (about =-1°C). However, the presence of
Arctic water becomes less evident in its progress along the southwest
coast and the last effects of its course are shown in the trough in Fortune
Bay. Water movement is continued nevertheless as the current sweeps into
the Gulf of St. Lawrence, north along the eastern shore of the Gulf and
out through the Strait of Belle Isle. This surface current is not thought
to contribute to the "intermediate (low temperature) water" of the Gulf
which is said to be caused by periodic inflows of Arctic water through the
Strait of Belle Isle near the Labrador coast and/or as a result of winter
cooling (Hachey, 1961).

ATLANTIC WATER. The characteristic two thermoclines of the Gulf
of St. Lawrence in summer are due to insolation forming a warm surface
layer and intrusion of Atlantic water forming a warm layer along the bottom
of the deep Laurentian Channel and its branches. Bottom water in this
channel and its extensions is approximately 5°C throughout the year (Hachey,
1961). Atlantic water also enters the deep Southwest=Newfoundland Channel
and penetrates as far eastward as Hermitage Bay and probably the inner
portion of Fortune Bay. Temperatures in this channel are about 6°C through-
out the year, somewhat higher than those in the bottom layer of the Gulf of
St. Lawrence.

Although the Grand Banks may have a layer of Arctic water at some
time during the year the presence of Atlantic water is often evident,
particularly on the southwest slopes of the Bank where temperatures at
least as high as 8°C may be reached, This Atlantic water influence is
usually least in spring when the flow of Arctic water is greatest, but in
late summer or aubtumn the Banks may be covered with water of moderate
temperatures, The eastern slopes of the Grand Bank are most freguently
found to have low temperatures to considerable depths but rarely below the
200 m contour, Eastward to the Flemish Cap, however, Arctic water is no
longer in evidence and here the bottom temperatures are always moderate at
3 to 5°C.

Off the coast of Labrador and Baffin Island the bottom water
isotherms are nearer the coast than might be imagined (Fig. 3). The 0°C
bottom isotherm is usually a comparatively short distance from the coast
and it is followed closely by the 1 to L4°C isotherms. In Hudson Strait
temperatures taken in 1959 show that Atlantic water penetrates into the
Strait at least as far as off Akpatok Island in Ungava Bay,
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SUMMER INSOLATION AND WINTER COOLING IN COASTAL AREAS. In shallow
water areas, particularly in sheltered bays or arms of the sea, the surface
layers quickly warm up under the influence of the sun and onshore winds,
and temperatures up to 19°C are common. Exdept in the shallowest bays,
this results in a very stable thermocline and the deeper layers of water
are relatively unaffected., Offshore winds tend to push the warm surface
layers out of the bays and, even in summer, 'therefore, rapid cooling of
inshore water may occur especially if the water is deep, On the other
hand, winter cooling of surface water to sub-zero temperatures in the bays
of Newfoundland and Labrador results in the elimination of summer
thermoclines and a build-up of cold bottom layers which remain unchanged
throughout the summer if depths are too great or the area enclosed and out
of the influence of currents. Generally, the inshore shallow waters may
be subject to considerable fluctuations of temperature in summer depending
upon the wind and weather,

ICE, Usually ice begins to form in northern Newfoundland bays and
along the coast of Labrador in early January. By February "pack" ice,
largely originating in Baffin Bay and the coasts of Greenland and Baffin
Island, has moved south off the coast of Labrador and is augmented by
"fast" ice formed at the shore to reach a distance of about 30 miles
seaward, The floes move rapidly southward expanding to distances of 60-
100 miles from shore until the Grand Banks are reached in March, The
maximum penetration southward is usually reached in April and shortly
thereafter the pack begins to break up and recede. In almost any year
the northern bays of Newfoundland, including White, Notre Dame and
Bonavista Bays, are filled with ice, often frozen fast for a period which
may vary from 1-l; months, Mobile pack ice may be present for a longer
period depending upon the duration of onshore winds and may reach Trinity
and Conception Bays in some years., Offshore winds in spring if con-
tinuous for at least a fortnight will carry the pack far enough eastward
to reach Atlantic water where it disintegrates in a short time. Even the
icebergs, sometimes part of the floes but occasionally alone, break up
and are quickly melted on contact with Atlantic water over the southerly
edges of the Grand Banks.,

Ice reaches St. Mary's and Placentia Bays only for a short period
in spring if there are persistent south-east winds when the pack ice
reaches the central Grand Bank., The ice-field only rarely reaches the
southwest coast from Fortune Bay to Ramea so that the Southwest
Newfoundland Channel is almost always free of ice cover. Also very
little ice forms at the shore along the southwest coast even in the most
severe winter weather,.

Ice from the Gulf of St. Lawrence may be present over part of the
Laurentian Channel and in Cabot Strait in February-April but the prevail-
ing surface currents carry it south over the Nova Scotian Banks where it
rapidly disintegrates. 1In the Gulf the ice floes may reach a considerable
extent in some years but they tend to be mobile even at maximum formation
and may be carried out of sight of land with persistent offshore winds.
The bays and inlets of the west coast of Newfoundland, however, are frozen
over from February-April almost every year.
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During the period 1950-58 the ice field was at its maximum in 1957
when it reached as far south as the southern Grand Bank in April, but its
minimum was in 1958 when it only reached as far south as Bonavista Bay
(Fig, 2).

REVIEW OF THE DECAPOD SPECIES COLLECTED

The synonymies listed for these species are not meant to be exhaus-
tive but only to indicate the author or authors who provide an adequate
description or a key to identify the particular species. Short descriptions
are given here, however, and comprise a few outstanding features or key
characters in the external morphology of each species,

The world distribution of each species is outlined, and its local
distribution is related to observed optima and ranges of depth and
temperature, Maps of distribution in the northwest Atlantic are included.

Data from subsamples are used as far as possible to estimate the
averages and ranges of carapace length (here referred to as length or cl),
and to estimate the age, maturity and frequency of breeding of individuals
in populations of each species from different parts of the area. Associated
decapod species, parasites,; commensals or predators are given where possible.
Food contents of stomachs examined are noted, and the left mandible of each
species is described. 1In this section "ova" refers to the ova in the
ovaries and "eggs" to eggs on the pleopods.
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DECAPODA MACRURA
Tribe: PENAEIDEA
Family: PENAEIDAE

Sergestes arcticus Krgyer, 1885. Sund, 1920.

This shrimp might easily be mistaken for a euphausiid. When in
fresh condition or recently preserved it has a few areas of intense red
colour, the most conspicuous of which is in the gastric area and can be
seen through the translucent carapace. The eyestalks are noticeably long.
The first 3 pairs of legs are microscopically chelate and much longer than
the others. The compact but dendrobranchiate gills are covered completely
by the pleura. In euphausiids the gills are also dendrobranchiate but more
diffusely branched and can be seen below the pleura,

Stephensen (1935) gave the North Atlantic distribution of this
species to include many areas reaching as far north as the Faroe-Iceland
ridge and reaching 69°N Latitude off northern Norway and 70°N off west
Greenland, FElsewhere it is found south to the western half of the
Mediterranean in Rurope and south to 35°N in America., It is also reported
from the South Atlantic and off Australia. It occurs in depths of 250-
L1500 m,

In the present collections, Sergestes arcticus occurred at depths
from 220-290 m in Hermitage Bay and on the Northeast-Newfoundland Shelf, and
from 560-770 m on the southwest slopes of the Grand Bank, It was found in
temperatures ranging from 2.1 to 8.0°C and evidently is restricted to deep
and warm Atlantic water (Fig. 7, 8 and 9).

Other pelagic species taken in the trawl with S, arcticus were
Pasiphaea tarda and P. multidentata (Fig. 6). Large numbers of the
euphausiid, Meganyctiphanes norvegica, were frequently present in the
hauls (One exceptional sample of 700 S. arcticus had only 30 specimens of
M. norvegica). S. arcticus probably competes with euphausiids for both
food and space in this bay.

Food remains in the stomachs of both S. arcticus and M. norvegica
consisted of calanoid copepods and chaetognaths.

The mandible of S. arcticus has a molar process with a flat grinding
surface and one shearing cusp at the edge. The edge is joined to the sharp
blade of the incisor process, which is curved and even, except for one low
tooth near the centre. The long palp is in two parts, the distal of which
is about one-quarter the length of the proximal (Fig. 10).

Average lengths were 15 mm in males and 18 mm in females from
Hermitage Bay., The sizes of individuals from the Hermitage Bay population,
which lives in moderately high temperatures and at optimum depths; were
significantly larger than those taken further north, North of Newfoundland
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and in Ungava Bay, males averaged 12 and 11 mm in cl and females 1l and 12 mm
in cl, respectively, Where the species was trawled temperatures were lower
than and depths were probably not within the optimal range (Table I). 1In
Hermitage Bay males were mature at 11 mm in cl, but the size of females at
first maturity could not be determined since all were taken in autumn and all
had small ova.

Table I. Lengths of Sergestes arcticus collected from New-
foundland, Labrador and Ungava Bay during 1947-60.
Localities Hermitage Bay North of Ungava Bay
Newfoundland
Depth m 200-770 175-410 15-372
Temperature 3,7 to 5.5 0.1 to L.k con
°C
Average cl | M 15 12 11
mm . F 18 14 13
Range of ¢l M 12 - 19 11 - 14 9 - 15
i F 13 - 20 10 - 17 9 - 16
Humbers M 103 9 71
examined F 104 L0 81

aSome specimens from cod caught at these depths



- 19 -

Gennadas elegans (S. I. Smith, 1882).

This is a comparatively small red shrimp, It has a short pointed
rostrum with a distinct dorsal crest at the carapace. The apex of this
crest i1s formed by a forward directed spine. Each eye has an inner pro-
jection on the peduncle. As in all penaeids the 1lst-3rd pairs of legs are
chelate, The l4th and 5th legs are about as long as the others but they are
very slender.

Sund (1920) states that this species is the commonest deep-sea
shrimp in the Atlantic at depths over LOO m., It is not found north of the
Faroe-Iceland ridge or the northern Labrador Sea but in many areas of the
North Atlantic and in the Mediterranean as far as the Sea of Mamara. It
is also found in the South Atlantic off South Africa.

Locally, specimens were collected off the Northeast-Newfoundland
Shelf (50°25'N, 50°33'W) from 695 m, and south of Green Bank (LL°S7'N,
SL°27'W) from 475-550 m (Fig. 9). The water temperature was 3.5°C.

Acanthephyra pelagica and Pandalus borealis (Fig. 6) were collected
in the same hauls with Gennadas elegans.,

Stomach contents were mostly amorphous, probably phytoplankton, but
many partly digested fish scales were present and also crustacean fragments.

The mandible in this species has molar and incisor processes which
are confluent, The incisor process has too teeth with cutting edges at the
outer or anterior end, The molar is a long triangular ridge with 2 pointed
cusps at the base or inner edge. The palp is in two sections which are
large an? flattened, with the inner edge double and fringed by plumose setae
(Fig. 10).

Average carapace length of the males was 10 mm and the females 11 mm,
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Plesiopenaeus edwardsianus (J. Y. Johnson, 1867); Milne-Edwards
and Bouvier, 1909.

This is a very large shrimp, brilliant crimson in colour with a
heavy fringe of gold coloured setae on the edges of the carapace, abdominal
pleura , telson and exopods of the maxillipeds. The rostrum has an atten-
uvate point and is about one-half the length of the carapace. Milne-Edwards
and Bouvier (1909) state that there are invariably three spines above on
the rostrum. In one of our specimens only two spines are present but this
may have been caused by regeneration of part of the rostrum. The species
is sexually dimorphic: the antennal scale has an elongate acuminate tip
in the males., As in all penaeids the anterior 3 pairs of legs are chelate,
The antennal and one of the antenmular flagella are extremely long.

Burkenroad (1936) states that this species is "in considerable
abundance in the North Atlantic and a form identified with it, although
apparently not by direct comparison, in the Indian Ocean".

Specimens were collected on the southwest slope of the Grand Bank
(L3°h2'H, 51°15'W and 43°17'N, 51°30'W) in depths ranging from 365-730 m
and temperatures of L to 8°C (Fig. 9).

Species also in the trawl were Sergestes arcticus and Pasiphaea

tarda.

Food in stomachs of P. edwardsiamus was shrimp, euphausiid,
amphipod, chaetognath and polychaete fragments.

As in the other penaeid mandibles examined, the molar and incisor
processes are confluent. The incisor process had 3 teeth, the largest of
which is in the centre, The smallest one is at the outer or anterior end
of the incisor, The other is a low obtuse tooth between the large tooth
and the molar process, All have sharp cutting edges and are joined to the
molar process by a short blade. The molar process is triangular in shape
and has 6 cusps of which two on the inner edge are sharp and pointed. The
large palp is in two sections which are covered with long, robust and
plumose setae (Fig. 10).

Two males, 54 and 55 mm in cl and 194 and 197 mm in total length
were taken, and two females, 7, and 39 mm in cl, the former 195 mm in total
length and the latter damaged.
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Tribe: CARIDEA

Family: OPLOPHORIDAE

Acanthephyra pelagica (Risso, 1816).

n haeckeli Kemp, 1939; Chace, 1940,

" pelagica (Risso); Sivertsen and Holthuis, 1956,

This is a medium-gized shrimp, deep crimson in colour, with a
moderately long pointed rostrum toothed above and below., There is a long
mid-dorsal carina almost reaching the posterior edge of the carapace. A
short carina extends from the branchiostegal spine on the carapace. All
the abdominal segments except the first are dorsally carinate, There is a
posterior dorsal spine on the 3rd, Lth, 5th and 6th abdominal segments and
8-11 pairs of lateral spines on the telson.

This species has been taken as far north as Davis Strait and
Iceland in the North Atlantic and south to Latitude 13°N including the
Mediterranean. It has also been taken over most of the deep Atlantic.
It is found in the South Atlantic south of Latitude 24°S in the Indian
Ocean south of Latitude 32°S and in the Pacific north of Latitude 57°S.

It occurred in catches from the eastern edge of the Grand Bank, off
the Northeast-Newfoundland Shelf and northward to the east coast of Baffin
Island, It occurred in depths ranging from 6L40-700 m and temperatures of
approximately L°C. The "Michael Sars" expedition took a few specimens
southeast of Newfoundland at Stations 66, 67 and 70 in depths varying from
600~-8L0 m (Sivertsen and Holthuis, 1956). Distribution in this area is
shown in Figure 9,

Gennadas elegans and Pandalus borealis occurred in the same hauls
with this species (Fig. 6).

Crustacean and chaetognath fragments were common in stomach con-
tentsj euphausiids, copepods, fragments of small fish were occasionally
present, and sponge spicules more rarely (Table XLIX).

The mandible consists of both incisor and molar processes and a
two~sectioned palp. The distal rounded section of the palp is about one-
fifth as long as the proximal. Both sections are fringed with stout
plumose setae. The incisor process has a short blade-like portion con-
tinmuous with a recurved serrated edge bearing 10 teeth. A short gap
separates the incisor from the molar process which has an inner recurved
edge with small teeth along the outer half. Below this there is a hollow
platform which bears short bristles and there appears to be no true
grinding surface (Fig. 11).

The average length of the males taken was 21 mm (range 16-2 mm)
and of the females 21 mm (range 15-31 mm), An ovigerous female with eyed
embryos in the eggs was taken in May. It had small ova. Other mature
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females were non=-ovigerous in May but had large maturing ova, This was also
true of the mature non-ovigerous females taken during August-September,
However, 67% were ovigerous in October suggesting that there is one spawning
in late autumn in the populations sampled in this area. The high percentage
(80%) potentially ovigerous in autumn also suggests annual spawning.

Family: NEMATOCARCINIDAE

Nematocarcinus ensifer (Smith, 1882). Sivertsen and Holtuis, 1956.

This shrimp has two groups of rostral spines. Four distal spines
are well separated from each other while the eleven on the anterior carapace
and the proximal part of the rostrum are close together. The pleura of the
hth and 5th abdominal segments are produced posteriorly and the ischio-meral
joints of the pereiopods are distinctly enlarged.

It is found in the North Atlantic from the Mediterranean, Canary
Islands, Bay of Biscay, southwest of Ireland, south of Iceland and from
Newfoundland to 31°N Latitude off the American east coast. In the Indian
Ocean it is reported from the Bay of Bengal and the Arabian Sea, and in the
Pacific from Japan, New Guinea and the west coast of Central America.
Depths frequented are 535-3650 m (Sivertsen and Holthuis, 1956).

A single specimen was taken in a haul near the southwest edge of the
Grand Bank (L3°27'N, 52°03'W) at a depth of 660-735 m. Distribution records
in this area are shown in Figure 12,

Also present in the haul were Polycheles granulatus and Stereomastis
sculpta.

The specimen was 24 mm in cl, an ovigerous female with small ova in
Ifay and eggs 0.8 mm in diameter,
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Family: PASTPHAETDAE

Pasiphaea tarda Krgyer, 1845. Sund, 1912; Sivertsen and Holthuis,
1956,

The glass shrimps are large, laterally compressed and translucent
to bright red in colour. The rostrum is only a small thin and pointed pro-
jection, P. tarda has one to six, but mostly three, spines present on the
basis of the 2nd pereiopod.

It is found in the North Atlantic as far north as Greenland and Jan
Mayen and occurs along the European coast to Biscay Bay. On the American
coast it occurs as far south as South Carolina. In the Pacific it is found
from Unalaska to the State of Washington while Faxon (1895) reported it
froz Ecuador, Depths frequented are 250-2L,00 m (Sivertsen and Holthuis,
1956).

In the area of investigation it was found further east and north than
P, multidentata (Fig. 12). It occurred in Hermitage Bay, southwest of the
Grand Bank, off Cape Ray in Cabot Strait, on the Northeast-Newfoundland Shelf,
off Labrador, in Hudson Strait and southeast of Baffin Island, Off
Newfoundland it was caught in depths from 200-640 m and at temperatures
from 1 to 6°C (Fig. 7 and 8); further north it appeared to be in deeper
water (from 330-770 m) and temperatures were slightly leower (from 1 to 4°C)
than off Newfoundland,

Off Labrador 14% of the specimens had the rostral area infested by
Ellobiopsidae. On the Grand Bank 10% were infested. Other species of
shrimp in the hauls were Sergestes arcticus and P. multidentata. Pandalus
borealis and Spirontocaris 1illjeborgi were also present in hauls from

Hermitage Bay (Fig. 6).

Off Newfoundland the maximum length recorded for P. tarda was 59 mm
compared with 30 mm for P, multidentata. The average length for males of
P. tarda was 16 mm, which was considerably smaller than the average length
of 29 mm for females., Off Labrador and in Ungava Bay the males were larger.
They averaged 41 and 38 mm in cl, respectively, while the females were 30
and 31 mm in cl (Table II). Generally, average length appears to increase
with increasing depth (Fig. 13).

Egg diameter in late autumn was 3.2 mm, 0,8 mm larger than the eggs
of P, multidentata taken at the same time and in the same area. Although
the majority of females from off Newfoundland were over 25 mm in ¢l and
collected in October and December, only one was ovigerous., In those col-
lected in May, however, 50% were ovigerous and one had eyed embryos in the
eggs suggesting spring hatching by some individuals in this part of the
area. In the north about 4O% of the females caught in August and September
and over 37 mm in cl had large ova in the ovaries, They would probably lay
their eggs in late autumn, In these samples there were two females with
advanced eyed embryos and they also had large ova (Table III). This would
suggest that eggs are carried for the greater part of the year in the
north and that a new batch is laid shortly after the larvae are released.




- 24 -

Table II. Lengths of Pasiphaea tarda and P. multidentata from different
localities in the area of investigation, 19L6-60.
Localities | Newfoundland Newfoundland Ungava Bay P. multi-
and Labrador dentata
(Newfoundland)

Depth m 200-610 330~770 15-792 200-380
Temp. °C 1.0 to 5.4 1.0 to 5.6 . L.5 to 5.5
Average cl M 16 Ll 38 23

mm F 29 31 33 23
Range of ¢l | M 1L - 17 31 - LS 30 - L 16 - 30

mm F 14 - 59 16 - 143 18 - )42 13 - 30
Numbers M 3 11 L L0
examined F 20 22 10 L8

aDepths at which cod were taken with shrimp in stomachs
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Table IIT.

Maturity of Pasiphaea tarda collected from July
to September off Labrador.

Males Females
cl Non-ovigerous Ovigerous
mm
Small TLarge Small Large Large
vd vd ova ova ova
1 - 16 2
17 - 19 3
20 - 22 N
23 - 25 0
26 - 28 1
29 - 31 1 1
32 - 34 3 0 1
35 - 37 0 0 1
a
38 - 140 0 1 3 2 1
L1 - L3 3 1 3 0 0
L - L6 1 2 0 1 0
L7 - 55 1 12
Totals 7 5 20 3 2
Mature 7 5 7 3 2
% probably '
breeding L2 L2
in autumn

aEyed embryos
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Euphausiids were the most frequent organisms in the stomachs.
Chaetognath and shrimp fragments and a beak of a small squid each occurred
once,

The mandible consists of an incisor process only. It has a
sagittate edge, three of the largest teeth of which are anterior and the
middle one of these has a short secondary tooth., The three are followed
by 7 teeth in a series decreasing in size until a short even edge is
reached yhich ends in a single tooth at the posterior end of the mandible
(Fig. 11).

Pasiphaea multidentata Esmark, 1866. Sund, 1912; Sivertsen and
Holthuis, 1956.

This species is very similar in appearance to Pasiphaea tarda but
appears to be smaller on the average. WMicroscopic examination is necessary
to reveal the 7-12 spines on the basis of the 2nd pereiopod. Immature
specimens may have fewer spines than the specific number which is found in
adults,

P. multidentata is found in the North Atlantic along the west coast
of Zurope and in the Mediterranean. It is present off Iceland, Greenland
and the American coast from north of Hudson Strait to Massachusetis,
occurring in depths of 10-2000 m (Sivertsen and Holthuis, 1956).

Hermitage Bay (200 m) and Cabot Strait (315 m) were the only places
of capture in the present survey (Fig., 12). Temperatures were 4,8 to 5.5°C.

The pelagic shrimps P. tarda and 5. arcticus were present also in
catches from Hermitage Bay as well as semi-demersal species P, borealis and
S. 1lilljeborgi.

Males and females taken were similar in size and are compared with
P. tarde in Table II. In Hermitage Bay most females above 25 mm in cl were
ovigerous in December and probably spawn annually. Egg diameters wvaried
from 2.2 to 2.4 mm. The males had small or medium vasa deferentia with
little or no sperm present in those from December catches, However, a
male,; 27 mm in c¢l, which was taken in November, had the vas deferens full
of sperm.

Stomachs were mostly empty, but crstacean fragments, probably
euphausiids, were found in one. The mandibles are similar to those of
P. tarda (Fig. 11) but have 6 teeth following the 3rd or most posterior
Targe tooth instead of 7 teeth as in P. tarda. In addition the Lth tooth
is almost secondary to the 3rd and slightly separated from the decreasing
series,
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Family: HIPPOLYTIDAE

Bythocaris payeri (Heller, 1875); Sivertsen and Holtuis, 1956.

This i3 a small pale red shrimp with a short rostrum and long wide
antennal scales. The eyes are large. The carpus of the 2nd pereiopod has 9
anmulations. The endopodite of the 3rd maxilliped is expanded distally,
flattened and provided with large rake-like teeth,

Sivertsen and Holthuis (1956) reported the capture of 2 specimens by
the "Michael Sars" at Station 70 southeast of Newfoundland in 550 m. Its
distribution further includes the North Atlantic and the Arctic Oceans, from
the Kara Sea, the Faroes and Shetlands, Iceland, Greenland and Davis Strait
to Newfoundland in 180-1000 m,

The present specimens were taken north of 66°N Latitude off the east
coast of Baffin Island in depths from 265-715 m and temperatures varying
from -1.1 to 1.2°C,

Other species present were Lebbeus polaris, Sclerocrangon ferox,
Pandalus borealis and Sabinea septemcarinata (Fig. 6).

The average length of the males was 6 mm and the females 9 mm with
ranges of 5-7 mm and 7-11 mm in cl, respectively.

A1l females were ovigerous in August and in one of these, large ova
were present, The eggs were 2.2 mm in diameter, However, almost all had
eyed embryos ready to hatch and the eggs would be slightly larger than usual
at that time.

Crustacean remains and sponge spicules were found in the few stomachs
examined.

The mandibles, unlike those of the other hippolytids examined, have
no palps or incisor processes, The mandible is in effect a slender molar
process with a sharp ridge across the centre of the crown., The ridge has a
pointed cusp at each end, A slightly hollow platform outside the ridge is
surrounded by a row of short close bristles similar to the edge of the
slightly narrower platform inside the ridge (Fig. 38).
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Fualus fabricii (Krdyer, 1841); Holthuis, 1947.

Spirontocaris fabricii (Krgyer); Rathbun, 1929,

This is a small pale~red shrimp. Its large rostrum is as long as
the carapace which has L spines mid-dorsally at the base of the rostrum,
but there are no spines above on the rostrum. No supraocular spines are
present in this genus and there is an exopod on the 3rd maxilliped.
Epipods are present on the 1lst pereiopods only but are lacking in some
specimens,

This species has been taken in the northwest Atlantic from Foxe
Basin and West Greenland to Massachusetts Bay but not east of
Greenland, In the Pacific it is found from the Japanese Sea and east
Siberian coast to Alaska, and in the Arctic Ocean off Alaska. Depths
recorded are L-200 m (Holthuis, 1947).

It was trawled in small numbers throughout the present area in
shallow water (Fig. 15). Off Newfoundland and Labrador the depths varied
from 60-140 m with one exception at 255 m. In northern Foxe Basin it was
taken at 0-35 m and in southern Foxe Basin at 1L4-75 m (Fig. 8). Tempera-
tures at those stations were low, -0.9 to 0.7°C in Newfoundland and
Labrador and as low as -1.5°C in Foxe Basin (Fig. 7). Rathbun (1913)
had recorded it from Ungava Bay to Forteau in depths of 6-37 m; Leim (1921)
at Grand Manan, etc.; Frost and Thompson (1932) from Labrador to the Grand
Bank with fewer specimens to the south, Winkle and Schmitt (1936) from
Foxe Basin, Squires (1957 and 1962) from many places in Ungava Bay and
Frobisher Bay, and Prefontaine and Brunel (1962) from the St. Lawrence
estuary. These records are included in Figure 15,

Cod would appear to be an important predator on this species. It
was present in the stomachs of cod from Ungava Bay, Nachvak, Fogo, central
Grand Bank, Ramea and Port-aux-Basques (Table XLVII). It was also present
in stomachs of ringed, bearded and harbour seals from Ungava Bay.

E. fabricii was frequently trawled with specimens of Pandalus
montagui, Spirontocaris spimus, S. phippsi, Lebbeus polaris and
L. groenlandicus (Fig. 6).

The average length of males was similar throughout the area, but
the males reached a larger size in Ungava Bay and Foxe Basin., The females
had a greater average length and were larger to the north than in
Newfoundland and Labrador (Table IV),

Almost all females examined from Newfoundland and Labrador were
ovigerous in spring (May and June) and in autumn (October and November).
In Foxe Basin, only 6L% of the mature females were potentially ovigerous
in autumn (Table V). This may indicate that individuals in the Foxe
Basin populations spawn only in alternate years (Table XLIV).

In Foxe Basin, this species appeared to feed on detritus. The
majority of stomachs contained phytobenthos., Only a few had crustaceans
and polychaetes present (Table XLIX).
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Table IV. Lengths of Eualus fabricii from different loca-
tions in the area of investigation, 1946-60.
Localities . Newfoundland Foxe Basin Ungava Bay
and Labrador
Depth m 6L4-260 0=-75 10-275
Temp, °C -0.9 to L.5 -1.5 to -1.0 =-1.4 to 3.4
Average cl M 7 7 7
m F 8 10 9
Range of cl M 6,7 3 -10 - 12
mm F 5§ -12 L - 12 Ly -1,
Numbers M 2 L0 119
examined F 12 L3 183
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Table V. Maturity of Eualus fabricii collected in
Foxe Basin in Auvgust and September.
Males emales
cl lNon~ovigercus  Ovigerous
mm
Small Large Small Larze mall
vd vd ova ova, ova
L 3
5 1 0 2 1
6 1 2 0 1
7 0 7 3 1
8 1 2 3 2
9 3 2 9
10 L 1 8
11 1
12 1
Totals 3 1k 15 7 19
a
% probably
breeding 82 6L

in autumn
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The mandibles are typically hippolytid (Fig. 1h). The outer divi-
sion of the molar surface is larger than the inner and has 2 pointed cusps
and a bristle fringe: the inner is small with a tuft of bristles, The
incisor process has two small teeth following the larger terminal one.

The palp, almost equal in length to the incisor process, has a distal
gsection about 3 times as long as the proximal part,.

Eualus gaimardi gaimardi (H. Milne-Edwards, 1837); Holthuis, 1947.

Spirontocaris gaimardi (Milne-Edwards); Heegard, 19L1.

This sub-species resembles E, fabricii but its rostrum is toothed
above as well as below and the blade of the rostrum is not as deep as in
fabricii., Epipods are present o