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Abstract

LuBinsky, L. 1980. Marine bivalve molluscs of the Canadian central and eastern
Arctic: faunal composition and zoogeography. Can. Bull. Fish. Aquat. Sci.
207: 111 p.

Composition of marine bivalve fauna of the shallow-water region of the Canadian
central and eastern Arctic, and distributions of species are discussed. The data are based
on reports of expeditions to the Canadian Arctic since 1819 and on collections (iden-
tified by the author) of expeditions to this region by the Arctic Biological Station, Fish-
eries Research Board of Canada, Ste. Anne de Bellevue, Qué. (now Department of
Fisheries and Qceans), the National Museums of Canada, and museums of the USA.
The shell morphology of individuals and populations of 64 species and their areas of
distribution are described. The zoogeography of bivalves in the Canadian Arctic is dis-
cussed and illustrated on the basis of the Wisconsin glaciation of the region and present
characteristics of arctic and subarctic marine waters.

Key words: Arctic, marine benthos, bivalve molluscs, fauna, zoogeography

Résumeé

LusiNsky, 1. 1980. Marine bivalve molluscs of the Canadian central and eastern
Arctic: faunal composition and zoogeography. Can. Bull. Fish. Aquat. Sci.
207: 111 p.

Le présent Bulletin examine la composition de la faune bivalve marine des eaux peu
profondes du Centre et de 'Est de '"Arctique canadien, ainsi que la répartition des
espéces. Les données sont fondées sur les comptes rendus d’expéditions dans I*Arctique
canadien depuis 1819 et sur les collections d’expéditions recueillies par la Station de
biologie arctique, Office des recherches sur les pécheries du Canada, Sainte-Anne-de-
Bellevue {Québec) {qui fait maintenant partie du ministére des Péches et des Océans),
par les Musées nationaux du Canada et par les musées des Etats-Unis, identifiées par
I"auteur. On y décrit la morphologie de la coquille d’individus et les populations de 64
espéces, ainsi que leurs aires de répartition. La zoogéographie des bivalves de I’Arctique
canadien est analysée et illustrée en fonction de la glaciation du Wisconsin dans cette
région et des caractéristiques actuelles des eaux marines arctiques et subarctiques.

vi



Introduction

This Bulletin is a study of the fauna of
marine bivalve molluscs in the shallow-water
region of the Canadian central and eastern
Arctic  between Parr Inlet (82°3I'N,
60°05W) in the north, Cape Bathurst
(70°32'N, 128°05'W) in the southwest, and
the Strait of Belle Isle (51°30'N, 56°30'W)in
the southeast.

As a list of bivalves of this region was
never compiled, and areas of distribution of
these molluscs almost unknown, the relation
of bivalve fauna of this region to fauna of
neighboring regions was never previously
analyzed.

The region under study is between the
Arctic and Atlantic oceans, and close to the
Pacific Ocean. Although the Canadian
Shield separates the deep regions of these
oceans, their faunas are connected over the
submerged northeastern part of the con-
tinent.

Recent bivalve fauna of this region is of
Pleistocene origin. Its formation was deter-
mined by geological events of the Wisconsin
period and by the presence of water masses
both of Arctic and Atlantic origin.

The grounded Wisconsin ice destroyed
the marine fauna of the region and caused
intensive migrations at its periphery. The
basic pattern of the recent distribution of
marine bivalves is the result of several
marine post-Wisconsin transgressions over
the depressed areas freed by the retreating
glacier, and followed by marine withdrawals
caused by land rebound. Temporary climatic
fluctuations, e.g. the hypsithermal, caused
corresponding fluctuations in the distri-
bution of marine bivalves. The zoogeogra-
phy of recent bivalve fauna can be only
understood against the background of events
of the post-Wisconsin period.

In high latitudes, three marine zoogeo-
graphic zones were recognized — the Arctic,
the Boreal, and an intermediate Low-Arctic
(or Subarctic) Zone. Water temperature was
regarded as the master factor in zoogeo-
graphic zonation, yet the temperature ranges
as well as ecological peculiarities characteris-
tic of these zones were never clearly stated;

the boundaries of these zones remained
vague.

Recognition of the importance of
marine water masses in animal and plant dis-
tribution became the base for a new ap-
proach to marine zoogeography. At present,
the chemical and physical properties of these
masses are regarded as the basic parameters
of marine environment, and determine the
composition of fauna and flora, as well as
the areas of distribution of both animal and
plant species.

Ekman (1953, p. 138) was the first to
stress that **. . . the North Atlantic testifies
more closely than other parts of the ocean
that marine zoogeography must primarily be
the zoogeography of various waters, and
only secondarily a zoogeography of various
coastal regions.”” Dunbar (1968, p. 42)
stated that in high latitudes there exists *°. . .
a broad zone in which the Arctic and the
non-Arctic waters are found together in the
upper layers (200-300 meters), either in
closely associated streams or as mixed
water.”” He identified the area of polar water
as the marine Arctic Zone, the area of mixed
waters as the Subarctic. He presented a map
(fig. 10) of this zone in the Pacific and
Atlantic sectors of the Arctic, and discussed
the biological and zoogeographic implica-
tions (p. 43-49).

Only a few authors have studied distri-
bution of benthic animals in relation to
water masses (Blacker 1957, 1965; Galkin
1964; Kobiakova (1960); Nesis 1959, 1960,
1963a, b, 1965; Ockelmann 1958, 1965).
Most malacologists still discuss distribution
of molluscs in relation to temperature ranges
(Ellis 1955; Fisher 1961; Hall 1964: Miloslav-
skaia 1958). Filatova (1957a, b) who pro-
duced the first zoogeographic scheme for
this group of animals in the Eurasian Arctic
seas, did not emphasize the relationship be-
tween the distribution of bivalves and the
peculiarities of water masses of this region.

Dunbar (1968, p. 3) regarded develop-
ment of life in the north as an ““. . . adapta-
tion of the whole ecosystem to the Arctic
conditions’” and stressed the importance of
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the time factor in the study of Arctic distri-
butions.

In this Bulletin the existing pattern of
distribution of bivalves is considered the
result of a temporary balance between ani-

mals and their changing environment.

Wisconsin events and recent physio-
graphy of the Canadian Arctic marine region
form the background for the discussion of
bivalve distribution.

HISTORY OF FAUNISTIC EXPLORATION

Despite the remoteness of the Canadian
Arctic from Europe, its exploration has been
initiated by European countries searching
for the northwest passage to the West Indies.
Expeditions of the first, “‘classical,”” period
were sponsored mainly by Great Britain and
the Scandinavian countries. This period
began with the journey of Baffin, 1616, and
ended in 1859 with the search for the ill-fated
expedition of Franklin. In attempting to pass
through the Canadian Archipelago, expedi-
tions of this period contributed to the knowl-
edge of geography and oceanography, but
only incidentally to biology, of this region.

The second period, 1860-1947, was
characterized by a decline in participation of
European countries, and by intensification
of exploration by the Canadian Govern-
ment,

The third, recent, period began in 1947
with the planned expeditions of the Arctic
Biclogical Station, Ste. Anne de Bellevue,
Que., the expeditions of the WNational
Museums of Canada, and of other Canadian
Government institutions. The work of the
Pleistocene Group of the Geoelogical Survey
of Canada (GSC), of its Oceanography
Branch, and the Bedford Institute of Ocean-
ography greatly contributed to the knowl-
edge of geology, oceanography, and marine
biology of this region.

Shallow-water molluscs were the first to
be collected. Early samples were mostly inci-
dental, often inadequately labeled, and
resulted in the publication of indiscriminate
listings of bivalves collected by expeditions
passing through several zoogeographic
zones. Biological reports were seldom pub-
lished simultaneously with the ‘“‘Report of
Progress’’ of the expeditions, and are widely
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scattered in both European and American
publications. Despite all the drawbacks, the
foundations of Canadian marine zoogeo-
grahy were laid in this early period, and a
considerable number of marine bivalve
species were collected, many new to science.

Published Records

Published data on Canadian Arctic
bivalves are summarized in Tables 1, 2, and
3. They record the first finding of cach
species in this region, and give names of
species according to recent nomenclature.
Species with type-locality in the Canadian
Arctic are marked by asterisks(*). The
original papers should be consulted for com-
plete lists of species found by the expe-
ditions.

The Canadian Archipelago
(Table 1)

The earliest samples of Canadian
bivalves came from the southeastern Cana-
dian Archipelago and were collected by
expeditions of Ross, 1818; Parry, 1819-20;
and Belcher, 1852-54. Routes of these expe-
ditions are mapped by A. Taylor (1955, fig.
3, 4, 11). Lists of bivalves published by
Leach (1819), Gray (1824), and Reeve (1855)
contain many common species, but also
some rare ones, including several new to
science (Table 1). The nomenclature used is
partially outdated and some species have
been obviously misidentified. The identity of
Nucula arctica Gray, 1824 was discussed at
length (Whiteaves 1901, p. 127), until its
name was stabilized by the International



TarLE 1. First records of bivalves in the Canadian central Arctic. (*Indicates species with type-locality in Canada)

First record

Species

Leach 1819

Gray 1824

Suthertand 1852

Reeve 1855

Stimpson 1864
Smith 1877

Jeffreys 1877

Grieg 1909

Dall 1919

Dall 1924

Thorson 1951

Ellis 1960

Wagner 1962

I. Lubinsky 1976

Wagner 1977

Hiatella arctica (Linné 1767)
*Pandora glacialis Leach 1819

Macoma caicarea (Gmelin 1791)

Astarte borealis (Schum. 1817)

Mpya truncata Linné 1758
*Portlandia arctica (Gray 1824)
Nuculana minuta (Fabr. 1776)
Cyrtodaria kurriana Dunker 1862
*dstarte crenata (Gray 1824)

*4. arctica (Gray 1824)

Montacuta substrigta (Montagu 1808)

Lima subaguriculata (Montagu 1808)
Porilandia arctica (Gray 1824) var.
porilandica {Hitchcock 1836)
*P. siliqua {Reeve 1855)
*P. sulcifera (Reeve 1855)
Nucula belloti Adams 1856
Yoldia hyperborea (Loven) Torellt
hyperborea Ockelmann 1954

Astarte elliptica (Brown 1827)
Nuculana pernula (Miiller 1779)

Cuspidaria subtorta (G. O. Sars 1878)

Nuculana pernula costigera (Leche 1883)
Macoma torelli (Steenstrup) Jensen 1904
M. moesta (Deshayes 1854)

Astarte warhami Hancock 1846

Liocyma fluctuosa (Gould 1841)

Mya pseudoarenaria Schiesch 1931
(as M. intermedia Dall 1898)

Bathyarca frielei (Friele 1877)
(as B. pectunculoides (Scacchi 1833))
*Pseudamusium ringnesia Dall 1924

Periploma abyssorum Verrill et Bush
1893

Nucula delphinodonta Mighels et
Adams 1842
Thracia myopsis (Beck) Meller 1842

Yoldiella frigida (Torell 1859)
Thyasira dunbari Lubinsky 1976

Yoidiella fraterna Verrill and
Bush 1898
Y. lenticuta (Mpller 1842)

*A. striata (Leach 1819)
*4. banksi (Leach 1819)
Astarte sp. (as A. scotica)
Musculus sp. ?

Serripes groenlandicus (Bruguiére 1789)
*Bathyarca glacialis (Gray 1824)
“Musculus niger (Gray 1824)

*M. discors Linné var. laevigatus et var.
substriatus (Gray 1824, Jensen 1912)
*Pecten vitreus (Gray 1824)

Nuculana buccata (Steenstrup 1842)
Musculus sp.

Astarte borealis (Schumacher 1817)
*4. fabula Reeve 1855

A. globosa Maller 1842
Clinocardium ciliatum (Fab. 1780)
Lyonsia arenosa (Meller 1842)

Crenella faba (Miiller 1776)

Thyasira gouldi (Philippi 1845)

M. loveni (Steenstrup) Jensen 1904
Thracia septentrionalis Jeffreys 1872
Thracia sp.

Delectopecten greenlandicus (Sowerby
1842)

Mytitus edulis Linné 1758

Musculus corrugatus (Stimpson 1851)

Yoldiella obesa (Stimpson 1877)

Axinopsida orbiculata (G. O. Sars 1878)
Dacridium vitreum (Mplier 1842)

Yoldiella tamara (Gorbunov 1946)

Thracia devexa G, Q. Sars 1878




Commission on the Zoological Nomencla-
ture, 1966. Yoldia hyperborea (Loven)
Torell was erroneously identified by Reeve
as Y. sapotilla Gould (fide Ockelmann
1958), and Cyrtodaria kurriana Dunker as
Glycymeris siligua Lam. Nucula expansa
Reeve and M. inflata Hancock are regarded
now as conspecific with N. befloti Adams,
1856 (Schenck 1939). Of the 25 species of
bivalves described as new by Leach, Gray,
and Reeve, only 16 were actually new. Even
so, they comprise almost one-third of all
bivalve species collected by the early expedi-
tions. Ellis (1960) recorded the following
species new for the southeastern Canadian
Archipelago: Nucula defphinodonta Migh.
et Adams, Dacridium vitreurn Mpgller,
Thracia myopsis (Beck) Mpller, and Axinop-
sida orbicilata (G. O. Sars). Ellis found
Mytilus edulis Linné with fresh soft parts on
the shores of Pond Inlet, North Baffin
Island.

The eastern Canadian Archipelago was
explored mostly by expeditions trying to
reach the North Pole (Taylor 1955, fig. 15,
17, 28). Species added to the fauna of the
Canadian Archipelago are listed in Table |
under Smith (1877) and Jeffreys (1877) of
the expedition of Nares, 1875-76; Stimpson
(1864), expedition of Hayes; and Baker
(1919), MacMillan’s Crocker Land Expedi-
tion, 1913-17,

Bivalves of the western Canadian Archi-
pelago were collected by the expeditions of
Sverdrup, 1898-1902, and Stefansson,
1913-19 (Canadian Arctic Expedition). The
routes are shown in Taylor (1955, fig. 24,
34). The molluscs collected were identified
by Grieg (1909) who listed five species new to
the region, and by Dall (1919, 1924) who
added six species he believed to be new to
science. According to N. MacGinitie (1959),
however, Liocyma beckii and L. viridis, and
Mya intermedia of Dall, are synonyms of L.
Sluctuosa Gould and of Mya pseudoarenaria
Schlesch, respectively. Two species new to
the region were added by Wagner (1962).
Thyasira dunbari 1. Lubinsky, 1976, was col-
lected in the northern Canadian Archipelago
by the MacDonald expeditions, 1952-57, and
the Arctic Biological Station, 1962,

Thus, among 61 species found in the
Canadian Arctic Archipelago, 15 were new
to science.

The Canadian Eastern Arctic
(Table 2)

Foxe Basin

Prior to the expeditions of the Arctic
Biological Station, Foxe Basin was one of
the least explored regions of the Canadian
castern Arctic. Parry navigated this basin in
1821-23 and reached Fury and Hecla Strait.
The same route was taken by Bartlett (Nor-
cross Expedition) in 1933. The biological
results were not published. A few samples of
bivalves of the Bartlett Expedition, identi-
fied by the author at the Smithsonian Insti-
tution, contain Asfarte strigta (Leach) and
Musculus laevigatus (Gray) (USNM 406132,
464316, 464318, 464333, 464334, 464341,
4643453) (Table 2).

The Fifth Thule Expedition in 1921-24,
collected five common species of bivalves
(Laursen 1946).

The Arctic Biological Station Expedi-
tion in 1956 was the first to investigate in
detail the bottom fauna of Foxe Basin.
Eighteen species of bivalves were collected
(Ellis 1960), Though no new records were
added to the fauna of the Canadian Arctic,
materials collected proved to be zoogeo-
graphically important.

Hupson Bay, Hupson STRAIT, aND
UnGava Bay

The first data on the bivalves of this
region were by Stimpson (1861) who listed
several common species from Ungava Bay,
and recorded Macoma balthica Linné for the
first time in this region.

Dall (1886) listed nine species from
Ungava Bay, among them Mya arenaria
Linné, (probably M. pseudoarenaria)
though he did not state whether live speci-
mens were found. Whiteaves (1881, 1885)
examined the bivalves collected by Capt R.
Bell in Hudson Bay and Hudson Strait. His



TasLe 2. First records of bivalves from the Canadian eastern Arctic. (*Indicates species with type-locality in

Canada)

First record

Species

Hancock 1846,
Cumberland Sound
Nucula befloti Adams 1856

Nuculana buccata (Steenstrup 1842)

N. minuta (Fabricius 1776)
Musculus niger (Gray 1824)

M. discors Linné var. laevigatus

(Gray 1824, Jensen 1912)

Stimpson 1861, Nucula belioti Adams 1856

Ungava Bay

Whiteaves 1881,

Hudson Bay Astarte banksi (Leach 1819)

Whiteaves 1885,
Hudson Strait

Dall 1886, Crenella faba (Miiller 1776)
Ungava Bay

Whiteaves 1901, Portiandia arctica (Gray 1824)
Hudson Bay

Dall 1924, Yoidia hyperborea (Loven) Torell 1859
Burwell (as Y. sapotilla Gould)

Musculus corrugatus (Stimpson 1851)

Wacasey et al. 1976,
James Bay

Chlamys istandica (Miiller 1776)
Pecten greenlandicus (Sowerby 1842)

Macoma balthica (Linné 1758)

Nuculana pernuia (Miiller 1779)
Yoldia myalis (Couthouy 1838)
Chlamys islandica (Miiller 1776)

Macoma calcarea (Gmelin 1791)

Astarte borealis (Schumacher 1817)

*A, wgrhami Hancock 1846

Serripes groenlandicus (Bruguiére 1789)

Cardium ciliatum Fabr. 1780

Mpya truncata var. uddevalensis Forbes
1846

Hiatella arctica (Linné 1767)

Lyonsia arenose (Moller 1842)

Mpytilus edulis Linné 1758

Mya sp.? (as Mya arenaria L.)

Musculus niger (Gray 1824)
Astarte elliptica (Brown 1827)
Cyclocardia borealis (Conrad 1831)

Mya sp.? (as Mya arenaria L.)

Astarte crenata (Gray 1824)

Macoma moesta (Deshayes 1854)

Pandora glacialis Leach 1819

Lyonsia arenosa (Mpller 1842) as
L. hyalina (Conrad)

Mya pseudoarenaria Schlesch 1931

papers (including that of 1901), provided the
basic material on bivalves of this region,
Whiteaves listed 26 species of molluscs,
among them ‘‘Mya arenarig Linné” from
Richmond Gulf and King George’s Sound.
The specimens from Richmond Gulf were
examined (by the author) and found to be
subfossil shells of Mya pseudoarenaria.
There was no opportunity to study Whit-
eaves’ specimens of Mya from Hudson Bay.
It is doubtful, however, that this species ever
lived in this bay. Whiteaves also found, for
the first time in the Canadian Arctic, the
zoogeographically  important  Chlamys
istandica Miiller, Cyclocardia borealis
Conrad, Yoldia myalis Couthouy, and
Astarte elliptica Brown.

Halkett (1898), who studied collections

of Capt Wakeham from eastern Hudson
Bay, and S. Brooks (1935), who worked on
material from the same region, listed species
already known from this area.

Dall (1924) identified bivalves collected
north of Hudson Bay by the Neptune Expe-
dition and added six species new to the
Canadian eastern Arctic. Ockelmann (1958),
however, pointed out that Dall’s Yoldia
sapotilla is Y. hyperborea (Loven) Torell
hyperborea Ockelmann, and that Lyonsia
hyalina is a misidentification. Laursen
(1946) added Astarte crenata (Gray) from
Roe’s Welcome Strait as a species new to the
eastern region. Richards (1936, 1941, 1962)
listed common recent and Pleistocene
bivalves from James Bay and western
Hudson Bay. Wagner (1968) published a list
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of bivalves from central Hudson Bay,
among them Bathyarca glacialis (Gray). This
species was first collected by Clarke in 1963
in the southeastern trench of the Bay.

WESTERN SHORES OF BAFFIN BAy

The first paper on molluscs from this
region was of Hancock (1846). His Nucula

inflata is regarded at present as a synonym
of N. belloti Adams, and Lyonsia gibbosa
Hancock as a synonym of L. arenosa
Miiller. New to the Canadian Arctic were
Crenella  decussata (Mont.), Turronia
minuta (Mont.), and Cyrtodaria kurriana
Dunker. Lists of bivalves by Dall (1879,
1886) did not add new species to the fauna of
the Canadian Arctic.

TaBLE 3. First records of bivalves of the southern shores of Labrador (51-55°N). (*Indicates species not found

north of the Strait of Belle Isle)

First record

Species

Packard 1867 *Anomia aculeatga Gm. 1792
*A. ephippium Linné 1758
Astarte banksi (Leach 1819)
A. elliptica (Brown 1827)

A. striata (Leach 1819)

Cardium ciliaturm Fabricius 1780

C. hayesi Stimpson 1862

*Placopecten grandis (Solander 1786)
Chiamys islandica (Milller 1776)
Lima subauriculata (Montagu 1808)
Nucula tenuls (Montagu 1808)

N. belloti Adams 1856
*Yoldia sapotilla Gould 1841

Nuculanag buccata (Steenstrup 1842)

N. minuta (Fabricius 1776)

*Crenella glandula (Totten 1834)
Musculus corrugatus (Stimpson 1851)

M. laevigatus (Gray 1824)
Crenella faba (Miiler 1776)
Musculus niger (Gray 1824)

*Modiolus modiolus (Linné 1758)

Mytilus edulis Linné 1758

Bush 1883

Crenella decussara (Montagu 1808)
Astarte borealis (Schumacher 1817)
Cryptodon obesus Verrill & Bush 1873

Thyasira gouldi (Philippi 1845)
Venericardia borealis (Conrad 1831)
*Cardivm pinnulatum Conrad 1831
Serripes groenlandicus (Bruguiére 1789)
*Gemma gemma Totten 1834
*Liocyma fluctuosa (Gould 1841)
*Spisula solidissima (Dillwyn 1817)
*S. polynyma (Stimps, 1860)
*Mesodesma arctatum {Conrad 1831)
Macoma calcarea (Gmelin 1791)

M. balthica (Linné 1758)
*Ensis directus (Conrad 1842)
*Thracia conradi Couthouy 1839

T. myopsis {Beck) Meller 1842
*Periploma papyratia (Say 1822
*Pandora trilineata Gould 1841
Lyonsia arenosa (Mpller 1842)
*Cyrtodaria siliqua (Spengler 1733)
Mya truncata Linné 1758

M. arenarig Linné 1758

Hiatella arctica (Linné 1767)

Pandora (Kennerlia) glacialis Leach 1819
Axinopsida orbiculata (G. O. Sars 1878)
Astarte arctica (Gray 1824)

LABRADOR CoOAST, 51°-55°N (TABLE 3)

Packard collected his material in 1860 at
Caribou Island, and later extended his col-
lecting area northward to Hopedale (Pack-
ard 1867). Bush (1883) published Packard’s
study of the molluses of the 1882 Stearns
Expedition to Labrador. Packard’s studies
showed that, besides many northern species,
the fauna of Labrador contains several
boreal species restricted mostly to the
southern shores of Labrador (though some
penetrate north of the Strait of Belle Isle).
In Table 3 these species are marked with
asterisks.

Molluscs Identified by Author

The basic sources of the material for
this study were extensive collections from the
central and eastern Arctic by the Arctic Bio-
logical Station (ABS), Ste Anne de Bellevue,
Que., the Freshwater Institute (FWI), Win-
nipeg, Man. (both of the Department of
Fisheries and QOceans), and by the National
Museums of Canada (NMC), Ottawa.

Collections of bivalves from the Cana-
dian Arctic were studied in the following
museums of Canada and the United States:
The National Museums of Canada (NMC),
Ottawa; Redpath Museum, McGill Univer-



sity (RMM) Montreal, Que.; Bedford Insti-
tute of Oceanography (BIO), Dartmouth,
N.S.; American Museum of Natural History
(AMNH), New York, N.Y.; United States
National Museum (USNM), Washington,
D.C.; Museum of Comparative Zoology
(MCZ), Harvard University, Cambridge,
Mass.

Specimens of bivalves for the compara-
tive studies were obtained from the Academy
of Natural Sciences, Philadelphia, Pa.; Stan-
ford University, Stanford, Calif. and Hel-
sing¢r Biological Station, Denmark.

Bivalves collected by the following
expeditions to the Canadian Arctic were
identified by the author:

CANADIAN ARCHIPELAGO

NMC — McDonald Expedition 1952-54
to the northern inlets of Ellesmere Island
collected 18 species of bivalves, 4 new to the
region and 1 new to science. Portlandia sul-
cifera Reeve, 1855 was found here for the
first time since its original description.

ABS — Expeditions of 1958-65 to the
southeastern and central Canadian Archipel-
ago: 46 species in 140 samples collected.

FWI — Expeditions of 1974-76 to
Strathcona Sound, northern Baffin Island:

34 species in 82 samples collected.

CANADIAN EASTERN ARCTIC

NMC — Johannsen Expedition 1920 to
Hudson and James bays collected 18 species
in 20 samples.

The Clarke Expedition 1963 — In
southeastern Hudson Bay collected 40 sam-
ples with numerous bivalves, 4 new to the
region.

ABS — The Dunbar and Grainger
Expeditions 1947-62: numerous bivalves in
418 samples collected.

LABRADOR

RMM — Steele Expedition 1957 to
southern Labrador provided data on the dis-
tribution of southern bivalves on its shelf.

Thus, this work is based on identifica-
tion and study of bivalves in about 1000
samples from the Canadian Arctic, in which
64 species, 5 new to the region have been
identified, and 1 new to science described.

A list of specimens identified by the
author with data on stations and number of
specimens is in appendix 1 to the author’s
Ph.D. Thesis ““Marine bivalve molluscs of
the Canadian central and eastern Arctic,”
McGill 1972,

Marine Shallow-Water Region

The marine shallow-water region of the
Canadian Arctic extends over the submerged
northeastern part of the Canadian Shield
and shelf. In the north, the region is bord-
ered by the Arctic Ocean and Beaufort Sea,
in the east by the narrows of Kennedy Strait,
Kane Basin, and Smith Sound, followed
southward by Baffin Bay, Davis Strait, and
Labrador Sea.

This marine region is subdivided into
the central (Archipelago) and the eastern
Arctic, the latter formed by Foxe Basin,
Hudson Bay, Hudson Strait, and the shelf
waters of Labrador. Its southern boundary
is in the region of the Strait of Belle lsle,
Labrador, and the northern shelf of New-
foundland.

The shelf of the Canadian Archipelago
is submerged below normal depth, estimated
by Jennes (1953) as 300 m, and by Pelletier
(1964), as 400-500 m. The physiography of
this shelf is described, and the submarine
topography presented by Pelletier (fig.
3-13).

The channels of the Canadian Archipel-
ago are irregular; shallow at the mainland
and increasing oceanward to 300-400 m deep
with troughs of 500-800 m (Can. Hydrogr.
Serv. 1966-67, chart §96-7).

Marine water bodies of the Canadian
eastern Arctic are broad and shallow. The
greater part of the bottom of Foxe Basin,
Hudson Bay, and Ungava Bay lies at and
above the isobate of 200 m. In Foxe Chan-



nel, northern Hudson Bay, and Hudson
Strait depths increase from 400 m in the west
to 800 m or more toward the Labrador Sea
(Dunbar 1951, 1958; Prest 1969).

Labrador shelf at normal depth is nar-
row and dissected, but widens southward.

Marine waters of the Canadian central
and eastern Arctic are in close contact with
the Arctic Ocean in the north and the Atlan-
tic in the southeast. Water of polar type with
a temperature below 0°C and salinity below
33-34%. is dominant (Dunbar 1951, fig.
3-12). However, in some areas changes in
temperature and salinity are caused by either
seasonal changes in insolation, addition of
melt water, local mixing, etc., or by admix-
ture of Atlantic water.

Waters of the Canadian Arctic region
were discussed by many authors, e.g. Bailey
(1957), Barber (1967, 1968), Barber and
Glennie (1964), Barber and Huyer (1971),
Campbell (1958), Campbell and Collin
(1956), Campbell et al. (1964), Collin (1960,
1962), Collin and Dunbar (1964), Dunbar
(1951, 1958), Ellis (1956, 1960), Grainger
(1960), Hachey et al. (1954), Jennes (1953),
Tully (1952), Wacasey et al. (1976). The data
show that in the polar water of this region
two layers originate, the surface and the sub-
surface, characterized mainly by the ranges
in fluctuation of temperature and salinity.
The surface layer is 50-70 m thick, with low
temperature and salinity that fluctuate sea-
sonally. In summer the temperature may rise
to 5°C and salinity lower to 19%. and even
to 4% (Ellis 1960; Grainger 1959, 1960;
Wacasey et al. 1976). Temperature and salin-
ity of the subsurface layer are more stable.
Temperature is below 0°C with an occa-
sional minimum of -1.97°C, and salinity
33-34%0. These two layers are present in the
entire region and are important in the distri-
bution of marine benthic organisms.

In the proximity to the Atlantic Ocean
another type of water originates that is char-
acterized by a different degree of admixture
of warmer and more saline waters of Atlan-
tic origin. Usually this water is below 250 m
and enters the Canadian Arctic region
through deeper channels. Dunbar (1951, fig.
3, 4) described the water masses in the Cana-

dian eastern Arctic, In 1968 (fig. 10) he illus-
trated the area of mixed waters (the subarctic
marine region) in Baffin Bay and the adja-
cent Canadian Arctic. Traces of mixed
walters were found in the southeastern Cana-
dian Archipelago and northern inlets of
Baffin Island (Bailey 1957, fig. 29; Barber
and Huyer 1971; Collin 1960, 1962, fig. 2, 3)
and in Hudson Strait (Campbell 1958;
Grainger 1959; Dunbar 1958). Further pene-
tration of Atlantic waters northward is pre-
vented by the submarine topography of the
Canadian Shield. Strong tides in the eastern
Arctic contribute to the mixing of waters to a
considerable depth, while temperature/
salinity stratification is observed in areas of
low-water exchange. In Hudson Bay, the
thermocline is at a depth of 25 m in the shal-
lows and at 50 m in deeper areas.

Thus, marine climate of the Canadian
Arctic in proximity to the Baffin Bay-Davis
Strait region is ameliorated by the mixed
waters deflected from the West Greenland
Current, and influenced by the proximity to
Labrador Sea. The ‘“North Water’”’ in
northern Baffin Bay probably contributes
also to the amelioration of the Canadian
eastern Arctic (Bailey 1957, Moira Dunbar
1969).

Waters in the Canadian Arctic are
derived from the Arctic Ocean, and enter the
Shield from the north. The depth threshold
of the shelf and Canadian Archipelago
permits entrance of only the upper layers of
water, to about 300 m deep in the north, and
less in the south., Therefore, only the polar
water and some cold-water layers can enter
the submerged region (Coachman and
Aagard 1974, fig. 4). To those waters are
added melt and drainage waters until the
flow reaches the area of Atlantic influence.

There is a constant but unstable circula-
tion over the submerged Canadian Arctic
region caused by pressure of polar waters
moving southward and a pressure of mixed
waters moving northward. Depth changes,
land dissection, and tides create an intricate
pattern of water exchange and sediment
deposition, more complicated than in any
other part of the marine Arctic (Dunbar
1951, fig. 13; Elizarov and Zotov 1960;



Forgeron 1959; Pelletier 1968).

Outflow of polar waters from the Cana-
dian Archipelago into Baffin Bay forms the
Canadian polar current that moves close to
Ellesmere and Baffin islands. In the eastern
Arctic, the outflow passes through Fury and
Hecla Strait, Foxe Basin and Channel into
Hudson Strait. A branch enters north-
western Hudson Bay and, after circulating
anticlockwise, joins the outflow through
Hudson Strait into the Labrador current.
Collin (1962) described the cross section of
waters moving through the channels of the
Canadian Archipelago as a waterway
120 km wide and 340 m deep. The flow
varies greatly and depends on the difference
in the water level between the Canadian
Basin and Baffin Bay (Coachman and
Aagard 1974, p. 50-54, fig. 4).

Dunbar (1962) regards Canadian Archi-

pelago waters as a direct extension of the
Arctic Ocean, and Foxe Basin and Hudson
Bay as regions associated with this ocean.
According to this concept, the southern
boundary of the Canadian Arctic is in Davis
Strait, A slight admixture of polar waters
was found as far south as Massachusetts
Bay.

The marine region south of Newfound-
land differs greatly from the Canadian
Arctic both in water masses and in pattern of
circulation. Changes originate from the
influx of waters from the Gulf of St. Law-
rence and from close contact with the
Atlantic QOcean {Bigelow 1927; Chamberlin
and Stearns 1963; Ekman 1953; Hachey et
al. 1954; Pyle 1962; Schroeder 1963). New
water {ypes originate here and marine
environment changes.

SYSTEMATIC DESCRIPTION OF THE FAUNA
OF BIVALVE MOLLUSCS

CLaSs BivaLvia

SUBCLASS PALAEOTAXODONTA
(= PROTOBRANCHIA)

ORDER NUCULOIDA
Superfamily NUCULACEA
Family NUCULIDAE
Genus Nucula Lamarck, 1799

Subgenus Ennucula Iredale, 1931

Nucula (Ennucula) belloti Adams, 1856
(Pl. I.1-5, p. 95)

Nucula beiloti Adams, 1856: 51; Hanley
1860: pl. 229, fig. 128; Schenck 1939: pl. 6,

ILjsted here and throughout under the binomen
used in the records. Systemalic arrangement conforms
to Keen and Coan {1974).

fig. 19-21; pl. 8, fig. 10, 11, 13, 16-20

Distribution in the Canadian Arctic
Map 1, p. 74

Published records!

Nucula inflata, Hancock (1846), Cumberland
Sound; Smith (1877), NW Baffin Bay; Whiteaves
(1885), Hudson Strait; Baker (1919), NW Baffin
Bay

Nucula expansa, Reeve (1855), Canadian
Archipelago; Stimpson (1861), Hudson Bay;
Packard (1891), Labrador; Richards (1936),
James Bay

Nucula  tenuis, Bush (1883), Labrador;
Packard (t891), Labrador; Rodger (1893-95),
Eglinton Harbour, Baffin Island; Whiteaves
(1901), Hudson Bay; Grieg (1909}, Canadian
Archipelago; Dall (1919, 1924), Canadian Archi-
pelago; Johnson (1926), Labrador; Thorson
(1951), NW Baffin Bay; Ellis (1960), Pond Inlet,
Foxe Basin

Nucula belloti, Wagner (1968), Hudson Bay
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New records

Canadian Archipelago, Foxe Basin, Hudson
Strait, Hudson Bay, Ungava Bay, Frobisher Bay,
Cumberland Sound (ABS and NMC).

Remarks

Since the first Arctic explorations, all north-
ern specimens of Nucula have been identified as
N. tenuis {(Montagu 1808), whose type locality is
Dunbar, Scotland (Montagu 1805-08: suppl.,
p. 56). However, three other related forms of
Nucula have been described from the Canadian
Arctic — N, inflara Hancock, 1846; N. expansa
Reeve, 1855; and N. belloti Adams, 18356, They
were regarded ecither as synonymous with or
varieties of N. tenuis (Whiteaves 1901; Soot-Ryen
1932; Filatova 1948; Thorson 1951; MacGinitie
1959; Ockelmann 1958; Bernard 1979a; Hanley
1860; Gould 1870).

Schenck (1939), revised the nomenclature of
nuculids and showed that northern forms, known
as N, inflara Hancock and N. expansa Reeve, are
conspecific with N. belloti Adams 1856. As the
first two names are homonyms for N. inflata and
N. expansa of Wissman 1841, the sole available
name for the northern specimens in question is N,
belloti of Adams.

Nucula belloti 1s abundant and common in
the Canadian Arctic {(Map 1). Populations differ
in size and shape of their shells.

Canadian Archipelago: Dimensions of speci-
mens? from Mould Bay, Ellef Ringnes lsland
were:

l h w hi wil
15.2 13.0 7.5 0.85 0.50
13.0 11.0 7.5 0.81 0.55

These specimens are almost round in outline. The
peculiar features, pointed out by Schenck (1939),
are well expressed in P1. 1.1-3.

Foxe Basin: Abundant at all depths, and
attains a length of 17 mm. Large shells are dark
green, swollen, and short (Pl. 1.4, 5); smaller
shells are elongated, narrow, and lighter colored.

Dimensions and h:1 and w:l ratios of shells
of N. belloti from Sta. 723 ABS were:

1 h w hi wil
17.0 13.0 9.1 0.76 0.56
17.0 13.1 10.0 0.76 .59
15.0 11.0 8.0 0.73 0.53

ZAll measurements of specimens are in millimetres
(mm) and height = h, length = [, width = w.
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Hudson Bay: Abundant and common.
Shells are lighter colored and smaller than speci-
mens from Foxe Basin; size decreases gradually
toward James Bay, where only a few attain a
length of 6 mm and are thin and brittle. Shells of
dead animals are numerous, live specimens rare.
This species dies out in the bay.

Dimensions of shells from central Hudson
Bay (Sta. 59-68 ABS) were:

| h w h:l wil
12.0 9.5 7.0 0.78 0.58
11.0 7.5 5.0 0.75 0.50
10.0 8.0 6.0 0.80 0.60

Baffin Bay-Labrador Sea: Specimens col-
lected are large with dark green, strong, swollen
shells. The largest specimens, up to 17 mm long,
were taken off Button Islands, Hudson Sitrait,
and in Hebron Fiord, Labrador.

N. belloti Adams from the Canadian Arctic,
differs widely from N. tenuis Montagu. Canadian
Arctic specimens of N. belloti are arcvate in
outline, high, and swollen (Pl. 1.1-5), Pouting
anterior upper part gives the shell a “winged”
appearance. It is separated from the rest of the
shell by a broad radial ridge, with corresponding
groove on interior side of the shell. Lunula and
escutcheon are well defined; lunula cordiform,
separated by a ridge from the rest of the shell.
Hinge plate is less arcuate than the upper margin
of the shell, There are 15-18 long, slender,
anterior teeth, bent outward, and 8-10 strong,
crowded, posterior teeth, Resilifer is narrow,
long, slightly pressed up to the anterior row of
teeth, A fine radial striation spreads over all the
inner surface of the shell.

Both the very broad, short forms and the
narrow, efongated forms occur together through-
out the Canadian Arctic.

Variability of the shell is considerable. The
h:l and w:l ratios of 180 specimens from different
parts of the Canadian Arctic were:

No. of
speci-
mens l h:l wel
Foxe Basin 40 8-17 0.73-0.85 0.49-0.65
Hudson Bay 80 6-12 0.70-0.90 0.49-0.67
Pond tnlet 10 7-14 0.77-0.82 0.47-0.67
Wellington
Channel and
Frobisher Bay 14 10-16 0.78-0.86 0.49-0.64

Labrador l6 10-16 0.79-0.90 0.54-0.64

Distribution of w:1 and h:l ratios of 80 spec-
imens from Hudson Bay and 80 from other water



bodies in the Canadian Arctic shows that these
ratios of populations from Hudson Bay and from
other regions are more or less normally dis-
tributed. The mode and mean values of the ratios
{(h:1 0.82; w:l 0.56) in both groups are similar.
The inflated specimens (N. inflata of Hancock)
and the elongated narrow ones (N. expansa of
Recve) are only extreme variants of a unimodal
population of N. belloti. There are no indications
of the presence in the Canadian Arctic of separate
populations of the two forms of this species. In
other parts of its circumpolar area, one of the two
forms of N. belioti may prevail.

Ockelmann (1958) identified the East Green-
landic specimens of N. belloti as N. expansa
Reeve. The size and h:l ratios of specimens are
similar to those from Foxe Basin, but the w:l ratio
(0.58-0.55) is as low as that of the narrowest shells
from the Canadian Arctic.

Filatova (1948) identified the Eurasian Arctic
nucula as N. fenuis but her illustrations (pl. CV,
fig. 1, 2) represent N, betloti. According to Fila-
tova, “the inflata-expansa complex’’ occupies the
coldest area of the Eurasian region and shells with
a h:l ratio of 0.75 and w:l of 0.48 are common.
But in the east Siberian Sea large specimens with
very high ratios (0.80-0.90 h:l, and 0.60 w:l)
prevail. Soot-Ryen (1932) stated that the differ-
ence between wide and narrow specimens of
nucula in the above region was so striking that it
was difficult to regard them as conspecific:
expanded specimens can be 20-30% higher, and
20-25% wider, than narrow ones. In the Cana-
dian Arctic such wide specimens were found,
though rarely, in Foxe Basin and eastern Hudson
Strait.

Specimens of Nucula from the western Arctic

(Point Barrow) examined by the author in the col-
lection of N. MacGinitie, Smithsonian Institu-
tion, and labeled as N. tenuis, N. expansa, and N.
inflata, are those of N. belloti Adams.

General distribution
Greenland, Iceland, and all Eurasian seas.
N. belloti is a circumpolar panarctic species.
In the Boreal and partially in the Subarctic Zone it
is replaced by the closely related N. renuis Mont.

Nucula (Ennucula) delphinodonta
Mighels and Adams, 1842
(Pl. 1.6, 9, p. 95)

Nucula delphinodonta Migheis and Adams,
1842: 40, pi. 4, fig. 5

Distribution in the Canadian Arctic
Map 2, p. 74

Published records

Nucula delphinodonta,
Labrador

Nucula delphinodonta, Ellis (1960), Eclipse
Sound, N Baffin Island

Johnson (1926),

New records
Hudson Strait, Dr Qughton coll. 1939,
valves; Hudson Bay, Clarke coll. 1963, valves.

Remarks

Nucwla delphinodonia was found in the
southern part of the Canadian eastern Arctic and
in Pond Inlet, North Baffin Island — regions in-
fluenced by Atlantic waters. The southern bound-
ary of this species in the Northwest Atlantic is off
the coast of New England.

General distribution
West Greenland: From 65 to 75°N,
East Greenland and Iceland: Absent.
Eurasian Arctic seas: Coasts of Norway,
Murman, and southern shores of Barents Sea.
N. delphinodontais a boreal Atlantic species,
penetrating into the Arctic with the warmer
cutrents.

Family NUCULANIDAE
Genus Nuculana Link, 1807

Nuculgna pernula (Miiller, 1779)
(Pl. 1.7, 8, 10, 12, p. 95; PL. iL.1-3, p. 96)

Leda pernula Miller, 1779: 55; G. O. Sars
1878: pl.5, fig. la-d

Leda pernula Milller costigera Leche, 1883:
447, pl. 33, fig. 23, 24, 25

Leda buccata Steenstrup, 1842: pl. 228,
fig. 63, 64

Leda jacksoni Gould, 1870: 163, fig. 469

Distribution in the Canadian Arctic
Map 3, p. 4

Published records

Leda pernula, Packard (1867), Labrador;
Smith (1877), NW Baffin Bay; Whiteaves (1885),
Hudson Strait; Whiteaves (1901), Hudson Bay;
Baker (1919), NW Baffin Bay; Dali (1919), Cana-
dian Archipelago; Johnson (1926), Labrador;
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Richards (1936), Hudson Bay; Thorson (1951),
NW Baffin Bay; Ellis (19600, N Baffin Island

Leda rostrata, Hancock (1846), Cumberland
Sound

Leda buccata, Hancock (1846), Cumberland
Sound; Reeve (1855), Canadian Archipelago;
Packard (1891), Labrador; Richards (1941),
James Bay

Leda jacksoni, Gould (1870), Labrador;
Bush (1883), Labrador; Packard (1891), Labra-
dor; Dall (1924), Canadian Archipelago

Nuculana pernula, Wagner (1968), Hudson
Bay

New records
Canadian Archipelago and Canadian eastern
Arctic (ABS and NMCQC).

Remarks’

Nuculana pernula is widely distributed and
abundant in the Canadian Arctic. Two sub-
species, N. pernula costigera Leche and N. p.
buccata Steenstrup, and many local races of this
variable species have been found here.

Canadian Archipelago: The sole subspecies
found here is V. p. costigera (P1. 1.7, 8, 10). It is
characterized by an elongated narrow shape and a
slender, upturned rostrum about twice as long as
the anterior part of the shell. The periostracum is
thin, ribbing irregular. Supporting rib on the
inner side of the shell is long, curved downward.
There are 14-16 anterior and 16-19 long and
slender posterior teeth. Resilifer long, tightly
pressed to posterior hinge plate. Angle between
anterior and posterior parts of hinge plate is
obtuse (PlL. 1.8).

Dimensions of specimen from Prince Patrick
Island (Sta. 10-55 NMC) were:

1 h w h:l w:l
29.0 13.0 6.5 0.44 0.21
29.0 14.5 7.4 .50 0.25
25,2 11.0 6.5 .40 0.25

Both subspecics occur in Foxe Channel, Foxe
Basin, northern Hudson Bay, and Hudson Strait.
Here, N, p. costigerais abundant, and shells are
large and well formed. N, p. buccata is a high and
expanded form and is rare. Its sculpture consists
of strong, coarse, regular ribs. The dark radial
stripe of fine ribbing on the anterior part of the
shell is well developed. Crossing of this ribbing
with the basic sculpture produces a fine, meshlike
design (Pl. I.12). Teeth are strong, short, crowd-
ed. Hinge plate robust, posterior and anterior
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parts meeting at a narrow angle.
Dimensions of N. p. buccata from the Foxe
Basin (Sta. 901 ABS) were:

1 h w h:l w:l
20.0 10.0 5.5 0.45 0.25
17.0 9.0 4.2 0.45 0.25
15.0 8.0 4.2 0.50 0.27

Labrador: The single form occurring here is
N. p. buccata with well-developed features
peculiar to this subspecies (Pl. 1.11). Shells are
extremely robust, periostracum rough, teeth are
strong and crowded.

Dimensions of specimens of N. p. buccala
found in Labrader (USNM 455394, Bryant;
USNM 45592, Bartlett) were:

| h w h:l w:l
30.3 16.7 10.0 0.51 0.36
29.0 16.0 10.5 0.55 0.36
24.0 13.3 87 0.55 0.36

A population of peculiarly small (up to
20 mm long) but very high and wide N. buccata
var. brevis Miiller, (USNM 455390, 95821; MCZ
547(), (PL. 11.1-3) was found in Labrador.

It is short, broad, and almost triangular with
a strongly arcuate lower margin, short rostrum,
and a wide escutcheon defined by strong ridges.
Teeth are short and crowded, hinge plates meet at
90°. The h:l (0.60) and w:l (0.40) ratios of 20
specimens are the highest for this species in the
Canadian Arctic.

In the Canadtan Arctic there is a latitudinal
succession of subspecies of N, pernufa (Fig. 1).
N. p. costigera occupies the most northern region
and is replaced by N. p. buccata to the south.
Further southward N. p. buccata is replaced by N.
pernula Miiller, 5. str., a boreal form that occurs
in the western North Atlantic from Nova Scotia to
Massachusetts, Its shells are small, light green,
thin, and brittle (MCZ 451297, 451410, 451352,
462660; U.S. Fish Commission 73022, 73073,
15977, and others),

Dimensions of some specimens in these
samples were:

| h w h:l wil
19.0 9.0 38 0.47 0.21
10.0 4.0 2.2 0.48 0.22
15.0 7.0 3.6 0.40 0.24

The largest of the specimens examined was
23 mm long.



£l

Region Form of No. of Length| hl
N. pernula spec. (mm) 0.40 0.45 0.50 0.55 0.60 0.65
1 1 L 1 1 L
T T T L} T T T L T T T T T L) T T T T 1 T T T T L] L} T T T 1
Canadian N. p. 15 17-23 ]
Archipelago costigera
Foxe Basin- N. p. 40 21-30 }
Hudson Bay buccata
N Labrador N. p. 30 18-28 ’
buccata
S Labrador N p. 20 10-20 :
buccata
Gulf of Maine N. p. 45 10-22 }
pernula
w:l
0.20 0.25 0.30 0.35 0.40 0.45
L L l | | L
3 L} T T T T T T T T T T T T T T T T T Li L] T L] T L) T T
Canadian N. p. 15 17-23 _ s
Archipelago costigera
Foxe Basin- N p. 40 21-30 :
Hudson Bay buccata
N Labrador N p. 30 18-28 :
buccata
S Labrador N. p. 20 10-20 Il
buccata
Gulf of Maine N. p. 45 10-22 :
pernula

FiG. 1. Indices hil and w:l of Nuculana pernula (Mitller) in the Canadian Arctic and Northwest Atlantic. Thin line — observed limits of variation; trans-
verse line — mean; thick bar — =+ sp.



Figure | illustrates the w:l and h:l ratios of
N. p. costigera and N. p. buccata from the Cana-
dian Arctic, and of N. pernula from Massachus-
sets, and their latitudinal trends. The similarity of
indices of N. p. costigera and of the southern
population of N. pernula does not indicate, how-
ever, that these forms are identical. They differ in
many features of their shells and occur in differ-
ent zones. N. p. costigera occurs in the coldest
regions of the Arctic — the Canadian Archipel-
ago, East Greenland, and Siberian seas, thus, in
areas of polar waters. N. p. buccata oceurs in
mixed waters of the Subarctic Zone — in eastern
Canadian Arctic and off western Greenland. It is
probably endemic in the Northwest Atlantic;
specimens that occur in the Barents and White
seas differ from Canadian specimens and are re-
garded by Filatova (1948) as N. pernula f. typica.

General distributicn

N. pernuia s. lato is a panarctic species with
boreal outposts. It has produced several sub-
species in its large circumpolar area.

Nuculana minuta (Fabricius, 1776)
(Pl. 11.4, p. 96)

Arca minuta Fabricius, 1776: 414
Leda minuta, Ockelmann 1958: pl. 1, fig. 10

Distribution in the Canadian Arctic
Map 4, p. 75

Published records

Arca minuta, Gray (1824), eastern Canadian
Archipelago

Leda minuta, Hancock (1846), Cumberland
Sound; Smith (1877), NW Baffin Bay: Packard
(1867, 1891}, Labrador; Halkett {1898), Hudson
Bay; Whiteaves (1885), Hudson Strait; Whiteaves
(1901), Hudson Bay; Packard (1891), Labrador;
Bush (1883), Labrador; Rodger (1893-95), Hud-
son Strait; Grieg (1909), SW Canadian Archipel-
ago; Baker (1919), NW Baffin Bay; Dall (1924),
eastern Canadian Arctic; Johnson (1926), Labra-
dor; Thorson (1951), NW Baffin Bay; FEllis
(1960), N Baffin Island

Nuculana minuta, Wagner (1968), Hudson
Bay

New records
Canadian Archipelago and Canadian eastern
Arctic (ABS); southeastern Hudson Bay (NMCO),
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Strathcona Sound (FWI).

Remarks

Nuculana minuta occurs throughout the
Canadian Arctic, but is rare in the central part of
the Canadian Archipelago. 1ts southern boundary
is in northwest Massachusetts. Two forms of this
species have been recognized, a tumid and a flat-
tened one; both occur in the Canadian Arctic but
their distribution is not well known. The largest
specimen from Canadian waters measured 16.5 x
8.5 x 5.7 mm,

General distribution

Greenland: Entire shore of West Green-
land, southern East Greenland.

Iceland: Off shores.

Eurasian Arctic seas: Southern shores of
Barents Sea, rare in Kara Sea, absent eastward;
reappears in the Chukchi and Bering seas.

N. minuta is a boreal, subarctic species,
rare in the high-Arctic regions.

Genus Yoldia Mgller, 1842

Yoldia hyperborea (Loven) Torell, 1859
(Pl. I1.5-6, p. 96)

Yoldia hyperborea (Loven MS) Torell, 1859:
142, pl. 2, fig. 6a, b

Yoidia hyperborea (Loven) Torell hyper-
borea Ockelmann, 1954: 8-11, pl. 1, fig. 1;
pl. 2, fig. 3

Yoldia hyperborea,
fig, 25

Bernard 1979a: 20,

Distribution in the Canadian Arctic
Map 5, p. 76

Published records

Nucula sapoiifia, Reeve (1855), Wellington
Channel

Yoldia hyperborea, Grieg (1909), Canadian

Archipelago

Yoldia limatula, Dall (1919), Canadian
Archipelago

Yoldia limatula, Dall (1924), Canadian
Archipelago

Yoldia hyperborea, Ellis (1960), Foxe Basin
Yoldia limatuia, Wagner (1968), Hudson Bay

New records
Canadian Archipelago, Foxe Basin, Hudson
Bay, Ungava Bay (ABS).



Remarks

In the Canadian Arctic Yoldia hyperborea
has been recorded as Y. sapotilla by Reeve, 1855,
and as Y. limatula by Dali, 1924 (Ockelmann
1954). However, neither of the last two species
was found north of the Strait of Belle Isie.

All specimens of Y. hyperborea from the
Canadian Arctic belong to subspecies hyperborea
Ockelmann, 1954, They are elongate-ovate and
high; broad anterior and posterior parts end in a
shallow sinuation of the lower margins. The pos-
terior margin meets the upper margin almost at a
right angle.

Dimensions of a few specimens of this sub-
species from the Canadian Arctic were:

1 h h:l f:b
Foxe Basin, Sta. 715 ABS  25.0 15.0 0.60 1.38
242 155 (.64 -
20,8 14.0 0.67
Hudson Bay, Sta. 613 ABS 32.0 17.0 0.52 1.38
27.0 14.0 050 1.36
Ungava Bay, Sta. 334 ABS 42.0 22.0 052 .28
170 9.0 0.47

The largest specimens from Ungava Bay were
42 mm long, the greatest number of teeth was
32/25 and usually 15/11 to 29/21. The ratio of the
number of teeth in front and behind the umbo
(index f:b) varied from 1.28 to 1.38.

Y. h. hyperborea was found in the south-
eastern and western parts of the Canadian Archi-
pelago and throughout the Canadian eastern
Arctic.

General distribution

Greenland: Middle and southern shores of
West Greenland; southern East Greenland.

Iceland: Western shores.

Eurasian Arctic seas: In all seas. Subspecies
not indicated.

Y. hyperborea s. lato is an Arctic species of
circumpolar distribution,

Yoldia myalis (Couthouy, 1838)

Nucula myalis Couthouy, 1838: pl. 3, fig. 7
Yoldia myalis, Ockelmann 1954: pl. 2, fig. §
Yoidia myalis, Bernard 1979a: 21, fig, 27

Distribution in the Canadian Arctic
Map 6, p. 76

Published records
Yoldia myalis, Whiteaves (1901), Hudson
Strait

New records
None.

General distribution

The area of Yeldia myalis in the high-Arctic
region of North America is disrupted. It occurs in
the Pacific Arctic from Point Barrow to Puget
Sound, and in the Northwest Atlantic from New-
foundland to Massachusetts Bay.

Y. myalis is a boreal-subarctic species, prob-
ably absent in the Canadian Arctic. The record by
Whiteaves (1901) needs confirmation.

Genus Yoldiella Verrill and Bush, 1897

Yoldiella fraterna Verrill and Bush, 1898
(PI. 11.10-12, p. 96; PL 1il.1-3, p. 97)

Yoldiella fraterna Verrill and Bush, 1898:
pl. 80, fig. 5; pl. 82, fig. 8; Filatova 1948;
pl. CVI, fig. 7

Portlandia fraterna, Ockelmann 1958: pl. I,
fig. 15

Distribution in the Canadian Arctic
Map 2, p. 4

Published records
None

New records

Starvation Cove, Victoria Island, Canadian
Archipelago (ABS); Strathcona Sound, N Baffin
Island (FWI).

Numerous specimens were collected at a
depth of 100-200 m on sediments of mud and
rocks. There were scattered as well as dense
populations.

General distribution

Greenland: Western and eastern shores,

Iceland: No records.

Eurasion Arctic seas: In all seas.

The area of distribution of this species is not
well known because of the confusion with other
species of this genus (Ockelmann 1958, p. 37-39),

Yoldiella fraterna is known at present as a
circumpolar, panarctic, and abyssal species.
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Yoidieila frigida (Torell, 1859)
(P1. 11.8, p. 96)

Yoldia frigida Torell, 1859: 178, pl. 1, fig. 3

Portlandia frigida, Ockelmann 1958: pl, 1,
fig. 14

Portiandia (Yoldiella) frigida,
1979a: 18, fig. 20

Bernard

Distribution in the Canadian Arctic
Map 7, p. 77

Published records
Portlandia frigida, Wagner (1964), western
polar shelf

New records
Canadian Archipelago: Mould Bay, Prince
Patrick Island (ABS); Strathcona Sound (FWI).

General distribution

Greenland: Off northern shores of West
Greenland; East Greenland in Scoresby Sound,
and Franz Josef Fjord. Main populations at a
depth of 30-150 m.

lIceland: Off northern and eastern shores.

Eurasian Arctic seas: In all seas.

In the north Canadian basin at depths of
300-1200 m (Clarke 1963); 27-2560 m (Bernard
1979a, p. 18)

Yoldiella frigida is a high-Arctic species of
circumpolar distribution.

Yoldiella intermedia (M. Sars, 1865)
(P1. 1.7, p. 96)

Portlandia intermedia M. Sars, 1865: pl. 38,
fig. 22-26; G. O. Sars 1878; pl. 4, fig. 9a,
b; Ockelmann 1958: pl. 1, fig. 12; Bernard
1979a: 18, fig. 22

Distribution in the Canadian Arctic
Map 8, p. 77

Published records

Portlandia intermedia, Thorson (1951), off
Lancaster Sound

P. intermedia, Wagner 1964, Ellef Ringnes
Island

New records

Canadian Archipelago (ABS) and southern
Hudson Bay (Clarke, NMC).

Specimens of this species have been found
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off the Mackenzie River delta, in Dolphin and
Union Strait, and one in the eastern trench of
Hudson Bay.

General distribution

Greenland: Northern fjords of West Green-
land.

East Greenland: At all depths on northern
shores, submerges southward.

Iceland: In greater depth off northern
shores.

Eurasian Arctic seas: In all seas.

Yoldieila intermedia is a high-Arctic species
with a broad depth range.

Yoldiella lenticuia (Moller, 1842)
(PL. 1.9, p. 96)

Portlandia lenticula Moller, 1842: 17; G. O.
Sars 1878: pl. 7, fig. 10a, b

Portlandia (Yoldiella) lenticula,
1979a: 18, fig, 23

Bernard

Distribution in the Canadian Arctic
Map 7, p. 77

Published records
Portlandia lenticula, Wagner (1964), shelf
off Ellef Ringnes Island, Canadian Archipelago

New records

Canadian Archipelago (NMC, ABS, FWI);
Hudson Bay, James Bay, Richmond Gulf (ABS).

Yoldiella lenticula was found in the Cana-
dian Archipelago and in Hudson Bay, at
10-130 m, and deeper in the northwestern
Atlantic.

General distribution

Greenland: Off shores of West and East
Greenland.

Eurasian Arctic seas: Coast of Barents Sea
eastward to Laptev Sea. Mainly in deep waters
north of 75°N and in the trenches of Kara Sea
(Filatova 1948).

Y. lenticula is a panarctic species probably of
circumpolar distribution.

Yoldiella tamara (Gorbunov, 1946)

Ledella tamara Gorbunov, 1946: 3, pl. 3, fig.
4; Clarke 1963: 100, pl. 2, fig. 9, 10



Distribution in the Canadian Arctic
Map 8, p. 77

Published records
Ledella iamara, Wagner (1964), shelf of NW
Canadian Archipelago

New records
None.

General distribution

This small species (I = 3.3mm, h = 2.4 mm)
was collected from a depth of 2000 and 3700 m
(Gorbunov 1946; Clarke 1963; Wagner 1967) in
the Beaufort Sea. On the western shelf of the
Canadian Archipelago it was found at a depth of
400 m.

Yoldiella tamara is a high-Arctic, deepwater
species, possibly endemic in the Pacific Arctic.

Genus Portlandia Mgrch, 1857

Portlandia arctica (Gray, 1824)
(PL. 111.4-9, p. 97)

Nucula arctica Gray, 1824: suppl. to app.,
p. 240

Nucula siligua Reeve, 1855: pl. 111, fig. 3a, b

Nucula portlandica Reeve, 1855: pl. XXXIII,

fig. 44a, b

Portlandia arctica, G. Q. Sars 1878: pl. 4,
fig. 7a, b

Yoldia arctica, Mossewitsch 1928: pl. 1,
fig. 1-5

Distribution in the Canadian Arctic
Map 9, 10, p. 78

Published records
Nucula arctica Gray, 1824, Canadian Archi-

pelago

Nucula portlandica Reeve, 1855, Canadian
Archipelago

Nucula sifiqua Reeve, 1855, Canadian Archi-
pelago .

Yoldia arctica, Sutherland (1852), Barrow
Strait

Portlandia glacialis, Whiteaves (1901), Rich-
mond Gulf

Yoldia arctica,
Archipelago

Portlandia arctica, Ockelmann (1958), N
Baffin Bay

Grieg (1909), Canadian

Portlandia arctica, Bllis (1960), Foxe Basin
Portlandia arctica, Wagner (1968), Hudson
Bay

New records
Canadian Archipelago (ABS, NMC); Foxe
Basin, Hudson Bay (ABS); Labrador (USNM).

Remarks

Portlandia arctica occurs throughout the
Canadian Arctic. It is abundant at 10-400 m, and
submerges in the Hudson Strait, Labradot Sea,
and Gulf of St. Lawrence.

Three forms of this species occur in the
Canadian Arctic: Portlandia arctica (Gray, 1824)
(Pl. I1i.4, 5), P. a. var. portlandica (Hitchcock)
(Pl. 111.8), and P. a. siligua (Reeve, 1855) (Pl
[11.7-9, and the h:l and w:l ratios in Fig, 2).

Canadian Archipelago: Two forms found
here were P. a. portlandica that occurred in
shallow water at river mouths and off glaciers,
and P. a. siliqua found in deeper waters of the
eastern channels and in Baffin Bay.

P. a. portlandica is a low, narrow form with
light green, soft periostracum and long tip. It
seldom exceeds a length of 15 mm. The ratios are
low: h:l varies from 0,52 to 0.62 (mean = 0.57);
w:l from 0.31 to 0.40 (mean = 0.35) (Fig. 2).

P. q. siliqua is a large, tumid form with a
stout, short tip. Its periostracum is brown or dark
green, rough, with distinct radial striations
formed by rows of small dots.

The dimensions and the h:l and w:l ratios of
shells from Wellington Channel (USNM 199561)
were:

| h w h:l wil
21.7 13.0 10.0 0.60 0.46
20.4 14.5 9.6 0.60 0.40
20.0 13.5 9.5 0.68 0.48

The h:1 ratio of 12 specimens from the same
location varied from 0.60 to 0.64 and the w:l
ratios from 0,40 to 0.47 (Fig. 2). Specimens of P.
a. sifigua from the Canadian Archipelago have
been identified as Nucula arctica (USNM 219683),
Yoldia glacialis (USNM 12299), and Leda arctica
futescens (USNM 199563).

Foxe Basin: The single and abundant form is
P. a. sifiqua (Pl 111.7-9), taken from depths of
20-150 m. The shells are short, wide, and robust;
hinge short with crowded strong teeth; muscle and
liver scars distinct.

Dimensions of specimens from this basin
(Sta. 723 ABS) and of type specimens of P. a. var.
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8i

Form of No. of Length | h:l

Region P. arctica spec. (mamn) 0.50 0.55 0.60 0.65 0.70 0.75
: T T T T { I T T T : T T T T : I I I T : T T T T { T 1
Canadian P. a. port- 60 10-14 11
Archipelago landica
Foxe Basin P. a. siliqua 45 15-20 :
Hudson Bay P. a. arctica 25 10-20 ;
James Bay P. a. port- 25 10-15 :
landica
Richmond Gulf P. a. port- 20 10-15 ———
landica
Wellington Channel P, a. siliqua 12 17-21 {
Labrador, P. a. siliqua 10 20-25 i
Hebron Fiord
wil
0.35 0.40 0.45 0.50 0.55
T T T T I T T T T : T T T T : T T T 1 = T T T : T T T -1
Canadian P. a. port- 60 10-14 :
Archipelago landica
Foxe Basin P. a. siliqua 45 15-20 ;
Hudson Bay P. a. arclica 25 10-20 ;
James Bay P. a. pori- 25 10-15 :
landica
Richmond Gulf P. a. port- 20 10-15 }
fandica
Wellington Channel P. a. sifliqua 12 17-21 }
Labrador, P. a. sifiqua 10 20-25 _—t

Hebron Fiord

F1G. 2. Indices h:l and w:l of Portlandia arctica (Gray) in the Canadian Arctic. Thin line — observed limits of variation; transverse line — mean; thick bar
— =+ sD.



inflata of Leche, 1883, from the Laptev Sea were
almost identical:

1 h w h:l wil

Foxe Basin 19.0 13.0 100 0.68 0.57
19.0 12,0 10.0 0.65 0.53

Laptev Sea 19.9 120 10.0 0.63 0.53
16,0 11.0 9.0 069 0.56

The h:l ratios of 25 shells from Foxe Basin
varied from 0.58 to 0.69 (mean = 0.64) and w:l
ratios from 0.44 to 0.58 (mean = 0.50).

Hudson Bay: P. a. arctica, P. a. portlan-
dica, as well as intermediate forms occur here. P.
a. arctica lives in the deeper and colder waters of
this bay; P. a. portlandica in shallower and more
brackish regions.

The shells of P. a. portlandica are small, not
over 15 mm long, light green, thin, and brittle (P1.
111.6). The h:l and w:l ratios are low,

Richmend Gulf; P. a. portlendica prevails
here. Shells are extremely low and narrow (Fig. 2),
periostracum lightly colored, valves brittle. They
are the most elongated and lowest shells of this
species in the Canadian Arctic.

Labrador: P. a. siliqua prevails on the shelf.
The shape and size differ in almost every location.
In the Hebron Fiord it is a large, angular, darkly
colored form, resembling specimens from the
eastern Canadian Archipelago.

Dimensions of the shells from Hebron Fiord
(depth of 100 m, USNM 600864) were:

1 h w h:l wl
25,0 15.5 12.8 0.62 0.50
22.5 15.0 12,0 0.67 0.54
21.6 15.5 11.3 0.71 0.52

The h:l ratios of 10 specimens varied from
0.62 to 0.71 and w:l ratios from 0.50 to 0.56.

In Melville Sound (USNM 604898, 598, 581,
598602) a population of dwarfed specimens of P.
siliqua was found that differed widely from the
above forms.

Dimensions of the larger adults of this
dwarfed form were:

1 h w h:l wl
8.0 4.8 3.2 0.60 0.40
7.8 5.0 4.0 0.64 0.51
7.8 5.0 3.8 0.64 0.59

Dwarfism in this population is environmen-

tally induced; molluscs taken at the entrance to
the sound are similar to those from the head of
the sound, but of normal size.

Systematic discussion

The relationship between the lower taxa of P.
arctica were discussed by Mossewitsch (1928). He
considered P. a. arctica living on the shelf of the
larger and saltier Arctic seas as the typical form of
this species. In shallow, less saline epicontinental
waters P. a, portlandica Hitchcock, 1846 (Nucula
portlgndica Reeve, 1885) oceurs. These two forms
are connected by populations of intermediate
specimens that produce a cline from the open
shelf toward the shallower and brackish regions of
inland waters. Clinal changes involve lowering
and elongation of the shell and lowering of the
ratios.

The second form of P. arctica discussed by
Mossewitsch is P. a. siligua Reeve, 1885, which
differs greatly from the above forms and occurs in
separate populations.

Comparison of P, arctica specimens illus-
trated by Mossewitsch (1928, pl. ), with those
collected in the Canadian Arctic (PL. 111.4), shows
that P. a. ercticain its typical form was taken only
from the deeper stations of the northern Labrador
shelf. Changes in h:l and w:l indices (Fig. 2)
indicate that the inland populations of P. a.
arctica in Hudson Bay have already developed
clinal changes toward P. a. portlandica. The
changes become pronounced in populations from
the northern Hudson Bay and increase toward
James Bay and Richmond Gulf (Fig. 2).

P. a. siligua in the Canadian Arctic stands
apart from the above forms of P. arctica. It
occurs in separate populations and areas at the
shores of Baffin Bay, on the shelf of Labrador,
and in Foxe Basin. It is a large form with high h:]
and w:l indices almost constant within the
populations (Fig. 2).

Mossewitsch (1928) data on P. a. sifiqua and
those based on Canadian populations indicate
that this form is probably a separate species and
should be designated as Portlandia sifiqua (Reeve
1855).

General distribution

Greenland: Northern shores of West Green-
land. Abundant in East Greenland, where P. a.
portlandica is dominant.

Eurasian Arctic seas: In all seas except
Chukchi Sea.

P. arctica s. 1ato is a high-Arctic circumpolar
species with southern outposts into colder, deeper
waters of the subarctic region.
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Portlandia suicifera (Reeve 1855)
(PL. II1.10-12, p. 97)

Nucula sulcifera Reeve, 1855: vol. 2, p. 397,
pl. 33, fig. a, b, ¢

Distribution in the Canadian Arctic
Map 6, p. 76

Published records

Nucula sulcifera Reeve, 1855, Wellington
Channel, Canadian Archipelago

New records
Canadian Archipelago (ABS, 1962; NMC,

Canadian Archipelago specimens. Since the first
description in 1855, the only other mention was by
Thorson (1951) in a discussion on the distribution
of Yoldiella intermedia (M. Sars); P. sulcifera was
usually regarded as species dubius.

Examination of specimens of Portlandia in
new materials from the Canadian Archipelago
showed that P. sulcifera is a valid species.

Specimens of P. suicifers do not exceed
17 mm in length. The periostracum is light green,
soft, of a structure peculiar to the genus Port-
landia.

Dimensions of larger specimens were:

1952). 1 h W hei wil
16.5 10.0 5.8 0.60 0.38
Systematic remarks 15.9 10.0 5.0 0.63 0.36
Portlandia sulcifera was described from 123 7.6 4.0 0.62 0.32
Region No. of  Length h:l
spec, {(mm) 0.50 0.55 0.60 0.65 0.70
[l ] Il [l 1
T T T T T T T T T T T T T T T T T T T T T
Canadian
Archipelago 60 9-15 }
wil
0.35 0.40 0.45 0.50

F1G. 3. Indices h:l and w:l of Portlandica sulcifera (Reeve) in the Canadian Arctic. Thin line — observed limits of

variation; transverse line — mean; thick bar — + sp,

Shells of P. sulcifera are high, short, and
extremely narrow. Indices of 60 specimens are
presented in Fig. 3. The shells are broadly
rounded and more symmetrical in side view than
those of P. arctica. Central portions of valves are
flattened; beaks small, well defined, situated
immediately anteriad to the middle of shell.
Anterior and posterior parts of the shell are
almost equal in length, and equally rounded.
Anterior and posterior upper margins are straight
and equally slanted. Lower margin is straight, tip
short, well defined, tapering, shell under the tip
broadly rounded; hinge delicate and small, its
anterior and posterior parts slanting equally.
Hinge plates are narrow and join the resilifer at
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the same level. Therefore, the resilifer is symme-
trical and its straight lower margin does not
extend beyond adjacent ends of the hinge plates.
Each plate has about 13 small, slender, straight
teeth. The pallial ling is far above the lower
margin of the shell, Posteriorly it produces a
broad curvature parallel to that of the lower pos-
terior margin of the shell. Pallial sinus extends
slightly beyond the anterior margin of the poste-
rior muscle scar. Labial palps and proboscides are
slanted posteroventrally (Fig. 4).

P. sulcifera differs in many respects from P.
arctica. The main features of specimens of equal
length, by which these species can be separated
are:



P. arctica Pl. 111.4-9

Shell elongate, swollen; w:l = 0.42 (0.37-0.43)

Anterior part high, broadly rounded, posterior
narrowed, elongated, and tapering

1/3-1/2 of posterior part of shell tapers

Tip large, straight, or upturned, situated at mid-
dle of height of shell

Posterior upper ridge straight or upturned
Surface smooth; periostracum rough
Hinge strong; teeth long

Anterior hinge plate joins resilifer at level beneath
the posterior :

Resilifer large, strong; lower rounded margin
extends below proximal end of anterior hinge
plate

Pallial line close to lower margin of shell, only
slightly curved posteriorly

Sinus short, not extending beyond anterior
margin of posterior muscle scar

P. sulcifera and P. arctice differ in the struc-
ture of the body (Fig. 4). In P. sulcifera labial
palps are short, fanlike, without impression of the
liver margin. The palps and proboscides are
slanted posteroventrally toward the truncated
lower end of shell. In P. arctica the labial palps
are narrow, elongated, parallel to the longitudinal
axis of the shell, pointing toward the tip.

Figures 2 and 3 show that the h:l indices of P.
sulcifera are close to those of P. 4. sifiqua and the
highest shells of P. a. arctica. The w:l indices are
close to those of the narrowest shells of P. a.
portlandica. The high, short, and extremely flat-
tened shells of P. sulcifera differentiate this
species from all forms of P. arctica.

P. sulcifera is a high-Arctic species probably
endemic in the Canadian Archipelago.

SUBCLASS PTERIOMORPHIA

ORDER ARCOIDA (= EUTAXODONTA)
Family ARCIDAE
Genus Bathyarca Kobelt, 1891

P. sulcifera PL. 111.10-12

Shell short, narrow; w:l = 0.35 (0.31-0.39)

Anterior and posterior parts of shell equally high,
posterior part broadly rounded

Only 1/4-1/5 of posterior part of shell tapers

Tip small, well defined, straight, or turned down,
situated above middle of height of shell

Posterior ridge straight or turned down
Surface sulcate; periostracum soft
Hinge weak; teeth short, thin

Anterior and posterior hinge plates join resilifer
on same level

Resilifer elongate, weak; straight lower margin at
level with proximal end of anterior hinge plate

Pallial line distant from lower margin of shell,
forms broad curvature in truncated postero-
ventral part of shell

Sinus long, extends to, and beyond anterior
margin of posterior muscle scar

Bathyarca glacialis (Gray, 1824)
(PL. 1V.1, p. 98)

Arca glaciglis Gray, 1824: suppl. to app.,
p. 240; G. O. Sars 1878: pl. 4, fig. la, b, ¢

Bathyarca glacialis, Bernard 1979a: 22,
fig. 30 ‘

Distribution in the Canadian Arctic
Map 11, p. 79

Published records

Arca glacialis, Dall (1919, 1924}, Wellington
Channel; Canadian Archipelago

Bathyarca glacialis, Wagner (1968) Hudson
Bay

New records

Canadian Archipelago (NMC, ABS), Hud-
son Bay (Clarke 1963).

Bathyarca glacialis is abundant in the Cana-
dian Archipelago and in deep waters of Hudson
Bay. Larger specimen measure 11.3 x 7.7 x
5.6 mm. It is a deepwater species emerging into
the Canadian Arctic shallow waters, where it is
quite abundant.
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FiG. 4. Some fealures of gross anatomy: (A), Pori-
tandia arctica (Gray); (B), P. sulcifera (Reeve). {Note
the form and position of labial palps, proboscides,
muscle scars, and pallial sinuses.)

General distribution

Greenland: Off Umanak-Upernavik and
Yulianehaab in West Greenland, off entire coast
of East Greenland. In the north it occurs at depths
of 6-10 m, but submerges to below 300 m off the
southern shores. The largest specimen from
Greenland was 32 mm long,

Iceland: Off northern shores at 80 m and
deeper.

Eurasian Arctic seas: In deeper waters from
Barents Sea eastward to Vrangel Island and in
bathial of polar ocean. Emerges in East Siberian
Sea.

B. glacialis is an Atlantic species emerging on
the shelf in the coldest regions of the Arctic — the
Canadian Archipelago, east Siberian seas, and
Northeast Greenland. Considering the high-
Arctic distribution of this species, it is advisable to
check the southern boundaries of its distribution,
believed to be in the Mediterranean Sea,
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Bathyarca frielei Jeffreys MS (Friele, 1877)

Arca frielei Friele, 1877; Ockelmann 1958:

pl. 1, fig. 17
Bathyarca frielei, Clarke 1963: pl. 2, fig.
12-14

Distribution in the Canadian Arctic
Map 11, p. 79

Published records
B. frielei, Wagner (1964), shelf off Ellef
Ringnes Island, Canadian Archipelago

New records:
None.

Remarks

Bathyarca frielel was found on the western
polar shelf in a few localities at depths of
200-600 m.

Qutside the Canadian Arctic it occurs in East
Greenland and the Barents and Kara seas.

Ockelmann (1958, p. 43) and Clarke (1963,
p. 101) pointed out high variability and similarity
of B. frielei to B. pectunculoides Scacchi, Revi-
sion of the taxonomy and distribution of these
species is needed. The author did not examine the
Canadian Arctic specimens.

B, frielei is a high-Arctie, deepwater species.

ORDER MYTILOIDA (= DISODONTA)
Superfamily MYTILACEA
Family MYTILIDAE
Genus Mytilus Linné, 1758

Mpytilus edulis Linné, 1758
(PL. IV.2,3, p. 98)

Mpyrilus edulis Linné, 1758: 705
Mytilus pellucidus Pennant, 1777: 59

Distribution in the Canadian Arctic
Map 12, p. 79

Published records

Mpytilus edulis, Stimpson (1861), Hudson
Bay; Whiteaves (1885), Hudson Strait; Packard
(1867), Labrador; Bush (1883), Labrador; Whit-
eaves (I881), Hudson Bay; Dall (1886), Ungava
Bay; Halkett (1898), Hudson Bay: Packard



{1891), Labrador; Whiteaves (1901), Hudson Bay,
Richmond Gulf; Dall (1919), western Canadian
Archipelago; Richards (1936), James Bay;
Laursen (1946), Pond Inlet; Brooks (1935),
Southampton Island; Richards {1941), western
Hudson Bay; Ellis (1955), Padloping Island,
Baffin Island; Ellis (1960), Pond Inlet; 1.
Lubinsky (1958, 1967), Canadian eastern Arctic

New records

Hudson Bay {ABS, NMC); Bathurst Inlet,
Coronation Gulf (W. Blake, GSC). Parlaivut Bay
(FWI).

Remarks

Mpytilus edulis occurs in the Canadian eastern
Arctic southward from Foxe Channel and from
the Padloping Island {(southern Baffin Island). It
was collected in Pond Inlet by Laursen {1946) and
Ellis {1960). In the western Canadian Arctic,
Mpytiius was found in Dolphin and Union Strait
{Dall 1919), Bathurst Inlet {Blake 1973), and off
the mouth of the Mackenzie River (ABS), Par-
laiyut Bay (FWI). Living M. edulis were not
found in the central Canadian Archipelago be-
tween Kent Peninsula in the west, Pond Inlet and
Foxe Channel in the east.

The southern boundary of M. edulis in the
Northwest Atlantic is Cape Hatteras.

In the Canadian Arctic, M. edulis are smaller
than in the Atlantic, and vary greatly in size. The
largest specimens, 80 mm long, were found in the
Ungava Bay (Lubinsky 1958, 1967).

Hudson Bay: M. edulis is remarkably
abundant off the Belcher Islands. Shells are dark
brown or black (Pl, IV,2), Valves are thin and
transparent in all young and in many adult speci-
mens. The pattern of blue and whitish rays is dis-
tinct, ocher-red spots are often present, surface is
finely striated.

The h:l and w:l ratios of specimens from
Belcher Islands were:

No. of
spec-
imens 1 h:l

S1a. 60-6 ABS 26 12-70 0.46-0.55 0.34-0.47
Sta. 60-8 ABS 17 22-50 0.47-0.58 0.38-0.46

w:l

The oldest specimens were 17 years old.

Richmond Gulf: M. edulis was collected at a
depth of over 3 m on sandy bottom with some
vegetation. Two- to 4-year-old specimens were
not over 15 mm long. Older specimens were not
found. The molluscs probably could not survive
long on this type of bottom. Well-established

colonies of dark, heavy, but battered Mytilus were
found on the rocky shores of Richmond Gulf, the
largest 35 mm long.

James Bay: (Pl. 1V.3). All My#ilus in this
Bay are small, with translucent, light-tan shells.
Outlines are rounded, side ridges obsolete, beaks
low, far from anterior end of shell. Growth lines
are crowded but clearly visible. Shells are low and
extremely narrow. The h:l ratio of 40 specimens
was (.49 (0.49-0.53), w:1 0.33 (0.29-0.43).

Baffin Bay, Cumberland Sound: A few
adult specimens with heavy black shells and
scalelike growth marks were collected by ABS.
The largest measured 56.0 x 28.5 x 32.0 mm, and
was 13 years old.

Pond Inlet: Specimens are strong with black
shells and scalelike growth marks.

Dimensions and h:l and w:] ratios of shells of
M. edulis were:

| h w h:l wil age
67,7 33.0 22.0 0.49 0.29 14
20.0 10.0 7.2 0.50 0.36 5
14,7 9.0 6.0 0.61 0.40 4
6.0 315 23 .59 0.38 3

Populations of M. edulis in the Canadian
Arctic contain many specimens with radial pattern
peculiar to M. pellucidus Pennant, 1777 (Pl.
1V.3.); Lubinsky (1958).

1t is difficult to regard M. peliucidus as a sub-
species of M. edulis (Dodge 1952, p. 214): the
presence of radial pattern is easily observed in
thinner translucent shells, but is concealed in
thicker ones. Although specimens with trans-
parent shells and clear radial pattern do occur in
Atlantic populations of M. edulis, populations of
southeastern Hudson Bay and James Bay consist
almost entirely of such specimens. Changes in M.
edulis from the normal Atlantic type toward the
pellucid type in James Bay develop gradually and
are clinal.

General distribution

Greenland: Abundant at southern shores of
West and East Greenland. Isolated colonies occur
up to Thule district, West Greenland.

leeland:  *‘Occurring in  abundance all
around the country”’ {(Madsen 1949).

Eurasian Arctic seas: Southern shores of
Barents Sea and in White Sea. Last small colonies
at western shores of Kara Sea and at Yugorsky
Shar, Chukchi Sea.

Shells were up to 83 mm long in East Green-
land and in the Canadian Arctic, and up to
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70 mm in Eurasian Arctic seas.

M. edulis is a boreal-subarctic species. It
penetrates into the Arctic with the offshore
currents of the Atlantic and Pacific subarctic
waters. It occurs also in the littoral of polar
waters, warmed up in summer.

Genus Crenelfa Brown 1827

Crenelia decussata (Montagu, 1808)
(PL. V.5, p. 99}

Mytilus decussatus Montagu, 1808: 69
Crenella decussata, G. O. Sars 1878: pl. 3,
fig. 4; Bernard, 1979a: 25, fig. 33

Distribution in the Canadian Arctic
Map 13, p. 80

Published records

Crenella decussata, Bush (1883), Labrador;
Rodger (1893-95), Hudson Bay; Jolinson (1926),
Labrador; Whiteaves (1901}, Hudson Bay

New records

Ungava Bay (ABS); southeastern Hudson
Bay (NMC).

Crenella decussata was seldom collected in
the Canadian Arctic, possibly because of its small
size (4.5 x 3.8 x 2.5 mm). It was found only in the
southern part of the Canadian eastern Arctic.
Southward it reaches Cape Hatteras.

General distribution

Greentand: Middle and southern shores of
West Greenland, southern shores of East Green-
land.

Iceland: Off entire coast

Eurasian Arctic seas: Only in White and
Barents seas. Abundant in shallow water on sandy
sediments.

C. decussata is a boreal Atlantic species
entering the Subarctic zone with the Atlantic
waters,

Crenella faba (Miiller, 1776)
(Pl. V.4, p. 99)

Mpytilus faba Miiller, 1776: 250
Modiolaria faba, Jensen 1912: pl. 3, fig. 8a-c
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Distribution in the Canadian Arctic
Map 14, p. 80

Published records

Modiolaria faba, Packard (1867), Labrador;
Packard (1891), Labrador; Ellis (1960), Foxe
Basin

Crenella faba, Bush (1883), Labrador;
Pfeffer (1886), Cumberland Sound; Stimpson
(1864), Smith Sound; Dall (1879), Cumberland
Sound; Dall (1886), Ungava Bay; Whiteaves
(1901), Hudson Strait; Grieg (1909), Baffin Bay;
Baker (1919), N Baffin Bay; Dall (1924), Ungava
Bay; Johnson (1926), Labrador; Laursen (1946),
Hudson Bay, Pond Inlet

New records
Canadian eastern Arctic (ABS, NMC, and
Dr Oughton); Strathcona Sound (FWI).

Remarks

Crenella faba is common in the Canadian
eastern Arctic and rare in the southeastern Cana-
dian Archipelago. It lives in shallow waters to a
depth of about 50 m,

C. faba attains its largest size of 18 mm in the
colder regions of the Canadian eastern Arctic —
Foxe Basin, northern Hudson Bay, and Hudson
Strait. C. faba is rare and not over 10 mm long in
southern Hudson Bay, James Bay, and Ungava
Bay.

Dimensions of larger specimens from the
Canadian Arctic (ABS) were:

i h w il owil

Foxe Basin, Sta. 828 17.0 12.0 8.0 0.74 047
Foxe Basin, Sta. 901 16,0 12,0 8.0 0.75 0.50

Foxe Channel,
USNM 406121 i8.0 13.0 90 072 0.50
Burwell, Sta. 226 17.0 13.0 85 077 050
11.0 80 7.0 072 0.64

H:l ratios of 25 specimens from Foxe Basin
varied from 0.69 to 0.82, and w:] ratios from 0.44
to 0.56.

C. fuba shows a peculiar correlation between
the height of the shell and development of ribbing
— the higher the shell, the less conspicuous the
ribbing. A similar correlation was observed in
Musculus discors,

However, smooth forms of C. faba similar to
the faevigata form of M. discors have not been
found.

In the south, the area of C. faba overlaps
that of a related species, C. pectinuta Gould. It is
possible that C. pectinula is a southern subspecies



of C. faba.

The thin, brittle, transparent ““C. pectinuila
from southern Hudson Bay, identified as such by
Whiteaves (Johannson coll. 1920, NMC) may be a
*Kummerform*’ of C. faba.

LX)

General distribution

Off West Greenland.

C. faba is a Northwest Atlantic subarctic
species that enters the Canadian eastern Arctic
with the currents of mixed waters.

Crenella glandula (Totten, 1834)

Modiola glanduia Totten, 1834; 367, fig. 3
Crenefla glandula, Gould 1870: 184, fig. 492

Distribution in the Canadian Arctic

Published records

Crenella glandula, Packard (1863), Labra-
dor; Bush (1883), Labrador; Packard, (1891),
Labrador

New records

None.

Crenella glandula is a boreal North Atlantic
species, occurring from southern Labrador to
Cape Hatteras.

Genus Dacridium Torell, 1859

Dacridium vitreum (Meller, 1842)
(Pl. V.3, p. 99)

Modiola vitrea Moller, 1842: 92
Dacridium vitreum, Ockelmann 1958: pl. 1,
'fig. 19

Distribution in the Canadian Arctic
Map 15, p. 81

Published records

Dacridium vitreum, Ellis (1960), Pond Inlet,
N Baffin Island; Wagner (1964), western shelf,
Canadian Archipelago

New records )
Canadian Archipelago (ABS); Hudson Bay,
James Bay (NMJC); Strathcona Sound (FWI).

Remarks

The distribution of Dacridium vitreusm in the
Northwest Atlantic is little known because of its
small size and similarity to the juvenile M. edulis.
It occurs at depths of 10-1000 m in muddy sedi-
ments. It was found by Whiteaves (1872) in the
Gulf of St. Lawrence at 200-600 m and by Verrill
(1883) off Nova Scotia at 200 m. It occurs in the
North Atlantic to a depth of 850 m (Clarke 1962).

General distribution

Greenland: Off middle shores of East and
West Greenland.

Iceland: Off eastern and southern shores.

Eurasian Arctic seas: In deepest and coldest
regions of the shelf and in Arctic Qcean north of
75°N.

Ockelmann (1958), showed that within the
distribution area of this species in the North
Atlantic, four different forms of Dacridium
occur, which he regards as separate species.
Ockelmann stated that D. vitreum s. str. is a
panarctic species in the Atlantic sector of the
Arctic. Bernard (1979a, p. 26); Wacasey et al.
(1976, p. 27) recorded it from western Beaufort
Sea.

Genus Musculus Roding 1798

Musculus corrugatus (Stimpson, 1851)
(PL. IV.7-10, p. 98)

Mytitus corrugatus Stimpson, 1851 12
Modiolaria corrugata, Jensen 1912: 62, pl. 2,
fig. Ta-d

Distribution in the Canadian Arctic
Map 16, p. 81

Published records

Modiolaria corrugata, Packard (1863, 1883,
1891), Labrador; Dall (1919), Canadian Archipel-
ago; Dall (1924), Burwell; Ellis (1960), Pond Inlet

New records
Canadian central and eastern Arctic (ABS,
FWI); Canadian eastern Arctic (NMC).

Remarks

Musculus corrugatus is rare in the Canadian
Arctic, and was not found in the central Canadian
Archipelago. It reaches Cape Cod in the south.
This species attains a size of 20 mm in Foxe Basin,
where it is abundant.
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The northern specimens are dark, external
sculpture distinct (P1. IV.7). 1t consists of strongly
developed radial ribbing on the anterior and pos-
terior parts of the shell, sharply separated from
the middle portion, covered by a mesh of concen-
tric weavy corrugations of periostracum. The last
constant feature helps to separate this species
from northern specimens of Musculus discors var.
substrigtus, This fine striation is visible in PL. 1V,
7 and in Bernard (1979a: 25, fig. 35). In Hudson
Bay M. corrugatus is small, up to 15 mm long,
light colored, with smoothed external features (P1.
1V.8, 9). In James Bay even the largest specimens
are less than 8 mm long, and deformed (PI.
IV.10).

General distribution

Greenland: Rare off western shores; absent
in East Greenland,

Iceland: Absent.

Eurasian Arctic seas: In all seas, but rare.

M. corrugarus is a low-arctic, boreal, circum-
polar species, avoiding high-Arctic regions.

Musculus discors (Linné, 1767)
(Pl. 1V.4-6, p. 98; PL. V.1, 2, p. 99)

Mytifus discors Linné, 1767: 1159

Modiola laevigata et var. B substriata Gray,
1824: suppl. to app., p. 244-245

Modiolaria discors var. laevigaia, Jensen
1912; 57-62, pl. 3, fig. 4da-b

Modiolaria discors var, substriata, Jensen
1912: 58, pl. 3, fig. Sa—¢

Distribution in the Canadian Arctic
Map 17, p. 82

Published records

“‘Modiola laevigata with var. [} substriata
Gray, 1824, Canadian Archipelago; Hancock
{1846), Cumberland Sound

Modiolaria laevigata, Reeve (1855), Welling-
ton Channel; Packard (1863), Labrador; Packard
(1891), Labrador: Smith (1877), N Baffin Bay;
Whiteaves (1885), Hudson Strait; Pfeffer (1886),
Cumberland Sound; Dall (1886}, Ungava Bay;
Grieg (1909), N Baffin Bay; Laursen {1946), Pond
Inlet, Hudson Bay; Ellis (1960), Foxe Basin

Modiola discors, Sutherland (1852), N Baffin

0

Bay
Modiolaria discors, Bush (1883), Labrador;
Packard (1891}, Labrador; Whiteaves (1901},
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Hudson Bay; Brooks (1935}, Hudson Bay

Modiolaria substriata, Baker (1919), N
Baffin Bay; Dall (1924), Burwell

Modiolaria laevis, Dall (1924), Pond Inlet,
Burwell

Musculus laevigatus, Dall (1919), Dolphin
and Union Strait

Musculus  substriatus,
Labrador

Johnson  (1926),

New records
Canadian central and eastern Arctic (ABS,
NMC).

Remarks

Musculus discors in both its forms, laevigata
and substriata, is common and abundant in the
Canadian Arctic, and extends south to Cape Cod.
Occurs in waters up to 50 m deep. Specimens
from Foxe Basin, Baffin Bay, and Hudson Bay
are large, up to 38 mm long, but those from James
Bay attain a length of only 12 mm (Pl. IV.5).

The small brittle specimens from James Bay,
with smoothened outlines and ribbing resemble
Musculus discors from the boreal regions (Pl
V.1, 2, from England).

Dimensions of some specimens from the
Canadian Arctic were:

1 h w hil

33.0 21.0 15.0 0.64 0.45
29.0 19.0 16.0 0.65 0.55

Sta. 712 ABS  38.0 24.0 16.0 0.65 0.42
Frobisher Bay, Sta. 331 ABS 37.0 23.0 18.0 0.62 0.49
35.0 22.0 15.0 0.63 0.43

w:l

Foxe Basin, Sta. 723 ABS

James Bay, Sta. 59-11 ABS 11.0 7.0 5.0 0.64 0.45
7.0 5.0 3.50.720.50

6.5 5.0 30077046

Sta. 50-15 8.0 6.0 3.00.670.37

8.0 5.0 30063037

H:l ratio of 25 specimens from Foxe Basin
was 0.63 (0.59-0.67), shells of James Bay speci-
mens 0.70 (0.60-0.78).

Systematic discussion

This species was described as ““Modiolaria
laevigata et var. B substriata’’ by Gray (1824), on
the basis of specimens from the Canadian Archi-
pelago. Because of its similarity to Myrilus discors
Linng, 1767, described from the Boreal zone, the
relationship between these species has often been
discussed. Jensen (1912, p. 57) pointed out that:
“The true Modiolaria discors Linné does not
occur at Greenland, Jan Mayen, or Iceland. The
species is represented here by ‘Modiolaria iaevi-



gata Gray’ and ‘Modiolaria substriata Gray.’
[Jensen regards them as] varieties of a species that
also embraces ‘Modiolaria discors Linné’. The
last name has the prior right by age and must con-
sequently have the advantage in the designation of
the species.”” 1t is obvious that under ‘Modic-
laria discors Linné’ Jensen means Mytilus discors
Linné, 1767. Systematic relations of the last
species to Modiolaria laevigata was discussed by
Dodge (1952, p. 219-220).

Mytilus discors s. str. does not occur in the
Canadian Arctic.

There are gradual latitudinal changes from
the northern type (PL IV.4, 6), described by Gray
(1824), toward the southern type of M. discors
Linné illustrated on Pl. V.1, 2, from England
(ANS 55164). The two types differ in develop-
ment of ribbing — the lower the shell, the more
conspicuous the ribbing.

Characters peculiar to each form (M. 4.
laevigatus and M. d. substriatus) develop with
age. Young specimens are intcrmediate, but inter-
mediate adults are rare, The two forms occur
throughout the whole area of this species and can
be found in the same ‘‘nest.”’

It seems that M. discors is a polymorphic
species, and the nomenclature of Jensen (1912) is
adequate.

General distribution

Greenland, Iceland.

Eurasian Arctic: Off entire coast.

M. discors is a circumpolar panarctic specics
with outposts in the Boreal zone.

Musculus niger (Gray, 1824)
(PL. IV. 11, 12, p. 98)

Modiolgria nigra Gray, 1824: app., 244
Modiolaria nigra, Gould 1870: 191, fig. 488

Distribution in the Canadian Arctic
Map 18, p. 82

Published records

Modiolaria nigra, Gray (1824), Canadian
Archipelago; Hancock (1846), Cumberland
Sound; Reeve (1855), Canadian Archipelago;
Whiteaves (1885), Hudson Strait; Bush (1883),
Labrador; Packard (1891), Labrador; Whiteaves
(1901), Hudson Bay; Grieg (1909), Canadian
Archipelago; Dall (1919), Canadian Archipelago;
Dall (1924), Hudson Strait; Johnson (1926),

Labrador; Thorsen (1951), N Baffin Bay; Ellis
(1960), N Baffin Island

New records
Canadian Archipelago and Canadian eastern
Arctic (ABS, NMC).

Remarks

Musculus niger is common but not abundant
in the Canadian Arctic and occurs at a depth of
10-70 m. Its southern boundary is Cape Hatteras.

There is a considerable difference between
specimens from the north and the south of the
Canadian Arctic. Specimens from the Canadian
Archipelago, Foxe Basin, and Pond Inlet are
small, their periostracum dark and lustrous. They
are angular, with well-developed beaks, and dis-
tinct sculpture (Pl 1V.I1). Young specimens
resemble, and were often confused with, M. cor-
rugatus Stimpson, as that depicted by Oldroyd
(1924, vol. 1, pl. 14, fig. 8, 9).

In Hudson Bay and southward, the shape of
M. niger changes. It becomes larger, more elon-
gated and flattened, with smoothened outlines
and sculpture. The largest specimen of this type,
80 mm long, was collected in the Ungava Bay (Pl.
IV.12).

General distribution

Greenland: Off entire eastern and northern
coasts.

Iceland: Off coasts.

Eurasian Arctic seas: In all seas,

M. niger is a panarctic-boreal species of
circumpolar distribution.

ORDER PTERIOIDA
Superfamily PECTINACEA
Family PECTINIDAE
Genus Chlamys Roding, 1798

Chlamys islandica (Miiller, 1776)
(Pl. V.6, p. 99

Ostrea istandica Miiller, 1776: 248
Pecten istandicus, G. O. Sars 1878: pl. 2,
fig. 2

Distribution in the Canadian Arctic
Map 19, p. 83

Published records
Pecten islandicus, Hancock (1846), Cum-
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beriand Sound; Stimpson (1851), Hudson Bay;
Packard (1867), Labrador; Bush (i883), Labra-
dor; Whiteaves (1881), Hudson Strait; Whiteaves
(1885), Hudson Bay, Whiteaves (1901), Hudson
Bay; Brooks (1935), Hudson Bay; Dall (1924),
N Hudson Bay; Johnson (1926), Labrador; Rich-
ards (1936), W Hudson Bay; Richards (1941),
James Bay; Thorson (1951), Labrador

New records
Hudson Bay and Cumberland Sound (ABS,
NMCQ).

Remarks

C. istandica occurs in the Canadian eastern
Arctic southward from Foxe Channel and Cum-
berland Peninsula. Living specimens are small
and rare, Numerous large subfossil shells indicate,
however, that the present scarce populations are
remnants of past abundance, Specimens collected
in Ungava Bay, up to 8.2 mm high, are the largest
in the Canadian north. The southern boundary of
this species is Cape Cod.

General distribution

Greenland; West Greenland from Thule
southwards. East Greenland at head of Franz
Josef Fjord only, possibly a relic. Recent young
specimens are abundant in this fjord, adults rare.
The largest measured 91.0 x §8.0 mm. Shelis were
found on the raised beaches at Cape Bismarck.

Iceland: Off all shores, in fjords as well as
open sea. Largest specimen 90.0 mm high.

Eurasian Arctic seas: Southern shores of
Barents Sea and White Sea; southwestern shores
of Kara Sea; southern boundary Stavanger Fjord,
Norway.

Chlamys islandica is a boreal-subarctic
species occurring in the Subarctic zones of the
North Atlantic and Pacific oceans.

Genus Delectopecten Stewart, 1930
Delectopecten greenlandicus (Sowerby, 1842)

(Pl. V.7, p. 99)
Pecten greenlandicus Sowerby, 1842: 357,
pl. 3, fig. 40
Pecten groenlandicus, G. O. Sars 1878: pl. 2,
fig. 4a—.

Propeamussium (Actinula) groenlandicum,
Ockelmann 1938: pl. 2, fig. 2

Distribution in the Canadian Arctic
Map 20, p. 83
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Published records

Pecten greenlandicus, Hancock (1846), Cum-
berland Sound; Grieg (1909), Baffin Bay; Baker
(1919), NW Baffin Bay; Whiteaves (1901), Rich-
mond Gulf; Ellis (1960), Eclipse Sound, Baffin
Bay; Thorson (1951), off Lancaster Sound;
Exeter Sound, Baffin island

Pecten andersoni, Dall (1919), Dolphin and
Union Strait

Pseudamussium
(1968), Hudson Bay

binominalus, Wagner

New records :
Canadian Archipelago, Foxe Basin, Hudson
Bay (ABS, NMC, FWI).

Remarks

Numerous new records show that Delecto-
pecten greenlandicus is widely distributed and
abundant in the Canadian Arctic. 1t is found in
the Canadian Archipelago at depths of 5-30 m,
but usually below 50 m. In the Canadian eastern
Arctic it is confined to deeper and colider waters
and submerges in Baffin Bay, Labrador Sea, and
Guilf of St. Lawrence. A few specimens were
found in the North Atlantic at a depth of 2000 m
(Clarke 1962). The southern boundary is the deep
waters off Cape Cod.

The largest shells of D. greenlandicus, 30 mm
high, were found in the Canadian Archipelago.
Dimension of specimens from Sta. 10-35 NMC,
Slidre Fiord, Ellesmere Island were:

h | w
30.0 32.0 7.0
28.0 29.0 7.0
21.0 31.0 6.6

D. greenlandicus decreases in size in Foxe
Basin, In the central part of Hudson Bay it is not
over 10 mm high, and still smaller in James Bay.

Populations of small specimens in the Atjan-
tic Ocean, and large specimens in the Arctic
region, were observed by the first explorers. The
Atlantic specimens are described as D. greenlan-
dicus f. minor.; large Arctic specimens are often
described as f. major.

Ockelmann (1958, p. 72), stated that Atlantic
and Arctic specimens represent species A and B
that differ not only in the size of shell, but also in
structure of the soft body. Species ‘““A’* occurs in
the Arctic, species ““B*’ in the Atlantic.

According to the identification by Ockel-
mann, the smail specimens from Hudson Bay
belong to the Arctic species “A.”’

The authors’ study of the growth rates of D.



greenlandicus (sp. A) from the Canadian Arctic
shows that the difference in the size of specimens
in the Canadian Archipelago and in Hudson Bay
is the result of lowered growth rates in the bay,

General distribution

Greenland: Northern coast of West Green-
land; entire coast of East Greenland, where
specimens are up to 32 mm high.

Iceland: Off southern and eastern shores,
Largest specimens 12 mm high.

Eurasian Arctic seas: Abundant in deeper
water from Barents Sea to approximately 165°E
in East Siberian Sea. Attains a height of 32 mm in
coldest regions.

D. greenlandicus (sp. A, sensu Ockelmann,
1958) is a high-Arctic species, known at present
from the Atlantic sector of the Arctic.

Family LIMIDAE
Genus Lima Bruguiére, 1797
Lima subauriculata (Montagu, 1808)

Pecten subauriculata Montagu, 1808: suppl.,
p. 63, pl. 29, fig. 2

Lima (Limatula) subauriculata, Smith 1951:
pl. 10, fig. 4

Distribution in the Canadian Arctic
Map 13, p. 80

Published records
Lima subauriculata, Reeve (1855), Cana-
dian Archipelago, Wellington Channel

New records
None.

Remarks

The record by Reeve extends the distribution
of Limidae from the northwestern Atlantic into
the Canadian Aretic,

In the revision of Limidae of the North
Atlantic, Jensen (1912) and Ockelmann (1958)
pointed out that Lima subauriculata was often
confused with L. simifis Jensen, a southern deep-
water species. The author was unable to examine
specimens of L. subauriculata from the Canadian
Arctic.

General distribution
Greenland: Middle and southern shores of

West Greenland; southern shores of East Green-
land.
Iceland: Southeastern shores.
Eurasian Arctic seas: Faeroes,
Murman.

Norway,

ORDER VENEROIDA (= TELEODONTA)
SUBORDER DIOGENODONTINA
Family ASTARTIDAE

[ntroduction

The family Astartidae in the Canadian Arctic
is represented by a large group of species of only
the type genus Astarte, Ecologically it is a com-
plex group, consisting of species with different
requirements as to depth, bottom sediments,
temperature, and salinity.

The distribution of many species extends
over more than one zoogeographic zone, but there
are species endemic in the high Arctic, Canadian
boreal species are known only from southern
Labrador,

Although Astarte is one of the oldest living
bivalves, the northern fauna contains some
species that probably originated as late as the
Pleistocene period.

The Arctic species of Astarte are variable and
at times closely resemble each other. Therefore,
their taxonomy is involved, and synonomy abun-
dant and complicated. Dall (1903, p. 837) was the
first to compile a list of North American species
of this genus. He subdivided it into three sections,
of which two occur in the Canadian Arctic. In this
Bulletin, the subgeneric taxon referred to by Dall
as “‘Section,” and as a subgenus by T. Abbott
(1974) and Bernard (1979a) will not be used. The
species will be arranged, however, in the order
used by Dall (1903).

Family ASTARTIDAE
Genus Astarte Sowerby, 1816
Astarte arctica (Gray, 1824)

Crassina arctica Gray, 1824: app., 243

Astarte borealis, Jensen 1912: pl, 4, fig. 1a, b

Astarte arctica, Filatova 1948: pl. CX,
fig. 4; 1957: 54

Distribution in the Canadian Arctic
Map 21, p. 84
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Published records

Crassina arctica Gray,
Archipelago

Astarte agrctica, Sutherland (1852), Barrow
Strair; Bush (1883), Labrador; Stimpson (1861),
Ungava Bay; Packard (1891), Labrador; Baker
(1919), N Baffin Bay

1824, Canadian

New records
Diana Bay in Ungava Bay (ABS).

Remarks

This rare species was found in the Canadian
eastern Archipelago, Ungava Bay, and off
Labrador.

The collection of the Blue Dolphin Expedi-
tion, 1952, contains many specimens of Asrarte
arctica from Canada (Baffin Bay, Frobisher Bay
USNM 95729, Cumberland Gulf USNM 95730,
and Labrador USNM 181921).

A. arctica was often regarded as a variety of
A. borealis and listed under this name.

A. arcrica differs from A. borealis by the
chestnut-brown, lustrous, finely striated perio-
stracum, firmly attached to the shell. A few thin,
narrowly spaced ribs may, or may not be present
on the apex. The periostracum of A. borealis is
dull, chalky, thick, and peels off easily. The ribs
are large and broadly spaced. In young specimens
they cover the entire shell.

The shell of A. arctica is rounded or ovate,
with high beaks. Both the lunula and escutcheon
are well developed and defined. The shell expands
under the beaks and gradually narrows toward the
margins, In outline it strongly resembles the cypri-
noid shell. The margins of valves are sharp, and
the pallial line is at a distance from them. The
inner marginal part of the shell is flat, well sepa-
rated from the central concave portion.

Ten specimens from Greenland, 29-37 mm
long, had a h:l ratio varying from 0.79 to 0.90,
and w:l from 0.39 to 0.50.

General distribution

The distribution is not well known.

Greenland and Iceland: The statement by
Dall (1903), that 4. arctica occurs in Greenland
has not been confirmed by Greenlandic explorers
{Jensen 1912; Thorson 1951; Ockelmann 1958).
Collections of the Valorous Expedition contain,
however, specimens of A. arctica taken off West
Greenland (USNM 169659, 169656, 165657). The
specimen of Astarte from Iceland, depicted as A.
borealis by Jensen (1912, pl. 4, fig. la, b) is that
of A. arctica Gray.

Eurasian Arclic seas: A. grctica occurs in the
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Barents and White seas, off Spitzbergen, Mur-
man, and Norway (Filatova 1948, 1957a, b).
A. arciica is an Atlantic subarctic species.

Astarte borealis (Schumacher, 1817)
(P1. V.8, 9, p. 59)

Tridonta borealis Schumacher, 1817: 47, pl.
17, fig. 1

Crassing semisulcata Leach, 1819: 172

Tridonta borealis, G. O. Sars 1878: pl. §,
fig. 8

Astarte borealis, Jensen 1912; pl. 4, fig. la-f

Distribution in the Canadian Arctic
Map 22, p. 84

Published records

Crassina semisulcata, Gray (1824), Canadian
Archipelago

Astarte richardsoni Reeve, 1855, Lancaster
Sound

Astarte semisulcata, Hancock (1846), Cum-
berland Sound; Smith (1877), Smith Sound

Astarte lactea, Whiteaves (1881,
Hudson Strait

Astarte borealis, Dall (1879), Cumberland
Sound; Bush (1883), Labrador; Grieg (1909),
Ellesmere Island; Baker (1919), N Baffin Bay;
Dall (1919), western Canadian Archipelago; Dall
(1924), Hudson Bay, Beechey Island, Melville
Island; Brooks (1935), Hudson Bay; Johnson
(1926), Labrador; Richards (1936), James Bay;
Laursen (1946), Pond Inlet; Richards (1941), W
Hudson Bay; Ellis (1960), Arctic Bay, N Baffin
Island, Foxe Basin

1885),

New records
Canadian Archipelago (ABS, NMC, FW1);
eastern Arctic (ABS, NMC).

Remarks

Astarte borealis is widely distributed in the
Canadian Arctic and occurs from the northern-
most shores of Canada and Greenland to Massa-
chusetts.

It is a variable species with several forms and
an involved synonymy. Two forms were found in
the Canadian Arctic, A. borealis var. placenta
Merch and A. b, var. withami Wood.

The typical form, as well as var. withami,
occurs mainly in the eastern Canadian Arctic and
off Labrador.

A. b, placenta is the sole form in the Cana-
dian Archipelago and Foxe Basin. 1t is elongated



and extremely narrow (Pl. V.8, 9). For shells of
this type see Jensen (1912, pl. 4, fig. 1f), Mac-
Ginitie (1959, pl. 22, fig. 5, 6), and Filatova (1948,
pl. CX). The periostracum of A. b. placenta is
dull, grayish-brown, thick, and peels off easily.
Beaks are small, elevated, and taper forward.
Ribs are small near the beaks, but become larger
at the middle of the shell, and disappear toward
the margins. In young specimens they cover the
entire shell (see Bernard 1979a, fig. 70). Such
forms were described as A. rhomboidalis by
Leche (1883). Dall (1903) regarded A. b. placenta
as a young specimen of A. borealis. There are
many S-year-old specimens of A. b. placenta in
the ABS collections.

Dimensions of A. b. placenta from the Cana-
dian Arctic were:

No. of
speci-
mens 1 hil w:l
Canadian
Archipelago 25 20-36 0.76 0.30
(0.70-0.84) (0.24-0.36)
Foxe Basin 25 3041 0.76 0.35
(0.68-0.83) (0.30-0.40)
Pond Inlet 15 30-40 0.76 0.35

(0.69-0.80) (0.30-0.39)

A. borealis placenta is a high-Arctic form
abundant in shallow waters of lowered salinity. It
is the sole form in East Greenland and a dominant
one in all Eurasian seas.

Another form of A. borealis, A. b. var.
withami Wood, is a rounded, expanded form with
black-brown periostracum. It attains a length of
40 mm; h:l and w:l indices of Canadian specimens
vary from 0.80 to 0.90 and 0.43 to 0.47,
respectively.

A. borealis s. lato is a circumpolar panarctic
species with boreal outposts.

Astarte crenata (Gray, 1824)
(Pl. V.10-12, p. 99; PL. VI.1-3, p. 100)

Nicania crenata Gray, 1824: app., 242
Astarte crenata, Jensen 1912: pl. 4, fig. f, g;
Ockelmann 1958; pl. 1, fig. 20, 21

Distribution in the Canadian Arctic
Map 23, p. 85

Published records
Nicania crenata Gray, 1824, Prince Regent

Inlet, Canadian Archipelago

Astarte crenata, Johnson (1926), Labrador;
Whiteaves (1901), Richmond Guif, Hudson Bay;
Laursen (1946), Hudson Bay; Thorson (1951),
Jones Sound, Lancaster Sound, Canadian
Archipelago

New records

Canadian Archipelago and Hudson Bay
(ABS), Pond Inlet, North Baffin Island (Ellis
1960).

Remarks

The relationship of subspecific taxa of
Astarte crenata (Gray) has not been sufficiently
investigated. The following species by early
authors were included as synonyms: A. crebri-
costata MacAndrews and Forbes 1847; A. sub-
aequilatera Sowerby, 1855; A. acuticostata
Jeffreys and Fricle, 1877; A. crenata var. inflata
Hagg, 1904,

Dall (1903), regarded these forms as valid
species, Jensen (1912), as varieties of A. crenafa,
Filatova (1948) and Ockelmann (1958) as sub-
species of A. crenata. These authors showed that
off the shores of East Greenland and in the Eura-
sian Arctic seas each form occupies a separate
area, but all are connected by intermediate speci-
mens. A. crenata crenatg (Gray) occurs off open
shores in high-Arctic regions at depths of
30-300 m, whereas A. c. acuticostata Jeffreys and
Friele is a high-Arctic, deepwater form which
emerges toward the heads of fjords. A. ¢. sub-
aequilatera Sowerby (= A. crebricostata Mac-
Andrews) occurs in warmer regions of the Arctic
and in the Atlantic. It seems justified, as sug-
gested by Ockelmann (1958, p. 94) to regard all
these forms as subspecies of A, crenara (Gray).

In the Canadian Arctic A. c. crenaia (Gray)
occurs in the Archipelago and the colder regions
of the eastern Arctic at a depth of 20-700 m; A. c.
crebricostate MacAndrews and Forbes was found
in a cold-water trench of the southeastern Hudson
Bay at a depth of 160 m, and also off Labrador;
A. c¢. acuticostata Jeffreys and Friele oceurred off
Ellef Ringnes Island (NMC 14893, labeled as A.
globosa Mpller) (Pl. V.3).

Specimens of A. ¢. crenata are straw colored,
glossy, with thin, regular ribs near the apex, dis-
integrating into striations toward the margins of
the shell. Outlines of the shells are arcuate, the
apex high, anterior hinge plate straight. The larg-
est specimen measured 23.0 x 18.0 x 12.0 mm.

Specimens of A. c¢. crenate found in the
southern Hudson Bay are peculiar. The shells are
small, rounded, and greatly expanded (Pl. V.11,
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12). Shells of adult specimens have about 50 ribs.
Dimensions of three specimens of A. «c.
crengia were:

1 h w h:l w:l
Sta. 59-15 228 18.5 13.8 0.81 0.60
B. 13 20.0 17.2 It.5 0.86 0.57
ABS 1.2 6.0 1.5 (.83 0.60

These ratios are the highest observed in this
species in the Canadian Arctic.

An isotated population of A. crenata crebri-
costata was found in the deep region of Hudson
Bay. The shells are clongated, with attenuated
anterior part (Pl. VIL.1, 2). The periostracum is
rough, ribbing distinct; ribs (30-50) large,
separated by wide interspaces, unequal, and
covered with wrinkles. Periostracum is similar to
that of A. subaequilatera discussed and illustrated
by Ockelmann (1958, p. 96, pl. 1, fig. 7). The
shells resemble those of A. ¢. subaequilatera var.
whiteavesi Dall, 1903, from the Gulf of St. Law-
rence, but are much more expanded, shortened,
with heavier valves thickened toward the margins.

This isolated population is probably a relic
from the period of broader communication of the
Canadian Arctic waters with the Atlantic Ocean,

General distribution

Greentand: Coldest regions of West and
East Greenland (Ockelmann 1958, fig. 5, p. 95).

Eurasian Arctic seas: From Barents Sea to
Chukchi Sea.

A. ¢. crenata and A. c¢. crebricostata occur
only in the western part of the Eurasian Arctic
(Filatova 1957a, b).

A. crengfa s. lato is a panarctic species,
producing many subspecies in its large circum-
polar area.

Astarte elliptica (Brown, 1827)

Crassina effiptica Brown, 1827; 111, pl. I8,
fig. 3

Astarte elliptica, Jensen 1912: pl, 4, fig.
4a-g; Filatova 1948: pl. CIX, fig. 10

Distribution in the Canadian Arctic
Map 24, p. 85

Published records
A. compressa, Whiteaves (1883), Hudson
Strait
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Astarte elliptica, Packard (1891), Labrador;
Bush (1883), Labrador; Johnson (1926),
Labrador

New records
Pond Inlet and Frobisher Bay (ABS).

Remarks

The synonymy of this species is confusing
(Gould 1870, p. 124; Whiteaves 1901, p. 130; Dall
1903, p. 941; Thorson 1951, p. 75). Many records
from the Canadian Arctic are erroneous. The
study of museum materials from the Canadian
region shows that A. elliptica occurs only off the
eastern shores of the Canadian Arctic from the
Canadian Archipelago to Labrador and south-
ward to Massachusetts.

General distribution

Greenland: West and East Greenland.

[celand: Off shores,

Eurasian Arctic seas: Barents and White
seas, southern shores of Kara Sea,

A. elliptica is a low-Arctic-boreal species,
occurring in the Atlantic sector of the Arctic,

Astarte soror Dall, 1903
(Pl. V1.4-6, p. 100)

Astarte soror Dall, 1903: 947, pl, LXII,
fig. 11

Distribution in the Canadian Arctic
Map 24, p. 85

Published records
A. soror Dall, 1903, Wellington Channel;
USNM, Feilden (1838), Pierce Bay

New records
None.

Remarks

Astarte soror was described by Dall (1903)
from Disco Bay, West Greenland. This is a large
species with rough periostracum and a heavy
shell. Dall suggested its close relationship with the
pleistocene *A. laurentigna Lyell. Comparison of
shells of this fossil species in collections of the
Redpath Museum and in the USNM with those of
A. soror, shows that the latter is more closely
related to the Tridonta group of species than to



the Nicania group, to which A. laurentiana
belongs.

General distribution

A. soror was found in the Baffin Bay region.
It is an Arctic species endemic in the Canadian-
Greenlandic Region.

“Astarte montagui (Dillwyn, 1817)”

Systematic discussion

Leach (1819) placed into the genus Nicania a
circumpolar group of small Astarte, known at
present under the collective name of *‘Astarre
montagui Dillwyn”’ (Jensen 1912; Filatova 1948,
1957a, b; Ockelmann 1958; MacGinitic 1959;
Bernard 1979a). Jensen (1912) included in this
group the following species: Venus compressa
Montagu, 1808; Nicania banksi Leach, 1819; N.
striata Leach, 1819; Astarte fubula Reeve, 1855;
A. globosa Mgller, 1842; A. puichella Jonas,
1845; and A. warhami Hancock, 1846 (see also
Dall 1903).

The extreme variability and similarity of the
different northern populations of Astarie and
lack of large series for comparative studies has
resulted in the description of numerous species. In
the last decade, almost all northern ‘*Nicania’
have been lumped under one name, 4. montagui
Dillwyn {see Jensen 1912). As a result, the syno-
nymy became increasingly involved, identity of
species was lost, and areas of distribution became
indiscernible. The situation did not improve when
Gray’s paper (1839) interchanged the numbers of
the figures representing A. banksi and A. strigta.

Jensen (1912) attempted to organize the
chaos within “A. montagui’” on the basis of
height to length relation of shells, and recognized
three varieties within this “‘species.”” He retained
for them the specific names of the original species
included in the group. The <clongated form
became A. montagui var. warhami, the short-
ened, A. montagui var. striata; and the shortest,
A. montagui var. banksi. These varieties, accord-
ing to Jensen, have different areas of distribution
within that of the “‘species.”” A. montagui var.
warhami is the northernmost.

Ockelmann (1958, p. 84), confirmed Jensen’s
observation and pointed out that the h:l ratio of
the shells increases toward higher latitudes, and
that this gradation has the character of a cline.
Filatova (1948, 1957a, b), and MacGinitie (1959,
p. 67) and Bernard (1979a, p. 44) accepted
Jensen’s system.

The study of Astarte specimens from the
Canadian Arctic included in ““A. montagui’® by
Jensen (in the collections of ABS, NMC, USNM,
and MCZ) and of specimens from Greeniand
(kindly sent to the author by Ockelmann, Hel-
singgr Marine Laboratories), shews that A.
montagui sensu Jensen embraces three distinct
species described by early authors: A. montagui
(Dillwyn) (= A. banksi Leach), A. striata Leach,
and A. warhami Hancock. The w:l and h:l indices
of these species overlap, and a shortened 4. war-
hami may have indices of A. strigra and even of
A. banksi, and superficially resemble them. The
h:l and w:l ratios, though helpful in the study of
variability in populations of a single species, are
not a reliable tool for separating the above spe-
cies. However, they can be identified on the basis
of the original descriptions and subsequent re-
descriptions (Smith 1877; Dall 1903; and others).
The following features are useful in the identifi-
cation of species included in a group of ‘4.
montagui.”’

A. warhami Hancock 1846: Ribs in adults do
not reach the lower margin of the shell, but disin-
tegrate gradually (or abruptly as in A. fabula
Reeve) into striation, Young specimens 8-10 mm
long have about 30 broad, rounded, and irregular
ribs. At the apex of the shell, and near the ante-
rior and posterior ends, the ribs divide and often
coalesce with the neighboring ribs to form a
pattern of a loosely woven net with unclear inter-
spaces between them.

A young specimen of A. warhami with the
characteristic pattern of this ribbing reminiscent
of A. esquimalti Baird, 1863, is illustrated on PIl.
VI.12 (see also Dall 1903, pl. LXIII, fig. 11, 12).

The periostracum of A. warkami is chestnut-
brown with silky luster. A few radial rows of dot-
like impressions run often from beaks to the outer
margins of the shell, (Pl. V1.10).

The hingg plate under the anterior lateral
tooth of the right valve is continuous with that of
the cardinal teeth. The anterior lateral tooth is
narrow, long, and low. Muscle scars are large,
situated near the middle of the height of the shell.
Their longer axes, about one third the height of
the shell, are almost vertical.

A, strigta Leach 1819: Ribs in adults extend
to the lower margin of the shell, run parallel to
each other, and never coalesce (Pl. VI.7-9). They
are sharp, and the interspaces narrow and deep.
Young specimens, 8-10 mm long, have about 50
ribs. Periostracum is light or dark brown, chaltky,
never lustrous. Anterior lateral tooth of the right
valve is triangular, short and high, its hinge plate
sgparated from that of the cardinal teeth. Muscle
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scars are small, less than one-third the height of
the shell, the greater part situated above the level
of the shell’s center. The longer axes are slightly
tilted toward the shell’s apices.

A. fabula Reeve, 1855: Specimens labeled as
A. fabula in the collections of the ABS, NMC,
USNM, and MCZ, are A. warhami. The sudden
change in the sculpture of the shell, believed to be
a specific character of A. fabula, is the result of
suddenly interrupted growth. Young A. warhami
arc completely covered with ribs, which gradually
disappear in the process of subsequent growth
and are replaced by striation, If the growth is sud-
denly interrupted, a heavy check mark appears.
Resumption of growth results in the formation of
the striated portion of the shell that is peculiar to
the older shells. Young specimens of A. fabula
have never been found.

The observations of Jensen (1912), and
Ockelmann (1958) concerning the elongation of
the shells of ‘4. montagui’’ toward higher lati-
tudes, are basically correct. Indeed, A, warhami,
a northern species, is more elongated than the
rounded southern A. striata. Yet these changes
are not clinal, but involve three distinct species,
gradually replacing each other in latitudinal direc-
tion, with their areas overlapping.

Without examining extensive material on
these three artificially united species, it is difficult
to single out each and to determine the areas of
distribution. However, on the basis of the
material from the Canadian Arctic in the collec-
tions of museums of Canada and of the United
States, it was possible to differentiate the follow-
ing species and to trace the areas of their distri-
bution in the Canadian Arctic,

Astarte globosa Moller, 1842

Astarte globosa Maller, 1842: 76
Distribution in the Canadian Arctic

Published records

Astarte globosa, Reeve (1855), Wellington
Channel

New records

Prince Patrick Island (NMC); Ungava Bay
(ABS).

Remarks
Astarte globosa is probably not a separate
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species, but an aberrant form in populations of
some smaller Astarre, It is rare in the Canadian
Arctic, as well as in Greenland and the Eurasian
seas, and never forms populations of its own.

Astarte montagui (Dillwyn, 1817)

Venus montagui Dillwyn, 1817: 167

Nicania banksi Leach, 1819: 62

Astarte banksi, Gray 1839: app., pl. 44,
fig. 9

Distribution in the Canadian Arctic
Map 21, p. 84

Published records

Astarte banksi, Whiteaves (1885), Burwell,
Resolution Islands; Dall (1924}, Burwell: Packard
(1867, 1891), Labrador; Bush (1883), Labrador;
Richards (1941), Hudson Bay

New records
Ungava Bay (ABS).

Remarks

The area of distribution of this species in the
Arctic is not well known because of the taxonomic
difficulties discussed above. It was recorded off
Greenland, Iceland, and from the Barents and
White seas.

Astarte montagui (= A. banksi) seems to be
a boreal species with outposts in the Subarctic
zone.

*Astarte laurentiana Lyell, 1845, Pleistocene

Astarte laurentiana Lyell, 1845: 126 fig.
15a-c; Dawson 1872: 379; pl. 4, fig. & pl.
7, fig. 2

Remarks

Astarte laurentiana was found in Pleistocene
deposits of eastern Canada and of New England.
It is not known whether this species has any
descendants, Dall (1903, p. 943) regarded it as 4.
laurentiana Lyell, 1845 (var.?) soror.

Comparison of specimens of 4. laurentiana
Lyell with those of A, soror Dall (USNM) and of
A. striata Leach showed that A. lqurentiana is



much closer to the last species of this genus (see
also Dawson 1872). There is a great resemblance
in many characters, e.g. size, shape, ribbing,
structure of the hinge, and shape of the muscle
scars.

Astarte striata (Leach, 1819)
(PL. V1.7-9, p. 100}

Nicania striata Leach, 1819: app. 2, 62
Astarte montagui var, strigia, Jensen 1912:
pl. 14, fig. 2b; Filatova 1948: pl. CX, fig. 7

Distribution in the Canadian Arctic
Map 25, p. 86

Published records

Nicania striata Leach, 1819, NW Baffin Bay,
Gray (1824), NW Baffin Bay, Canadian Archi-
pelago

Astarte strigta, Smith (1878), Pierce Bay,
Baffin Bay; Stimpson (1861), Hudson Bay;
Packard (1891), Labrador; Johnson (1926),
Labrador; Richards (1936), Hudson Bay

New records
Foxe Basin (USNM); Hudson Bay, Ungava
Bay (ABS),

Remarks

Astarte striata was found in the southeastern
Canadian Archipelago, southern Foxe Basin, in
Hudson and Ungava bays, off Labrador, New-
foundland, and in the Gulf of St. Lawrence. lts
southern boundary is not well known because it
has often been identified as ‘*A. montagui.”

Dimensions of specimens of A. strigta col-
lected off the southeastern end of Melville Penin-
sula, USNM 434676, were as follows:

1 h w h:l

w:l
13.7 10.5 6.0 0.77 0.44
11.9 9.0 4.8 0.80 0.44
10.2 8.5 5.0 0.83 0.50

The h:l and wi:l ratios of 25 specimens
10-15.5 mm long were (.80 ((.75-0.88) and 0.46
(0.40-0.52), respectively.

General distribution
Greenland: Entire western
southern half of eastern shore.

shore, and

Iceland: Off shores.

Eurasian Arctic seas: No published infor-
mation.

A. striata is a subarctic species with outposts
into the high-Arctic zone,

Astarte warhami Hancock, 1846
(Pl. V1.10-12, p. 100)

Astarte warhami Hancock, 1846: 336, pl. 5,
fig. 15, 16

Astarte fabula Reeve, 1855: vol. 2, pl. 33,
fig. 5a, b

Astarte montagui var. warhami, Jensen 1912:
pl. 4, fig. 2c

Astarte pulchella Jonas,
1903; 942)

1845 (fide Dall

Distribution in the Canadian Arctic
Map 26, p. 86

Published records

Astarte warhami Hancock, 1846, Cumber-
land Sound; Smith (1877), N Baffin Bay; Gray
(1824), NW Baffin Bay

Astarte fabula Reeve, 1855, Wellington
Channel; Smith (1877), N Baffin Bay; Baker
(1919), Smith Sound; Dall (1924), Melville Island;
Johnson (1926), Labrador

New records

Canadian Archipelago (ABS, FWI);, Foxe
Basin and Pond Inlet (ABS); Hudson Bay,
Ungava (ABS, NMC); Labrador (Steele coll.).

Remarks

Astarte warhami occurs throughout the
Canadian Arctic and is the sole and abundant
representative of the Nicania group in the Cana-
dian Archipelago. Here and in Foxe Basin A. war-
hami attains its largest size and is most character-
istic in form. It decreases in size and becomes less
abundant in southern Hudson Bay and Ungava
Bay, where its shape is variable.

Dimensions of specimens from the Canadian
Archipelago (Ellef Ringnes Island, Sta. 15-52
NMC) were:

1 h w h:l w:l
28.0 21.5 12.3 0.76 0.44
19.8 15.5 7.5 0.77 0.38
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Average h:l and w:l indices of 80 specimens
were:

No. of
speci-
mens | h:l wil
Prince Patrick
Island,
Sta. 15-52 300 12-28 0.79 0.42
NMC (0.73-0.86) (0.37-0.50)
Ellesmere
Island,
Sta. 10-55 15 16-20 0.80 (.40
NMC (0.76-0.84) (0.36-0.45)
Foxe Basin, 26 16-23 0.78 0.42
Sta. 723 ABS (0.70-0.85) (0.37-0.53)
Coburg Island, 9 12-17 0.83 0.40

USNM 466686 (0.80-0.87) (0.38-0.46)

A. warhami occurs at a depth of 5-200 m in
the Canadian Arctic and submerges deeper in
Baffin Bay and Labrador Sea. Its southern boun-
dary is Newfoundland.

General distribution

A. warhami has often been referred to as A.
montagui and, therefore, its distribution will be
known only after reexamination of the original
material.

Greenland: Off the northern shores of West
Greenland. In East Greenland it is **, . . by far
the commonest form’’ (Ockelmann 1958, p. 87).
“‘East Greenlandic specimens are lower and more
elongate than those of similar size from the Cana-
dian Arctic but almost of equal length’’ (Ockel-
mann 1938, p. 86).

Eurasian Arctic seas: Both A. warhami and
A, fabula are recorded from Kara Sea (Filatova
19574, p. 54).

A. warhami is the sole representative of the
Nicania group in the collection of N. MacGinitie
from Point Barrow, examined by the present
author.

A. warhami is a high-Arctic circumpolar
species, that occurs in waters of polar origin.

Family CARDITIDAE
Genus Cyclocardia Conrad, 1867

Cyclocardia borealis (Conrad, 1831)
(PL. VIL.1-3, p. 10D

Cardita borealis Conrad, 1831: 39, pl. 8§,
fig. 1; Gould 1870: 146, fig. 455

36

Cyclocardia borealis, Tucker Abbott, 1974;
478, fig. 5493

Distribution in the Canadian Arctic
Map 27, p. 87

Published records

Cardita borealis, Whiteaves (1885), Hudson
Strait; Packard (1867), Labrador

Venericardia borealis, Bush (1883), Labra-
dor; Whiteaves (1901), Ashe Inlet, Hudson Strait;
Packard (1891), Labrador; Dall (1924), Burwell,
Hudson Strait; Johnson (1926), Labrador

New records
Off Digges Islands,
(ABS).

North Hudson Bay

Remarks

Cyclocardia borealis is endemic to the North-
west Atlantic. Its area extends from the mouth of
Hudson Bay to Cape Hatteras. In the Canadian
Arctic it usually occurs at depths of over 25 m.
Off the coast of Nova Scotia its area overlaps with
that of C. novangliae Morse (M. Smith 1951, pl.
73, fig. 10), which is often regarded as a southern
form of C. borealis.

C. borealis is the single representative of its
genus in the Canadian Arctic, though other
species occur in the Pacific and Eurasian sectors
of the Arctic. Their relationship with C. borealis
was discussed by Filatova (1948) and Nesis
(1963a).

C. borealis is a boreal species penetrating into
the Subarctic zone of the Canadian Arctic.

Family MONTACUTIDAE
Genus Montacuta Turton, 1822
Montacuta substriata (Montagu, 1808)

Venus substriata Montagu, 1808: suppl., 48,
pl. 29, fig. 6

Distribution in the Canadian Arctic
Map 28, p. 87

Published records
Monracuta substriata, Sutherland
Assistance Bay, Barrow Strait

(1852),

New records
None.



Montacuta subsiriata was known previously
only from the eastern Atlantic (Madsen 1949;
Ockelmann 1958). The author has not seen speci-
mens taken from the Canadian Arctic.

Superfamily CYAMIACEA
Family Turtonidae
Genus Turfonia Alder, 1848
Turtonia minuta (Fabricius, 1780)

Venus minuta Fabricius, 1780: 412

Cyamium minutum, G. Q. Sars 1878: pl. 19,
fig. 14a—.

Turtonia minuta, Filatova 1948: pl. CX,
fig. 18a-d

Distribution in the Canadian Arctic
Map 27, p. 87

Published records
Turtonia minuta, Dall (1924), Canadian
eastern Arctic

New records

None.

In the Canadian Arctic, Turtonia minuta was
found only once (Cumberland Sound). In the
Northwest Atlantic it occurs from Newfoundland
to Cape Cod.

General distribution

West Greenland:” Disco Bay.

Iceland, Faeroes, and Norway.

Eurasian Arctic seas: Barents Sea, White
Sea, and Bering Sea.

T. minuta is a boreal species. Its distribution
in the Canadian Arctic is not known,

Superfamily LUCINACEA
Family THYASIRIDAE
Genus Axinopsida Keen and Chavan, 1951

Axinopsida orbiculata (G. O. Sars, 1878)
(Pl. ViL.4, 5, p. 101)

Axinopsis orbiculata G. O. Sars, 1878: 63,
pl. 12, fig. 11a—d

Distribution in the Canadian Arctic
Map 28, p. 87

Published records

Axinopsis orbiculata, Bush (1883), Labra-
dor; Packard (1891), Labrador; Ellis (1960), N
Baffin Island

New records

Canadian Archipelago, Creswell; Foxe
Basin, Hudson Bay, Hudson Strait, Frobisher
Bay (ABS); Strathcona Sound (FWI).

Remarks

Axinopsida orbiculata occurs usually with T,
gouldi Phil., and is often mistaken for it. It has
been taken in the southeastern Canadian Archi-
pelago and in the Canadian castern Arctic at a
depth of 3-110 m. The southern boundary is off
Cape Cod. Adult specimens from Canada attain a
size of 4.6 x 4.4 x 2.8 mm.

General distribution

Greenland and Iceland.

Eurasian Arctic seas: All Arctic seas includ-
ing Bering Sea.

A. orbiculata is a panarctic and possibly cir-
cumpolar species.

Genus Thyasira Lamarck, 1818

Thyasira dunbari Lubinsky, 1976
(Pl. VIL.6, 9, p. 101)
1976:

Thyasira dunbari Lubinsky, 1667-

1670, pl. 1, fig. 1-6

Distribution in the Canadian Arctic
Map 29, p. 88

Published records
Thyasira dunbari, Lubinsky (1976), northern
Canadian Archipelago

New records
None,

Remarks

Thyasira dunbari occurs in the muddy bot-
tom of bays and fjords of the northernmost
islands of the Canadian Archipelago at a depth of
2-50 m, often at the outwash fan of rivers,.
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T. dunbari is distinguished by the elongated
pyriform shape, high hinge portion of the shell
that is about half the total shell height, and
slightly undulating disk that extends down and
forward. Prodissoconch is small, about 0.16 mm,
The posterior hinge plate is long, strongly bent
forward, meeting the anterior plate at a right
angle. Under the beaks there is a well-formed
callus. Hinge is similar in both valves; no teeth
vestiges.

Dimensions of specimens from Isachsen Bay,
Ellef Ringnes Island were:

1 h w h:l w:l
6.5 2.6 3.1 1.29 0.77
6.4 3.1 5.0 1.26 0.78
6.1 2.0 4.3 1.24 0.78

The h:l ratio of 15 specimens was 1.23
(1.16-1.29) and w:1 0.75 (0.70-0.84). The h:1ratio
is age dependent and higher in older specimens;
the young are more rounded and symmetrical
(Lubinsky 1976, pl. 1, fig. 6).

T. dunbari differs from other northern
species of Thyasira of similar size by its high,
forward curved shell, high hinge part, small pro-
dissoconch, callus, and the absence of teeth
vestiges.

General distribution

According to Ockelmann (personal commu-
nication), Thyasira dunbari also occurs off East
Greenland. He considers it a northern counterpart
of the boreal T. equalis Verrill and Bush, 1898.

T. dunbari is a shallow-water, high-Arctic
species endemic in the Canadian-Greenlandic
Arctic.

Thyasira gouidi (Philippi, 1845)
(Pl. Vil.7, 8, 10-12, p. 101)

Lucina gouldii Philippi, 1845: 74

Cryptodon gouldii, Gould 1870: 100, fig. 406

Axinus gouldii, G. O. Sars 1878 pl. 19,
fig. 6a, b

Thyasira gouldi, Ockelmann 1958: pl. 2, fig.
4, 5: Bernard 1979a: 37, fig. 52

Distribution in the Canadian Arctic
Map 29, p. 88

Published records
Cryptodon gouldi, Packard (1867), Labra-
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dor; Bush (1883), Labrador; Whiteaves (1901),
Labrador

Axinus gouldi, Smith (1877), NW Baffin
Bay; Baker (1919), NW Baffin Bay

Thyasira flexuosa, Dall (1919), Dolphin and
Union Strait

Thyasira gouldi, Ellis (1960), N Baffin Island

New records

Canadian  Archipelago, Cresswell; Foxe
Basin, Ungava Bay, Hudson Bay (ABS, NMC);
Strathcona Sound (FWI).

Remarks

Thyasira gouldi is common and abundant in
the Canadian Arctic except the central part of the
Canadian Archipelago. A large specimen mea-
sured 9.0 x 9.6 x 6.3 mm. ki occurs mostly at
depths of 2-50 m. Southward this species prob-
ably reaches Massachusetts.

General distribution

Greenland, Iceland: Off all coasts

Eurasian Arctic seas: In all seas.

T. gouldi is a panarctic and probably a cir-
cumpolar species.

Superfamily CARDIACEA
(= Cyclodonta)

Family CARDIDAE
Genus Clinocardium Keen, 1936

Clinocardium cifiatum (Fabricius, 1780)
(Pl. VIIL.1, p. 102)

Cardium ciliatum Fabricius, 1780: 410; G. O.
Sars 1878: pl. 5, fig. 4a, b

Distribution in the Canadian Arctic
Map 30, p. 88

Published records

Cardium istandicum, Hancock (1846), Cum-
berland Sound; Packard (1867), Labrador; Whit-
eaves (1881), Hudson Strait; Whiteaves (1885),
Hudson Bay; Whiteaves (1901), Hudson Bay,
Halkett (1898), Hudson Strait; Johnson (1926),
Labrador

Cardium cifigtum, Reeve (1855), Wellington
Channel; Packard (1891), Labrador; Dall (1886),
Ungava Bay; Dall (1919), Canadian Archipelago;
Dall (1924), Ungava Bay; Baker (1919), NW



Baffin Bay; Richards (1936), Hudson Bay;
Richards (1941), James Bay; Ellis (1960), N Baffin
Island, Foxe Basin

New records
Canadian Archipelago and eastern Arctic
(NMC and ABS).

Remarks

Clinocardium ciliatum occurs throughout the
Canadian Arctic at depths of 10-200 m on muddy
sediment with gravel. It is rare in the Canadian
Archipelago, and abundant in the eastern Arctic.
Its southern boundary is Cape Cod.

The largest specimen from the Canadian
Archipelago measured 50.0 x 44.3 x 29.5 mm. In
Hudson and Ungava bays this species is abun-
dant, but less than 40.0 mm long. Living speci-
mens occur among masses of empty shells on the
so-called ““Cardium bottom,”” which extends
from shallow water down to 200 m.

Dimensions of large speeimens colleeted off
Labrador (USNM) by Nutt in 1952 were:

| h w
Emily Harbor USNM 604929  65.0 68.0 420
56.0 655 420
57.0 61.0 420
Cape Harrigan USNM 598569  45.0 48.0 320
430 450 260
40.0 42,0 280

The largest specimen of C. ciliatum from Iee-
land was 81 mm long; from East Greenland and
the Eurasian seas, 60 mm,

General distribution

Greenland, Iceland, and all Eurasian Arctic
seas.

C. ciliatum is an Arctic species with boreal
outposts, probably with interrupted circumpolar
distribution.

Genus Serripes Beck, 1841

Serripes groenlandicus (Bruguiére, 1789)
(P1. VIIL.2, p. 102)

Cardium groenlandicum Bruguiére, 1789;
222

Aphrodite groenlandica, G. O. Sars 1878: pl.
5, fig. 3a, b

Distribution in the Canadian Arctic
Map 31, p. 89

Published records

Cardium groenlandicum, Hancock (1846),
Cumberland Sound; Sutherland (1852), Canadian
Archipelago; Grieg (1909), Canadian Archipelago

Serripes groenlandicus, Reeve (1855), Cana-
dian Archipelago; Packard (1867), Labrador;
Whiteaves (1885), Hudson Bay; Packard (1891),
Labrador; Halkett (1898), Hudson Strait; Whit-
eaves (1901), Hudson Bay; Dall (1919), Canadian
Archipelago; Dall (1924), Burwell; Richards
(1936), James Bay; Rodger (1895), N Baffin Bay;
Ellis (1960), N Baffin Island

New records
Canadian Archipelago and eastern Aretic
(NMC, ABS).

Remarks

S. groenlgndicus occurs throughout the
Canadian Arctic and south to Cape Cod.

It is not abundant in the Canadian Archipel-
ago and specimens do not exceed 52 mm in length.
1t is abundant in the eastern Arctic and attains a
larger size, but the specimens become smaller
toward James Bay. The largest specimens were
taken off Labrador (Dr Nutt Expedition, 1959)
were:

1 h w

92.0 49.0 560
66.0 58.0 36.0
91.0 79.0 540
88.0 76.0 50.0
89.0 720 470
750 6l.0 370

Emily Harbor USNM 604849
Domino Harbor USNM 598538

Hamilton Inlet USNM 509579

Specimens from Greenland were up to
94 mm long; those from the Eurasian seas, to
100 mm.

General distribution

Entire shores of Greenland, Iceland, and all
Eurasian Arctie seas.

S. groenlandicus is a circumpolar and pan-
arctic species.

Superfamily VENERACEA
Family VENERIDAE
Genus Liocyma Dall, 1870

Liocyma fluctuosa (Gould, 1841)
(Pl. VIIL.3, p. 102)
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Venus fluctuosa Gould, 1841: 87, fig. 50

Gomphina fluctuasa, Ockelmann 1958: pl. 2,
fig. 9

Liocyma fluctuosa, MacGinitie 1959: pl. 2,
fig. 1-8; Bernard 1979a: 51, fig. 85

Distribution in the Canadian- Arctic
Map 27, p. 87

Published records

Liocyma fluctuosa, Bush (1883), Labrador

Liocyma beckii, Dall (1919), Dolphin and
Union Strait

Liocyma viridis, Dall (1919), Dolphin and
Union Strait

New records
Prince of Wales Strait, Canadian Archi-
pelago (ABS).

Remarks

Liocyma fluctuosa occurs in the Canadian
Arctic in two widely separated areas — the south-
western Canadian Archipelago and off the south-
ern shores of Labrador. Southward it reaches
Massachusetts.

MacGinitie (1959) revised the genus Liocyma
in the Pacific sector of the Arctic, and stated that
the difference between L. fluctuosa Gould, and
the northern species, L. viridis and I.. beckii Dall
(1902), is not sufficient to regard these forms as
separate speeies; thus, the last two names become
synonyms of L. fluctuosa Gould. The records of
L. beckii and I.. viridis Dall, 1919 from Dolphin
and Union Strait are used here as those of L. fluc-
tuosa Gould. Bernard (1979a, p. 52) reports L.
Sluctuosa from the western Beaufort Sea,

Gengeral distribution
Greenland: Abundant
and rare in West Greenland,
Eurasian Arctic seas: In all seas including
Chukchi.
L. fluctuosa is a panarctic species with possi-
bly circumpolar distribution disrupted in the
Canadian Arctic.

in East Greenland

Family TELLINIDAE
Subfamily MACOMINAE
Genus Macoma Leach, 1819

Macoma balthica (Linné, 1758)
(Pl. VII.4-7, p. 102)

Tellina baithica Linné, 1758; 677

Tellina (Macoma) balthica, Jensen 1905:
pl. 1, fig. la, b

Macoma fusca, Gould 1870: pl. 94, fig. 400

Distribution in the Canadian Arctic
Map 32, p. 89

Published records

Tellina fusca, Sutherland (1852), Baffin Bay;
Packard (1867), Labrador

Macoma fragilis, Stimpsen (1861), Ungava
Bay; Whiteaves (1881), Hudson Strait; Bush
(1883), Labrador; Packard (1891), Labrador;
Richards (1941), James Bay

Macoma balthica, Whiteaves (1901), Labra-
dor; Richards (1941), W Hudson Bay

New records
Canadian eastern Arctic (ABS, NMC).

Remarks

Macoma balthica occurs in Hudson Bay and
Strait, Frobisher Bay, and off the shores of
Labrador. 1t penetrates into the St. Lawrence
River up to Quebec. In the Northwest Atlantic it
reaches Massachusetts.

It is a shallow-water species occurring in the
Canadian Arctic down to 20 m; and in James Bay
to 60 m.

In the Northwest Atlantic the size of
M. balthica decreases northward. Near its south-
ern boundary, Massachussets Bay, it attains a
length of 40 mm (MCZ); in the Bay of Fundy and
Nova Scotia, 20 mm; and off Labrador and Pang-
nirtung of only 16 mm. In the Hudson Bay it
becomes dwarfed and decreases in size toward
James Bay, where it is only up to 10 mm long.

Specimens from James Bay were identified
by Whiteaves as M. inconspicua Sowerby (collec-
tion of NMC and F. Johannsen, 1921). However,
the study of a large series of this Mecoma from
Hudson and James bays shows that they are
dwarfed M. balthica. A similar phenomenon,
dwarfing of this species in brackish waters, was
observed by Meyer and Moebius (1872) in Kiel
Bay of the Baltic Sea.

The area of M. balthica is disrupted in the
North Atlantic and the molluscs in the European
and North American populations differ: the
European specimens are large, with heavy shells
and periostracum with light purple stripes on
white background. They are elongated, posterior
ends attenuated, lower margins arcuate. A speci-
men of this type is illustrated by Meyer and
Moebius (1872) and by Segestrale (1960, fig. 23).



M. balthica trom the American shores of the
North Atlantic is whitish gray, chalky, thin, and
brittle, its periostracum easily peels off. Anterior
and posterior parts of the shell are almost sym-
metrical, the posterior part slightly shortened and
broadened. Shells of this type are depicted by
Gould (1870, fig. 400) and T. Abbott (1974, fig.
5713).

Shells of this species from the Pacific and
Atlantic areas differ, and this was sufficient to
regard the Pacific populations at first as a sub-
species of M. balthica, and later as a separate
specics described as M. inconspicug by Broderip
and Sowerby (1829). The opinion that M. incon-
spicug s a separate species, closely related to M.
balthica, is shared at present by Dodge (1952),
Dunnill and Ellis (1969}, and Abbott (1974).

General distribution

West Greenland: Disco Bay.

Iccland: Off shores.

Eurasian Arctic seas: Shallow water of
Barents Sea, isolated populations in Baidaratsky
Bay, Kara Sea.

M. balthica is a boreal, shallow-water species
with outposts into the Subarctic zone. It is a relic
in the Laptev Sea.

Macoma calcarea (Gmelin, 1791)
(P1.1X.1,4,7,10,p. 1_03; Pl. X.1,4,7, 10, p. 104)

Tellina calcarea Gmelin, 1791: 3236

Macoma calcarea, Jensen 1905: fig. 2a, b;
Dunnill and Coan 1968: fig. 9, 10

M. calcarea f. obligua, Soot-Ryen 1932: 16,
17, pl. 2, fig. 4-6

Distribution in the Canadian Arctic
Map 33, p. 90

Published records

Telling calcarea, Hancock (1846), Cumber-
land Sound; Sutherland (1852), NW Baffin Bay

Tellina proxima, Reeve (1855), eastern Cana-
dian Archipelago

Muacoma subulosa, Packard (1867, 1891),
Labrador; Bush (1883), Labrador; Stimpson
(1861), Ungava Bay

Macoma tenera, Dall (1886), Ungava Bay

Muacoma calecarea, Whiteaves (1881), eastern
Hudson Bay; Whiteaves (1885), Hudson Strait;
Whiteaves (1901), Hudson Bay, Hudson Strait,
Richmond Gulf; Baker (1919), NW Baffin Bay;

Dall (1919), Dolphin and Union Strait; Dall
(1924), Ungava Bay; Richards (1936), James Bay;
Richards (1941), Hudson Bay; Thorson (1951),
NW Baffin Bay; Ellis (1960), N Baffin Island

New records

Canadian central and eastern Arctic (ABS,
NMC). Southward it reaches Massachussets.

Macoma calcarea, widespread and abundant
in the Arctic, seems to be rare in the central part
of the Canadian Archipelago. The largest speci-
mens, up to 45 mm long, were found in the east-
ern Arctic.

General distribution

Greenland and Iceland: In shallow water off
all coasts.

Eurasian Arctic seas: In all seas.

Soot-Ryen (1932), mentioned two forms of
this species from the East Siberian Sea. One,
M. calcareq f. obliqua, was found also in Foxe
Basin (808 ABS) (Pl. X.1, 4, 7, 10) and in Liver-
pool Bay (61-1017 ABS).

M. caleareq is a panarctic-boreal species with
circumpolar distribution.

Macoma inconspicua (Broderip and
Sowerby, 1829)
(Pl. VIIL.8, 9, 12, p. 102)

Tellina inconspicua Brod. and Sow., 1829
363

Macoma inconspicua, Dunnill and Ellis 1969:
fig. 3a-d, 6, 9L

Distribution in the Canadian Arctic
Map 32, p. 89

Published records
None

New records
Bathurst Inlet, Canadian Archipelago (Blake
Jr. GSQ).

Remarks

Macoma inconspicua from the Bathurst Inlet
is less than 10 mm long, with high, thin, chalky
shell, and gray periostracum that peels off easily.
It resembles dwarfed M. balthica from southern
Hudson Bay and James Bay, which was identified
by Whiteaves (1901) as M. inconspicua (NMC).
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M. balthica and M. inconspicua differ mainly in
the outlines of the shells and the shape of sinuses
(PL. V111.4,5,6,9,12).

The identity of populations of M. balthica
and of M. inconspicua in the Atlantic and the
Pacific sectors of the Arctic has been repeatedly
discussed. In agreement with Dodge (1952, p. 51,
52) and Dunnill and Ellis (1969), the name of
M. inconspicun Brod. and Sow., is used in this
Bulletin to designate a species closely related to
M. balthica L. from the western North American
Arctic.

General distribution

According to Dunnill and Ellis (1969),
Macoma inconspicua occurs in the ““Arctic Ocean
to San Diego, California.”” Bathurst Inlet is the
most eastern known record.

Muacoma loveni (Steenstrup) Jensen, 1904
(Pl. IX.2, 5, 8, il, p. 103)

Tellina (Macoma) loveni, Jensen 1904: 111,
pl. 1, fig. 5a-h

Macoma loveni, Ockelmann 1958: pl. 2,
fig. 11

Distribution in the Canadian Arctic
Map 35, p. 91

Published records
Macoma loveni, Grieg (1909), Jones Sound,
Canadian Archipelago

New records

Foxe Channel, Southampton Island, Cotter
Island, Hudson Bay (ABS); Strathcona Sound
(FWI).

Remarks

In the Canadian Arctic this species is rare and
confined to shallow inland waters. Not recorded
south from Hudson Strait. Specimens from Foxe
Basin were identified as ““M. inflata Stimpson =
M. loveni Steenstrup” (USNM 108787).

A closely related species, Mucoma inflata
Stimpson MS occurs in the Northwest Atlantic
(Dawson 1872, pl. 5, fig. 6; Verrill and Bush 1898,
pl. 88, fig. 6), which has often been regarded as
identical with M. Joveni. M. infiata, however, is
large, elongated, and less expanded than the high
and short M. Joveni. In the first species the apex is
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low and wide, in the second, small and tapering.
Collections of USNM contain samples of M. in-
Sflata from Hopedale, Labrador {341376), Hebron
(438925), Gulf of St. Lawrence (95638), and
Gaspe (108790). The southern samples are from
Massachusetts Bay.

General distribution

Greenland: Disco Bay, West
entire shore of East Greenland.

Iceland: Absent.

Eurasian Arctic secas: All seas except the
White Sea.

M. loveniis a high-Arctic species occurring in
the Atlantic sector of the Arctic. M. inflata is a
subarctic-boreal species, probably endemic in the
Northwest Atlantic.

Greenland;

Macoma moesta (Deshayes, 1854)
(P1. 1X.3,6,9, 12, p. 103)

Teliina moesta Deshayes, 1854: 361

Tellina (Macoma) moesta, Iensen 1905, pl. 1,
fig. da-c

Macoma oneilli Dall, 1919: 20, pl. 2, fig. 1

Macoma moesta, Ockelmann 1958: pl. 2,
fig. 13

Distribution in the Canadian Arctic
Map 34, p. 90

Published records

Macoma moesta, Grieg (1909), NW Baffin
Bay; Ellis (1960), Pond Inlet, Baffin 1sland; Foxe
Basin

Macoma oneilli Dall, 1919, Canadian Archi-
pelago; Dall (1924), Ungava Bay

New records
Canadian Archipelago,
Arctic (ABS, NMC).

Canadian eastern

Remarks

Macoma moesta is common in the Canadian
Arctic. It has been taken from depths of 5-70 m
in the Canadian Archipelago and Foxe Basin, but
in Hudson and Ungava bays it is confined to
deeper, colder zones. It is probable that Ungava
Bay is the southern boundary of this species.
M. moesta is abundant in the Canadian Archipel-
ago and Foxe Basin and rare in the southern part
of the Arctic. It is confined to polar waters.



M. oneilli described by Dall (1919) from
Dolphin and Union Strait is regarded as a syno-
nym of M. moesta (MacGinitie 1959; Ockelmann
1958).

General distribution

Greenland: Off Godthaab, West Greenland,
where it is probably a relic from a colder period. It
is common off the northern shores of East Green-
land and more abundant than M. calcarea.

Iceland: Absent.

Eurasian Arctic seas: Abundant in colder
tegions north of 75°N.

M. moesta is a high-Arctic, circumpolar
species.

Macoma planiuscule Grant and Gale, 1931
(Pl. X.2, 5, 8, 11, p. 104)

Macoma planiuscula Grant and Gale, 1931:
372, pl. 14, fig. 11a, b; pl. 20, fig. 8a, b

Distribution in the Canadian Arctic
Map 32, p. 89

Published records
None

New records
Amundsen Gulf,
(NMOC).

Canadian Archipelago

Remarks

This species differs from other northern
Macoma by its off-white, smooth, lustrous perio-
stracum, tightly adherent to the shell. Its valves
are thin, porcellaneous, strong. The posterior part
of the shell is attenuated, with a strong posterior
flexure. A large ligament extends to the middie of
the posterior upper margin of the shell and is sur-
rounded by two distinct wrinkled ridges, termi-
nating slightly behind the umbones. Sinuses
similar to those of M. calcarea, one in the left
valve more rounded (Plate X.8); they are in con-
tact with the pallial line along almost their entire
length. Distance between the tip of the sinus and
the anterior muscle scar of the right valve is twice
that of the left valve.

Hinge: Anterior cardinal tooth of the right
valve is broadened and attached by a thin footing
to the adjacent thickening of the hinge plate.
There is a thin supporting lamella beneath and in

front of it. The posterior cardinal tooth is trian-
gular, two-lobed, with fragile footing. Anterior
cardinal tooth of left valve is robust, bipartite,
with thin footing. Posterior cardinal is widened
with a thin lamella behind it. Tooth and lamella
are attached to the thickened end of the posterior
hinge plate.

Abbott (1974, p. 506), regards M. planius-
culz as a synonym of M. lama Bartsch, 1929, de-
scribed from the western coast of Kamchatka. E.
Coan (personal communication) expressed a simi-
lar opinion.

M. lama (Bartsch 1929, pl. 2, fig. 8-14) is,
however, larger, higher, more expanded and
twisted than M. planiuscula from the Canadian
Arctic (Plate X.2, 5, 8,11) and from Bristol Bay,
Bering Sea (specimens kindly made available by
courtesy of M. Keen, Stanford University).

Dimensions of specimens of M. planiuscula
from the Canadian Arctic, Bristol Bay in Alaska,
and of Macoma lama, Kamchatka, given by
Bartsch (1929), were:

M. planiuscula:

Amundsen Gulf, 22.5 152 7.5 0.69 030
NMC 48421 207 145 53 070 0.26
21.0 155 7.0 0.70 0.33
Bristol Bay,
Bering Sea,
Staff. G. Mus.
48421 230 17.0 80 0.73 0.34
M. lama:
Kamchatka,
USNM 295 232 100 078 0.35

Although the similarity of specimens is con-
siderable and the differences may be induced by
the zona! environment, it is advisable, at present,
to retain the name M. planiuscula for the popu-
lations of this Macoma in the Canadian Arctic
and off the coast of Alaska, until its relationship
with M. lama can be studied.

General distribution

M. planiusculg is a Pacific subarctic species
with the easternmost populations in the Guif of
Amundsen. Its southern boundary in the Pacific
is Pudget Sound.

Macoma torelli (Steenstrup) Jensen, 1904
(Pl. VIIL.10, 11, p. 102)

Tellina (Macoma) torelli (Steenstrup) Jensen
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1904: pl. 1, fig. 3a-i
Macoma torelli, Ockelmann 1958: pl. 2,
fig. 12

Distribution in the Canadian Aretic
Map 35, p. 91

Published records
Macoma torelli, Grieg (1909), Jones Sound,
Canadian Archipelago

New records

Pond Inlet, Baffin Island; Canadian Archi-
pelago and Canadian eastern Arctic (ABS). Dis-
tribution of this rare species is little known. In the
Canadian Arctic it has been taken at depths of
20-200 m.

Gengral distribution

Greenland: Northern West Greenland; en-
tire coast of Fast Greenland, but rare in the south.

Iceland: Absent.

Eurasian Arctic seas: In colder regions of
Kara and Barents seas and in deeper water in East
Siberian and Chukchi seas.

Macoma torelli is a high-Arctic species prob-
ably with a disrupted circumpolar distribution.

ORDER MYOIDA
(= ASTHENODONTA)

Superfamily MYACEA
Family MYIDAE
Genus Mya Linné, 1758

The synonymy and distribution of the north-
ern species of Mya were discussed by Schlesch
(1931), MacGinitie (1959), MacNeil (1965), and
Strauch (1972). The study of this genus in high
latitudes is complicated by the postpleistocene
changes in the areas of distribution of the species,
and by the similarity of young specimens of dif-
ferent species. Young M. fruncata and dwarfed
adults in James Bay resemble young M. pseudo-
arenia Schlesch, 1931 (= M. truncata f. ovata
Jensen, 1900), a species often confused with both
M. arenaria and M. truncata.

Mpyva arenarig Linné, 1758
Mya arenaria Linné, 1758: 610; Foster 1946:
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32-35, pl. 20, 21

Distribution in the Canadian Arctic
Map 36, p. 91

Published records
Mpya arenaria, Packard (1867), Labrador;
Bush (1883), Labrador

New records
Southern Labrador, Nain and Hopedale
(coll. Steele 1952),

Remarks

There are dubious records of Mya arenaria
from Georges Strait (western Hudson Strait) by
Halkett (1898). Dall (1886), stated that this species
occurs in the Ungava Bay “‘generally.”” Whiteaves
(1901) recorded it from Richmond Gulf. How-
ever, Whiteaves specimens seen by the author in
the collections of the NMC, are the subfossil
shells of M. pseudoarenaria.

Despite the intensive investigations of
Hudson and James bays by the Arctic Biological
Station and the National Museums of Canada,
neither live M, grenaria nor its fossil shells were
found in the Canadian Arctic.

M. arenaria occurs from southern Labrador
in the Northwest Atlantic to Florida.

General distribution

Eurasian Arctic seas: Abundant at Fin-
marken, Murman and White seas. Eastern boun-
dary in Barents Sea off Cape Kanin Nos.

M. arenaria is a boreal species, penetrating
into the Arctic with the Atlantic waters.

Mya truncata Linné, 1758
(Pl X.3,6,9, 12, p. 104)

Mya truncata Linné, 1758: 670; Foster 1946:
2, 20, 17, 18; fig. 1-4.

Distribution in the Canadian Arctic
Map 36, p. 91

Published records

Mya truncata and M. truncata uddevalensis,
Gray (1824), Canadian Archipelago; Reeve
(1855), Canadian Archipelago; Sutherland (1852),
NW Baffin Bay; Smith (1877), NW Baffin Bay;
Stimpson (1861), Ungava Bay; Pfeffer, (1886),



Cumberland Sound; Whiteaves (1885), Hudson
Strait; Whiteaves (1881), Hudson Bay; Dall
(1879), Cumberland Sound; Bush (1883}, Labra-
dor; Packard (1863, 1867), Labrador; Dall (1886),
Ungava Bay; Whiteaves (1901), Hudson Bay;
Grieg (1909), NW Baffin Bay; Dall (1919), Pond
Inlet; Baker (1919}, NW Baffin Bay; Brooks
(1935), N Hudson Bay; Dall (1924), W Canadian
Archipelago; Richards (1936), James Bay;
Richards (1941), W Hudson Bay; Ellis (1960}, N
Baffin Island

Mpya uddevalensis Hancock, 1846, Cumber-
land Sound

New records
Canadian central and eastern Arctic (ABS
and NMC).

Remarks

Mpya truncaiq is a common bivalve in the
Canadian Arctic. Its southern boundary is Massa-
chusetts Bay. It occurs in the intertidal and upper
sublittoral zone, but juveniles have been taken at
greater depth,

The typical, elongated form of M. fruncatais
seldom found in the Canadian Arctic. Most speci-
mens are Mya t. uddevalensis Forbes, 1846, a
shortened form with slanted posterior end of
shell. The degree of slanting of the posterior end
increases with age. 1n the Canadian eastern Arctic
M. truncagta attains a length of 80 mm. Only
dwarfed specimens occur in southern Hudson and
James bays.

General distribution
Greenland and Iceland: Off shores.
Eurasian Arctic seas: In all seas.
M. truncara is a boreal-panarctic species of
circumpolar distribution.

Mpya pseudoarenaria Schlesch, 1931

Mpva pseudoarenaria Schlesch, 1931: 136, pl,
13, fig. 10-12; MacNeil 1965: pl. 7, fig.
9-14; Strauch 1972: 131-139, 171-173, pl.
10, fig. 10; Bernard 1979%a: 53, fig. 87;
Bernard 1979b: 188-189, fig. 7-9

Distribution in the Canadian Arctic
Map 36, p. 91

Published records
Mpya intermediq Dall, 1919, Dolphin and

Union Strait
Mya pseudoarenaria,
Dolphin and Union Strait
Mpya pseudoarenaria, Wacasey et al. (1976),
James Bay

MacNeil  (1965),

New records

James Bay (Johannsen 1920, NMC}; south-
eastern Hudson Bay (ABS, 1958-539); Belcher
Island and James Bay (Clarke 1963, NMC),

Remarks

Mya pseudoarenaria was recently recognized
{Schlesch 1931) as a species and separated from
the group of forms of Mya truncata, where it was
placed by Jensen (1900). Relations of M. pseudo-
arenaria to M. japonica, M. arengria, and M.
fruncata were discussed by MacGinitie (1959,
p. 186-189), Laursen (1966, p. 390-418), Bernard
(1979a, p. 53). As more data accumulate on the
morphology of shells of this species and its area of
distribution, it becomes more evident that M.
pseudoarengria cannot be regarded as a form of
M. truncata (MacNeil 1965; Strauch 1972;
Bernard 1979b; and this Bulletin).

Large shells of this species, up to 8 cm long,
were collected by Clarke (1963) on the shores and
in the shallow water of southeastern Hudson Bay
and James Bay. Only dwarfed live specimens of
M. pseudoarenaria were collected in James Bay,
most not over 2 ¢cm long,

There is no doubt that this species is close to
extinction in its present relict area in the Canadian
eastern Arctic. Schlesch (1931), MacNeil (1965),
and Strauch (1972) showed that M. pseudoaren-
ariga has retreated from the entire northwest
Atlantic area.

Superfamily HIATELLACEA
Family HIATELLIDAE
Genus Cyrfodaria Daudin MS, Reuss, 1801

Cyrtodaria kurriana Dunker, 1862
(Pl. X1.1, 4, p. 105)

Cyrtodaria  kurrigna Dunker, 1862: 3§;
Ockelmann 1958: pl. 2, fig. 14; Bernard
1979a, fig. 92, 94

Distribution in the Canadian Arctic
Map 37, p. 92
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Published records

Glycimeris kurriana, Dall (1879), Cumber-
land Sound; Dall (1919), Herschel Island, Cape
Bathurst, Dolphin and Union Strait

Glycimeris siliqua, Gray 1824, Canadian
Archipelago

New records
Canadian Archipelago and southern shores
of Baffin Island (ABS).

Remarks

Cyrtodaria kurriana was found in two areas
— Dolphin and Union Strait, western Canadian
Archipelago, and off the southern shores of
Baffin Island. Its boring habits complicate distri-
bution studies. Its shells are up to 4 cm long.

At the southern shores of Labrador it is
replaced by a related boreal species, €. sifigua,
with which it has often been confused.

General distribution

Greenland: Godthaab and Disco Bay in
West Greenland. Entire shore of East Greenland,
rare in the south.

Iceland: Absent.

Eurasian Arctic seas: Kara Sea to Bering
Sea.

C. kurrigna is a high-Arctic species of a dis-
rupted circumpolar distribution.

Genus Higiella Daudin, in Bosc, 1801

Hiarella arctica (Linné, 1767)
(Pl. X1.7, p. 105)

Mya arctica Linné, 1767: 113

Saxicavq arctica, G. Q. Sars 1878: 95, pl. 20,
fig. Ba-c

Saxicava pholadis G. O. Sars, 1878: pl. 20,
fig. 7a-c

Distribution in the Canadian Arctic
Map 38, p. 92

Published records

Saxicava arctica, Gray (1824), Canadian
Archipelago; Smith (1877), NW Baffin Bay; Dall
(1886), Ungava Bay; Grieg (1909), NW Baffin
Bay; Baker (1919), NW Baffin Bay; Brooks
(1935), N Hudson Bay; Richards (1936), James
Bay; Richards (1941, 1962), N Hudson Bay;
Johnson (1926), Labrador, N Baffin Bay, N
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Hudson Bay; Laursen (1946) and Ellis (1960}, N
Baffin Bay

Saxicava pholadis, Hancock (1846), Cumber-
land Sound; Dall (1924), Canadian Archipellago

Saxicava rugosa, Sutherland (1852), NW
Baffin Bay; Reeve (1855), Wellington Channel;
Packard (1863), Labrador; Packard (1867),
Labrador; Whiteaves (1885), Hudson Strait;
Whiteaves (1901), Hudson Bay

New records
Canadian eastern Arctic (ABS).

General distribution

Hiatella arctica is one of the commonest cir-
cumpolar species and is considered a cosmopoli-
tan., However, larvae from the northern and
southern parts of its area differ morphologically
(Thorson 1936, 1951; Ockelmann 1958). It is
possible, therefore, that more than one species of
Hiatella, indistinguishible in the adult stage, occur
within its large area.

SUBCLASS ANOMALODESMATA

ORDER PHOLADOMYOIDA
(= EUDESMODONTIDA)

Family PANDORIDAE
Genus Pandora Hwass, 1795

Pandora glacialis Leach, 1819
(Pl. X1.3, 6, p. 105)

Pandora glacialis Leach, 1819: app. 2,
61-62; G. O. Sars 1878: pl. 1, fig. la-b

Distribution in the Canadian Arctic
Map 39, p. 92

Published records

Pandora glacialis, Sutherland (1852), Barrow
Strait; Johnson (1926), Labrador; Grieg (1909),
Canadian Archipelago

Kennerlia glacialis, Packard (1891), Labra-
dor; Bush (1883), Labrador; Richards (1936),
James Bay; Dall (1924), Burwell

New records

Canadian Archipelago, Foxe Basin, Hudson
Bay, northern Labrador (ABS, NMC).

Pandora glacialis is rare in the Canadian
Arctic, It is a shallow-water species occurring at



depths to 50 m. Southward it reaches St. Law-
rence Bay.

General distribution
Greenland: Absent in West Greenland.
Isolated populations in Scoresby Sound and in
Franz Josef Fjord.
Iceland: Not recorded.
Furasian Arctic seas: Cold
Barents Sea and in all Arctic seas.
P. glacialis is a high-Arctic and circumpolar
species.

regions of

Family LYONSIIDAE
Genus Lyonsig Turton, 1822

Lyonsia arenosa (Mepller, 1842)
(PlL. XI.5, p. 1035)

Pandorina arenosa Meller, 1842: 20
Lyonsia arenosa, G. O. Sars 1878: pl. 34,
fig. 2a, b

Distribution in the Canadian Arctic
Map 39, p. 93

Published records

Pandorina arenosa, Reeve (1855), Canadian
Archipelago

Lyonsia gibbosa, Hancock (1846), Cumber-
land Sound

Lyonsia arenosa, Whiteaves (1885), Ungava,
Burwell; Bush {1883), Labrador; Packard (1891),
Labrador; Grieg (1909), Canadian Archipelago;
Baker (1919), NW Baffin Bay; Johnson (1926),
Labrador; Dall (1919), Dolphin and Union Strait

New records

Alert, Ellesmere Island, and eastern Cana-
dian Arctic (NMC); Pond Inlet, Baffin Bay (Ellis
1953, 1960)

Remarks

Iyonsia arenosa occurs throughout the
Canadian Arctic, and extends southward to Nova
Scotia. It has often been confused with L. Ayalina
Conrad (T. Abbott 1974, p. 554), which occurs
from Labrador to Massachusetts. L. arenosa was
recorded by Dall (1924) from Burwell, North
Labrador.

General distribution
Greenland: Entire shores of West and East

Greenland.
Iceland: Off eastern and northern shores.
Eurasian Arctic seas: All seas.
L. arenosq is a high-Arctic, circumpolar,
shallow-water species.

Family PERIPLOMATIDAE
Genus Periploma Schumacher, 1817

Periploma abyssorum Verrill (MS), Bush, 1893
(PL. X1.2, p. 105)

Periploma abyssorum Bush, 1893: 227, pl. 2,
fig. 12, 13

Periploma  fragilis, Gorbunov 1946: 317,
pl. 4, fig. 4a-d

Distribution in the Canadian Arctic
Map 40, p. 93

Published records

Periploma abyssorum, Thorson (1951), off
Lancaster Sound; Ellis (1960), Arctic Bay, N
Baffin Island

New records

Franklin-Darnley Bay, Amundsen Gulf
(ABC); Hudson Bay (ABS); Strathcona Sound,
Canadian Archipelago (FWI).

Remarks

Periploma abyssorum was regarded as a
deepwater species. However, its occurrence at
depths of 25-50 m in Franklin Bay, Strathcona
Sound, Pond Inlet, and Hudson Bay as well as in
the Eurasian Arctic indicates that P. abyssorum
may be primarily a high-Arctic, shallow-water
species.

General distribution

Greenland and Iceland: No records.

Eurasian Arctic seas: Shallow water off
Vrangel Island, Chukchi Sea (Soot-Ryen 1932).

Gorbunov (1941, 1946) questioned the iden-
tity of P. gbyssorum in Chukchi Sea and iden-
tified it as P. fragifis Totten, 1835, a Boreal
Northwest Atlantic species (Abbott 1974, p. 560,
fig. 630). This last name was accepted in the
Russian literature and P. abyssorum regarded asa
synemym of P. fragilis; it is recorded under this
name from the Kara to the Bering Sea.

The difference in the shape of the left and
right valves in adults of both species mentioned by
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Gorbunov (1946) is a feature peculiar to all Peri-
plomatidae and not sufficient to regard these two
species as synonymous. The figure in Filatova
(1948, plate 113) is that of P. abyssorum Verrill
and Bush, not of P. fragilis Totten,

P. abyssorum is a panarctic species with a
broad depth range.

Periploma fragilis (Totten, 1835)

Anatina fragilis Totten, 1835: 347
Periploma  fragilis, Verrill 1873
Abbott 1974: 560

673;

Distribution in the Canadian Arctic
Map 40, p. 93

Published records
Periploma fragilis, Johnson (1926), Labrador

New records
None.

General distribution

Peripioma fragilis occurs from Labrador to
New Jersey, and is endemic to the western North
Atlantic. Records of the species in the Eurasian
Arctic seas are doubtful. The specimen of “‘P,
Sfragilis’* depicted by Filatova (1948, pl. CXIII,
fig. 5), is P. abyssorum Verrill. P. fragilis should
be regarded as a boreal species with outposts in
the subarctic,

Family THRACIIDAE
Genus Thracig Blainville, 1824
Subgenus Thracia s. str. Soot-Ryen, 1941

Thracia devexa G. O. Sars, 1878
(PL. XL.8, p. 105)

Thracia devexa G. O. Sars, 1878: pl. 6,
fig. 11

Thracia (Thracia) devexa, Soot-Ryen 1941:
pl. 2, fig. 5-10; pl. 6, fig. 4; Bernard
1979a: 61, fig. 105

Distribution in the Canadian Arctic
Map 40, p. 93
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Published records
None

New records

Canadian Archipelago, Ellef Ringnes Island,
Prince Patrick Island (NMC); Ellesmere Island,
Banks Island, Franklin Bay (ABS); SE Hudson
Bay (NMC).

These are the first records of this rare species
in the Canadian Arctic, It has been found at
depths of 10-250 m. Dimensions of an adult speci-
men are 30.5 x 22.0 x 13.8 mm.

General distribution

West Greenland: Absent,

East Greenland: Franz Josef Fjord, Scores-
by Sound, and Lindenows Fjord.

Iceland: Absent.

East Atlantic: Norway, Spitzbergen, Novaya
Zemlia.

Thracia devexa has often been confused with
related species and, therefore, its area of distribu-
tion is not well known.

T. devexa is a high-Arctic Atlantic species.

Thracia (Thracia) myopsis (Beck) Mgller, 1842
(PL. XI.11, p, 105)

Thracia myopsis Moller, 1842; 94
Thracig (Thracia) myopsis, Soot-Ryen 1941:
pl. 6, fig. 3

Distribution in the Canadian Arctic
Map 41, p. 94

Published records

Thracia myopsis Packard, 1867, Labrador;
Bush (1883), Labrador; Ellis (1960), Eclipse
Sound, N Baffin Island

New records

Canadian Archipelago: Strathcona Sound
(FWI), Ellesmere Island (NMC); Frobisher Bay, S
Hudson Bay (ABS).

Thracia myopsis has been recorded from
Labrador to Massachusetts. New records extend
its area of distribution into the Canadian Arctic
where it occurs at depths to 50 m.

General distribution
Greenland: Western shores from Umanak
southward; Scoresby Sound and Angmagssalik in



East Greenland.

Eurasian Arctic seas: In all seas.

T. myopsis is a panarctic, shallow-water
species, possibly circumpolar.

Subgenus Crassithracia Soot-Ryen, 1941
Thracia septentrionalis Jeffreys, 1872

Thracia septentrionalis Jeffreys, 1872: 238
Thracia (Crassithracia) septentrionalis, Soot-
Ryen 1941: 19-22, pl. 1, fig. 9, 10

Distributlon in the Canadian Arctlc
Map 41, p. 94

Published records
Thracia septentrionalis, Grieg {1909), Cana-
dian Archipelago; Ellis (1960), N Baffin Island

New records

Strathcona Sound, Canadian Archipelago
(FWI); Hudson Bay (ABS).

Thracia septentrionalis is rare in the Cana-
dian Arctic. It has been found in Smith Sound,
Strathcona Sound, Pond Inlet, and at the mouth
of Hudson Bay. It is a shallow-water species and
occurs at depths to 100 m. Southward it reaches
New England.

General distribution

Greenland and Icéland: Off shores.

Eurasian Arctic seas: Filatova (1957a),
recorded T. septentrionalis from the Barents,
White, and Kara seas. However, Ockelmann
(1958) stated that this species does not occur in the
Eurasian seas.

T. septentrionalis is a panarctic, probably
West Atlantic, species with outposts in the Boreal
zone. Its area of distribution is not well known.

ORDER SEPTIBRANCHIDA
Family CUSPIDARIIDAE
Genus Cuspidaria Nardo, 1840

Cuspidaria arctica (M. Sars, 1865)
(Pl. XI.10, p. 105)

Naera arctica M., Sars, 1865 in G. O. Sars
1878: pl. 6, fig. 5a-c

Cuspidaria arctica, Ockelmann 1958: pl. 3,
fig. 7, 8

Distribution in the Canadian Arctic
Map 42, p. 94

Published records
None

New records

Canadian Archipelago, Ellesmere Island
(ABS); Ellef Ringnes Island and Coronation Gulf
(NMC).

A few specimens of this species were col-
lected in the Canadian Archipelago at depths of
10-135 m. Dimensions of the largest specimen
were 18.0 x 11.9 x 9.4 mm.

General distribution

Greenland: Rare off West and East Green-
land; in shallow water and to a depth of 700 m.

Eurasian Arctic seas: From Barents Sca east-
ward to the East Siberian Sca.

Cuspidaria arctica is a high-Arctic, Atlantic
species.

Cuspidaria glacialis (G. Q. Sars, 1878)

Naera glacialis G. O. Sars, 1878: pl. 6,
fig. 8a, b

Cuspidaria glaciglis, Ockelmann 1958: pl. 3,
fig. 10; Bernard 1979a: 62, fig. 107

Distribution in the Canadian Arctic
Map 42, p. 94

Published records

Cuspidaria glacialis, Thorson (1951) E Lan-
caster Sound, depth 680 m; reported as C. obesa
(Loven) by Thorson (1951) (fide Ockelmann 1958)

New records

None.

This species was found in deep water off the
eastern Canadian Archipelago.

General distribution

Greenland: Rare off West Greenland, com-
mon off East Greenland,

Iceland: In deep water.

Eurasian Arctic seas: From Barenis Sea to
West Siberian Sea. Bernard (1979a) reported this
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species in Beaufort Sea.
Cuspidaria glucialis is a deepwater, pan-
arctic, possibly an Atlantic species.

Cuspidaria subtorta (G. O. Sars, 1878)
(Pl. X1.9, 12, p. 10%)

Naera subtorta G. Q. Sars, 1878: pl. 6,
fig. 6a-c

Cuspidaria subtorta, Ockelmann 1958: pl. 3,
fig. 9

Distribution in the Canadian Arctic
Map 42, p. 94

Published records
Naera subtorta, Jeffreys (1877), Hall Basin,
82°N

New records
Canadian Archipelago (NMC 1952, 1954);

Hudson Bay (ABS); Strathcona Sound (FWI).

Remarks

Cuspidaria subtorta was found in the Cana-
dian Arctic at a depth of 10-150 m.

Dimensions of Canadian specimens from
Prince Patrick Island were 8.0 x 5.3 x 3.8 mm and
from Ellef Ringnes lsland 10.0 x 6.5 x 5.5 mm.

[n the southern Hudson Bay this high-Arctic
species is probably a relict.

General distribution

Greenland: Probably extinct in West Green-
land. Northern shores of East Greenland.

Iceland: Northern shores.

Eurasian Arctic seas: From Barents Sea to
Laptev Sea. Bernard (1979a) reported this species
in Beaufort Sea,

C. subtorta is a high-Arctic species probably
of the Atlantic sector of the Arctic. Absent in the
Pacific.

ZOOGEOGRAPHY OF MARINE BIVALVE FAUNA
IN THE
CENTRAL AND EASTERN CANADIAN ARCTIC

Patterns and Origins of Distribution

The composition of the Canadian Arctic
fauna is determined by the position of the region
in high latitudes, by the proximity to the Arctic,
Atlantic, and Pacific oceans and contacts with
their faunas. Distribution of faunistic elements
was greatly influenced by the last phases of the
Wisconsin glaciation and by the recent physi-
ography of the shield and of the marine shallow-
water region. The relic and recent physiography
and distributions are tightly interwoven and are
difficult to analyze separately.

Data on recent distribution of the 64 species
of bivalves known to occur in the Canadian Arctic
(Maps 1-42) are compiled in Fig. 5, which lists
marine regions in geographic succession from the
Arctic Ocean to the Atlantic. In this direction, the
marine waters form a continuous system of chan-
nels, embayments, etc., with a constant flow of
water from the Arctic Ocean to the Labrador Sea.
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Hudson Bay, though semi-isolated, is bound in its
circulation to the general flow over the continent
and is placed in the list between Foxe Channel and
Hudson Strait.

Species are listed in order of geographic posi-
tion of their areas in the Canadian region, starting
from the western Canadian Archipelago. Areas
are indicated by a line crossing the column, or
part of it, showing the western (left), central, or
eastern (right) part of the water body belonging to
the area. Maps referred to in the first column are
located at the back of the book. Maps for species
occuring only at the southernmost part of the
Labrador shelf are not included.

Boundaries of Canadian species in the North-
west Atlantic are indicated as far as Cape Cod, the
southern limit for most northern bivalves. South-
ern ranges of some Acadian and Virginian species
extending north to the Labrador Shelf are indi-



cated also as far as Cape Cod.

The following species are not listed in the
Table: Pseudamusium ringnesia Dall, described
on a basis of a single valve from the western Cana-
dian Archipelago and not found since; Thyasira
equalis Verrill and Bush, sensu Ockelmann
(1958), found in the southeastern Canadian
Archipelago and in Strathcona Sound and now
under investigation by Ockelmann. According to
his personal communication, the northern popu-
lations of this mollusc may belong to a different
species. A record of Montacuta subsiriata, a Nor-
wegian species in the Canadian waters, requires
verification.

Figure 5 shows the presence of two groups of
species, Arctic bivalves with the main areas in the
north; and subarctic bivalves with more southerly
distribution.

The Arctic bivalves occur over the entire
region, though some may be confined to deeper
waters in the south. Their southern ranges differ;
some were found only north of Hudson Strait,
others occur also on the Labrador Shelf, and
some extend their outposts to Cape Cod.

The subarctic bivalves occur mainly in the
Canadian eastern Arctic and on the Labrador
Shelf. Their southern ranges extend mainly to
Cape Cod, but northern ranges vary. Most species
occur south of Hudson Strait (Maps 12, 19, 32,
37, but a few also occur in small isolated areas in
the southeast and southwest of the Canadian
Archipelago, probably as relicts (Maps 2, 12, 19,
23, 24, 37, and 41).

The general pattern of the fauna is that of
gradual latitudinal changes, resulting in a maxi-
mum difference between faunas of the central and
the eastern Canadian Arctic, and between those
northward and southward from the Labrador
Shelf.

Other peculiarities of the fauna are the low
participation of deepwater elements, presence of
relict areas of the Arctic and subarctic species,
and the presence of Canadian, Canadian-Green-
landic, Pacific, and Atlantic endemics. There is
also a noticeable difference in the biological fea-
tures of fauna in the north and south of this
region, depending mainly on the participation of
species with different modes of feeding and dis-
persion.

Distribution of Bivalves and
Late-Wisconsin Events

The last glaciation in the Canadian Arctic
was a period of catastrophic changes in the bi-

valve fauna caused by the advances and retreats of
the Laurentian glacier. The faunistic shifts were
extensive. Evidence of former migrations of bi-
valves can be found in the recent patterns of dis-
tribution of faunistic elements. These migrations
can be divided into retreats before the advancing
glacier and subsequent returns in the course of
later marine transgressions, the centrifugal and
the centripetal glacial migrations, to use
Bartenev’s (1933a, b) terms.

The glacial events in the Canadian Arctic
were discussed in papers by Andrews (1969-1978),
and Blake (1970-1975), also Andrews and Ives
(1972), Andrews and Pelletier (1976), Bloom
(1971), Bryson et al. (1969), Craig (1965, 1968),
Falconer et al. (1965), Hughes et al. (1977), Loken
(1962), Pelletier (1964), Wagner (1970), and many
others. Boundaries of the glaciation and the pat-
terns of ice retreat are schematically presented by
Prest (1969, 1970), Prest et al. (1974).

The marine fauna was greatly affected by
fluctuations in the ice margins and the position of
the periglacial marine zone of waters of low tem-
perature and salinity. However, this created a
favorable environment for the northern bivalves,
as indicated by their growth rates and weight of
their shells (Carey and Nasseruddin 1961; Jensen
1905; and others).

On the basis of the map of ice retreat, given
by Prest (1970, fig. XII-15) the following provi-
sional scheme of late-glacial bivalve migrations
can be proposed.

During the last Wisconsin glaciation that
occupied enormous surfaces of land and seca
(Hughes et al. 1977), the marine fauna of the
Canadian Arctic was either destroyed by the gla-
cier, or moved away from it and survived in the
periglacial marine zone. The Arctic populations
were separated for a long time from those in the
Northwest Atlantic, which were moved to the
shores of Virginia and later replaced by the re-
turning southern fauna (Clark 1906).

During the first stages of retreat the glacier
disintegrated at the margins. Northern bivalves
followed the glacier settling over the submerged
continent and in the temporary water bodies, e.g.
the Champlain Sea (Clark 1906; Elson 1969a, b;
Gadd 1971; Wagner 1970). The periglacial marine
zone with its bivalves moved into the Canadian
Arctic about 14,000-12,000 B.P.

The finding of shells of marine bivalves at the
end moraines and in the highest beaches indicates
that the immigration took place at the earliest
stages of transgressions, The following bivalves
were already living at that time in the Canadian
Arctic: Portlandia arctica, Mya truncata, M.
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NW Atlantic

Canadian Arctic waters QOcean
Map Archi- Foxe | Hudson | Hudson | Labra- || Nfld.- |Cape Cod,
no. Name of species pelago Basin Bay Strait dor N.S. Mass.
11 | Bathyarca frielei (Friele) L

32

32

42
42

29
21

13
23
36
42

11
23

15
10

34
35
35
37

Macoma inconspicua (Brod. and
Sow.)

M. pleniusculd Grant and Gale
Yoldiella tamara (Gorbunov)

Y. fraterna Verrill and Bush

Y. frigida (Torell)

Cuspidaria arctica (M. Sars)

C. glacialis (G. O, Sars)
Portlandia sulcifera (Reeve)
Thyasira dunbari Lubinsky
Astarte arctica (Gray)

A. soror Dall

Lima subauriculoto (Montagu)
Montacuta substriata (Montagu)
Mya pseudoarenaria Schlesch
Cuspidaria subtorta (G. O. Sars)
Yoldieila intermedia (M. Sars)
Y. lenticula (Mgller)

Bathyarca glacialis (Gray)
Astarte crenata (Gray)

Thracia devexa G. O, Sars
Dacridium vitreum {Mpller)
Portlandia arctica siliqguo (Reeve)

Nuculana pernula costigera
(Leche)

Macoma moesta (Deshayes)

M. loveni (Steenstrup)

M. torelli (Steenstrup)
Cyrtodaria kurriana Dunker
Nucula belioti Adams
Portlandia arctica {Gray) s. lato

Delectopecten greenlandicus
(Sowerby)

Astarte warhami Hancock
Pandora glacialis Leach

Nuculana pernula (Miiller) s. lato
N. minuta (Fabricius)

Musculus corrugatus (Stimpson)
M. discors (Linné)

M. niger (Gray)

Clingcardium ciligtum (Fabricius)
Serripes groenlandicus (Bruguiére)

]

Fig
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NW Atlantic

Canadian Arctic waters Qcean
Map Archi- Foxe | Hudson| Hudson| Labra- || Nfld.- | Cape Cod,
no. Name of species pelago Basin Bay Strait dor N.S. Mass.

22 | Astarte borealis {(Schumacher)
33 | Macoma caicarea (Gmelin)

36 | Mya truncata Linné
38 | Hiatella arctica {Linné)

39 | Lyonsia arenosa (Meller)

28 | Axinopsida orbiculata
(G. O. Sars)

29 | Thyasira gouldi (Philippi)

5 | Yoldia hyperborea (Loven) Torell
25 | Astarte striata {Leach)
14 | Crenella faba {(Miiller)

3 | Nuculana pernuia buccata
(Steenstrup)

12 | Mytilus edulis Linné L
13 | Crenelia decussata (Montagu) —

23 | Astarte crebricostata (McAndr.
and Forbes)

41 | Thracia septentrionalis Jeffreys |
41 | T. myopsis (Beck) Meller ]
40 | Peripfoma abyssorum Verrill ]
19 | Chiamys islandica (Miiller)

32 | Macoma balthica (Linné)

27 | Cyclecardia borealis (Conrad)

2 | Nucula delphinodonta Mighels
and Adams -

24 | Astarte elliptica (Brown) —

21 | Astarte montagui Dillwyn —_

6 | Yoldia myalis (Couthouy)
27 | Turtonia minuta (Fabricius)
36 | Mya arenaria Linné

27 | Liocyma fluctuosa (Gould) -
40 | Periploma fragilis (Totten)
Crenella giandule (Totten)
Crenella pectinula (Gould)
Cyrtodaria siliqua {Spengl.)
Modiolus modiolus (Linngé)

Placopecten magellanicus
(Gmelin)

Yoldia sapotilia (Gould)

Cardium elegantulum (Beck)
Maller

Anomia squamule Linné

Thracia conradi Couthouy
Ensis directus (Conrad)

Horizontal lines indicate extension of areas over the western, middle, or eastern portion of the water bodies.
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pseudoarenaria, Hiatella arctica, Macoma cal-
carea, M. moesta, Astarte borealis, A. warhami,
A. strigta, Serripes groenlandicus, Cardium cilia-
tum, and Bathyarca glacialis, all abundant and
common in the recent fauna (Andrews 1970, 1972;
Blake 1970, 1972, 1973; Craig 1960; Pelletier et al.
1968; Wagner 1967, 1968).

The period of the Cochrane readvance was
followed by the rapid division and disintegration
of the central block of ice with a portion remain-
ing for a longer period over the District of Kee-
watin and Foxe Basin. The Innuitian glacier
stayed a longer time over Ellesmere Island
{Andrews and Ives 1972; Blake 1973; Falconer et
al. 1965; Ives 1964).

During the maximum transgression at about
9500-8000 B.P., when the Tyrell Sea and Foxe
Basin were formed and the Canadian Archipelago
was free from ice, marine connections over the
shield were broader and deeper, facilitating ex-
pansion of the fauna and the establishment of the
primary postglacial patterns of distribution. The
Tyrell Sea receded in the marine retreat at about
9000-7000 B.P., leaving behind its shallow rem-
nant — Hudson Bay.

The marine retreat restricted the areas of dis-
tribution of the entire bivalve fauna, specially the
deepwater elements. The deepwater regions were
separated first by the ice block over Foxe Basin
and later by the shallow plateau of this basin.
Some marine connections were interrupted and
the first relict areas formed. The southern species,
Mytilus edulis, Chlamys islandica, and Macoma
balthica extended their northern ranges during the
Hypsithermal period but subsequently retreated,
leaving behind their relict populations (Andrews
1974; Blake 1972, 1973; Richards 1962; Andrews
and Drapier 1967, Dyck and Fyles 1963, 1964;
Dyck et al. 1965; Dyck et al. 1966; Lowden and
Blake 1968, 1970, Lowden et al. 1967). The slow
retreat of marine waters still continues. The
bivalves retreat from the increasingly shallow and
stagnant marine water bodies is evidenced by the
pauperization of the fauna of James Bay.

The migration periods of bivalves can be
dated approximately by the chronologically
better-known episodes of the glacial retreat and of
marine transgressions, e.g. the first stages of
marine transgressions at the outer ice margins
over the Canadian Arctic, 13,000-12,000 B.P.;
opening of the Canadian Archipelago,
10,000-9,000 B.P; formation of Cockburn
moraines at 9000-8000 B.P. and the rapid ice dis-
integration afterwards; formation of the Tyrell
Sea, 9000 B.P; Hudson Bay, 7000 B.P; and Foxe
Basin 6000 B.P. and later.
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It is assumed that the immigration of bivalve
fauna proceeded from the borders of the mono-
lith glacier, and after its breakup, through the
passages allowed by the ice. At this period, many
species rejoined their areas disrupted by the Lau-
rentian glacier, but some areas remain disrupted.
The relict areas of deepwater species and of the
shallow-water Arctic and subarciic species were
formed at a later period of retreat. Recent marine
bivalve fauna of the Canadian Arctic can be re-
garded as a postglacial relict of a temporary geo-
logical existence.

Distribution of Bivalves and
the Marine Waters of the
Canadian Arctic

Marine waters of the Canadian central and
eastern Arctic are of polar origin. However, there
is an intrusion of mixed waters of the subarctic
type in the southern part of the Canadian eastern
Arctic and in isolated areas of the southwestern
and southeastern Canadian Archipelago (Dunbar
1968, fig. 10). Though the admixture of Atlantic
waters is low, it produces considerable changes in
the distribution of different faunistic groups of bi-
valves, Figures 5 and 6 show that the areas of fau-
nistic shifts correspond to changes in the types of
marine waters.

The relations between the faunistic areas and
of the Arctic and subarctic marine waters was
complicated by the postglacial events, causing
continuous shifts in the fauna. Besides other
factors, the depth reduction resulted in a shift in
the vertical zonation, e.g. the admixture of littoral
elements to those of the sublittoral zone, and gen-
eral changes in the areas of distribution.

It may be misleading to consider some recent
distributions as indicative of species’ affinities to
marine waters, Liocyma fluctuosa occurs in the
southernmost part of the Canadian eastern Arctic
and western Canadian Archipelago, thus in the
realm of subarctic waters (Dunbar 1968). Yet it
occurs off the entire Eurasian shelf, even in the
coldest regions. Therefore, in high latitudes the
nature of a species can be identified only on the
basis of its entire area of distribution.

Using the data on circumpolar distribution of
Canadian Arctic bivalves (Filatova 1948, 1957a;
Ockelmann 1958; MacGinitie 1959; G. O. Sars
1878; Bernard 1979a; and others) it is possible to
subdivide the bivalves of the Canadian region into
the following three groups of species:

1) Bivalves in waters of polar origin (map
numbers in parentheses): Nucufa beiloti (1),



Nuculana pernula costigera (3 in part), Portlandia
arctica arctica (9), P. a. portiandica (9 in part), P.
sulcifera (6), P. a. siligua (10), Yoldiella fraterna
(), Y. frigida (7), Y. intermedia (8), Y. lenticula
(N, Y. tamara (8), Dacridium vitreum (15), Bath-
yarca frielei (11), B. glacialis- (11), Delectopecten
greenlandicus (20), Thyasira gouwldi (29), T. dun-
bari (29), Astarte arctica (21), A. crenata (23), A.
warhami (26), Macoma loveni (35), M. moesta
(34), M. torelli (35), Thracia devexa (40), Cyrio-
daria kurriana (37), Cuspidaria arctica (42), C.
glacialis (42), C. subtorta (42), Periploma abys-
sorum (40).

2) Bivalves in polar and mixed waters:
Nucula tenuis s, lato (1), Nuctlana pernula s. lato
(3), N. minuta (4), Musculus discors (17), M. cor-
rugatus (16), M. niger (18), Astarte borealis (22},
Axinopsida orbiculata (28), Clinocardium cilia-
tum (30), Serripes groenlandicus (31), Macoma
calcarea (33), Mya truncata (36), Hiatella arctica
(38), Lyvonsia arenosa (39), Pandora glacialis (37).

3) Bivalves in mixed waters: Nucula del-
phinodonta (2), Nuculana pernula buceata (3 in
part), Yoldia hyperborea hyperborea (5), Yoldia
myalis (6), Mytilus edulis (12), Crenella decussata
(13), Crenalla faba (14), Chlamys islandica (19),
Astarte elliptica (27), A. striata (25), Cyclocardia
borealis (27), Montacuta substriata (28), Turtonia
minuta (27), Macoma balthica (32), Thracia sep-
tentrionalis (41), T. myopsis (41), Lima subauri-
culata (13).

DiscussioN

1) Arctic bivalve molluscs in polar
waters — Distribution of this group is bound
to the marine waters of lowest temperature
and salinity, with low seasonal fluctuations
(Bailey 1957; Coachman and Aagard 1974,
Dunbar 1951, 1958, 1968; and others).

This is a well-defined and dominant
group comprising 70% of 64 species in the
Canadian fauna, most with abundant popu-
lations, They occur over the entire Canadian
Arctic region. They dominate in the cold-
water layers in Hudson, James, and Ungava
bays (Dunbar 1958, sections [-XVII;
Grainger 1960, fig. 3, 6-12; Wagner 1968).

Southward from Hudson Strait the sur-
face waters become more affected by insola-
tion; changes in temperature affect the ver-
tical distribution, especially of stenothermal
cold-water species that submerge to a depth

of a more stable environment. The warmed-
up zone becomes favorable for the invasion
by some southern species.

2} Arctic-boreal bivalve molluscs in
polar and mixed waters — The southern
boundaries of most polar shallow-water spe-
cies in the Canadian Arctic are in the north-

.ern epicontinental marine waters, but some

species produce outposts within the south-
ward extensions of polar currents and enter
the Acadian region. These species, desig-
nated as arctic-boreal, have a broader toler-
ance to higher temperature and salinity,
acquired probably in the course of their
glacial migrations (Valentine 1973). Within
their extensive areas, the arctic-boreal spe-
cies often produce subspecies or develop
clines from one marine zone to another.
There are also pairs of closely related spe-
cies, each of the pair bound to either the
Arctic or the boreal waters. They may have
originated quite recently from a common
Pleistocene stock. Nucula belloti - N. tenuis;
Thyasira gouldi - T. flexuosa; Crenella faba
- C. pectinula; Periploma abyssorum - P.
fragilis, and others are examples of such
pairs.

3) Subarctic bivalve molluscs in mixed
waters — Subarctic molluscs comprise about
30% of bivalve species in the Canadian Arc-
tic region. The main area of this group is in
the mixed waters of the Labrador and New-
foundland shelf (Bailey and Hachey 1949;
Dunbar 1968, fig. 10). These molluscs are
southern immigrants with varying northern
ranges. They produce outposts in the
warmed-up littoral of the polar water zone,
e.g. in Hudson Bay, Hudson Strait, and
Ungava Bay, and occur in the littoral and
sublittoral of the entire area of mixed
waters.

Northern ranges of these species in the
Canadian Arctic are shown in the distribu-
tion maps at the back of this Bulletin. In
Ungava Bay were found Crenella decussata
(Map 13), and MNuculara pernula buccata
(Map 3); in Hudson Strait, Yoldia myalis
(Map 6) and Cyclocardia borealis Map 27);
in Hudson Bay, Mytilus edulis (Map 12),
Chlamys islandica (Map 19), and Macoma
balthica (Map 32); in Foxe Basin isolated

55



populations of Astarte striaia (Map 23), Cre-
nella faba (Map 14), and Yoldia hyperborea
(Map 5). Isolated populations of these spe-

cies were also found where subarctic waters
penetrate nto the southeastern and the
western Canadian Archipelago.

Mollusc Distribution and Marine Faunistic Zonation
in the Canadian Arctic

Participation in the fauna of the Arctic and
subarctic bivalves changes in latitudinal direction.
The percentual relation of these groups in differ-
ent water bodies of the Canadian Arctic is shown
in Fig. 6. The Arctic-boreal group of species is
omitted, because it remains almost unchanged
throughout the entire region.

In the north the Arctic group dominates the
subarctic (Fig. 6). In Hudson Strait some Arctic
species submerge from shallow waters into greater
and colder depths. The polar fauna, though pau-
perized, extends its southern outposts with the
cold currents into the boreal region of Acadia.

The number of subarctic species increases
gradually southward exceeding that of the Arctic
species in the shallow waters of eastern Hudson

Strait. The subarctic species attain their maximum
number at southern Labrador, then decline
rapidly toward the region of the boreal fauna.
Thus, Hudson Strait is an important boundary
between the zones of polar and mixed faunas, the
regions without and with the vertical faunistic
zonation.

There are two areas of major changes in the
composition of the fauna, both bound to changes
in the marine waters: the first in the region of
increased Atlantic influence in eastern Hudson
Strait, and the second at Belle Istand where north-
ern waters are affected by the influx of waters
from the Gulf of St. Lawrence and from the
Atlantic Ocean. The faunistic boundary is not
sharp and the peculiarities of the faunistic regions
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Fi1g. 6. Percentual relationship of the Arctic and subarctic groups of bivalve molluscs and position of marine
zoogeographic zones in the Canadian Arctic and Northwest Atlantic.
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become more expressed with increasing distance
from the contact zone.

The increase in species diversity observed in
the Canadian Arctic from the Arctic to Subarctic
zone originates in the warmed-up littoral of the
Arctic with the immigration of southern littoral
species. The first signs of the vertical faunistic
zonation appear. The main faunistic transition
occurs in the sublittoral of the Subarctic zone.

Cumulative data on species distribution in
the Canadian Arctic (Fig. 5, 6) indicate groups of
species connected and not connected to the areas
of recent extension of marine waters of different
types. The complexes of species bound in distribu-
tion to the polar and subarctic waters form the
faunistic Arctic and Subarctic zones. Other types
of distribution are mostly relic.

Arctic Faunistic Zone

The Arctic fauna within the extension of the
polar and the cold-water layers of the Arctic
waters is divided into two subzones.

HicH-ARcTIC FAUNISTIC SUBZONE

It is the distribution area of the Arctic species
and the northern subspecies of the panarctic
group. Regional Arctic endemics are present.
There are scarce populations of subarctic species
in the sublittoral in some areas open to the in-
fluence of subarctic waters of the neighboring
oceans, e.g. southern Beaufort Sea and Baffin
Bay; no vertical zonation in distribution of bi-
valves; domination of deposition feeders and mud
engulfers with lecithotrophic larvae; low seasonal
dependence in breeding.

Low-ArcTiC FAUNISTIC SUBZONE

1t is the area of polar waters with the littoral
zone sufficiently warmed up seasonally to allow
the survival of littoral subarctic species. The Arc-
tic species dominate, but are restricted to the
depths of more stable polar environment. The
fauna is basically Arctic with some admixture of
southern immigrants in suitable environment;
growth rates of many panarctic species increase;
many immigrants form clines; vertical zonation
becomes gradually established; longer and more
complicated food chains develop; differences in
food habits and seasonal dependence in breeding
increase.

Subarctic Faunistic Zone

This is an area of mixed waters with a mixed

fauna. Arctic and subarctic species are in different
proportions; the number of subarctic species in-
creases; they appear both in the littoral and the
sublittoral. Arctic species are restricted to cold-
water areas. Subarctic subspecies and clines
become important. Panarctic species increase in
abundance and grow faster. Northern members of
the pairs of species, subarctic and boreal, appear.
Food habits and modes of dispersion become
more diverse and complicated. This zone is not
divided into subzones.

Northern boundaries of the Subarctic Fau-
nistic Zone in the Canadian Arctic correspond in
general to the area of marine subarctic waters
indicated by Dunbar (1968, fig. 10). However,
there are areas where subarctic species occur
within the boundaries of polar waters (Fig. 7), e.g.
in the southwestern and southeastern Canadian
Archipelago and in Hudson Strait and Bay.

Presence of southern faunistic elements in
the realm of polar fauna is in many instances a
result of proximity of subarctic waters. There is
an admixture of Baffin Bay waters in the Cana-
dian eastern Archipelago and of Atlantic waters in
the Canadian eastern Arctic (Bailey 1957; Barber
and Huyer 1971; Collin 1960, 1962; Dunbar 1951,
1958). Amelioration of the littoral zone in the
southern part of the Canadian eastern Arctic is
caused by increased insolation.

Distributions Not Connected to
Recent Extension of Marine
Waters: Relict Areas

Patterns of distribution deviating from the
usual relation between the faunas and types of
marine waters are the relict distributions indica-
tive of past environments. Some areas were dis-
rupted by the entire glacier, some smaller areas
became isolated later, during the retreat of marine
waters from the shield.

Populations of bivalves in the Arctic and
Atlantic regions were separated for a long time by
the Wisconsin glacier. Many Arctic species re-
joined their disrupted areas during the maximum
marine transgression. Others remained in sepa-
rated areas, and have evolved into closely related,
but still differing, populations. The cause of this
continuous isolation was not the marine environ-
ment, as can be seen from the difference in dis-
tribution of some Arctic species in the Nearctic
and the Palearctic, e.g. Liocyma fluctuosa and
Yoldia myalis. According to Nesis (1963a) these
distant relict areas are the remnants of Pacific
populations of previously widely distributed spe-
cies, disrupted by glaciation.
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The epicontinental relict areas of the polar
and subarctic species originated at different
periods of the marine retreat, most recently
probably after the Hypsithermal period. Hudson
Bay itself is a relict of the Tyrell Sea. A relict area
of pauperized deepwater fauna exists in the trench
along the eastern shore of this bay. Yoldiella
intermedia, Periploma abyssorum, Cuspidaria
subtorta, and the oceanic Crenella decussata,
Astarte crebricostata, and Nucula delphinodonta
were found here. These species are absent in this
bay outside the trench.

A relict area of subarctic species was found in
the polar fauna of Foxe Basin. These populations
probably became entrapped after the period of
broad connections of the basin with southeastern
waters.

Areas of Endemic Species

CANADIAN ENDEMICS

The Canadian Portlandia sulcifera and the
Canadian-Greenlandic Thyasira dunbari occur in

a well-defined and isolated area of the Queen
Elizabeth Islands. Astfarte soror is probably a
Baffin Bay endemic.

NORTH ATLANTIC ENDEMICS

Crenella faba, Nucula delphinodonta, Cyclo-
cardia borealis, Cuspidaria arctica, and C. gla-
cialis occur sporadically in the Canadian Arctic
and are almost extinct here.

Pacrric ENDEMICS

Macoma inconspicua and M. planiuscula are
confined to the western Canadian Archipelago.

Areas of the Arctic species were more stable
than those of the subarctic. In the Hypsithermal
period the planctotrophic subarctic species ex-
tended far north into Baffin Bay (Andrews 1972;
Blake 1973, 1975). In 6000-3000 B.P. they oc-
curred over Baffin Island shelf, but never entered
Foxe Basin. Their planctonic larvae were prob-
ably prevented from entering the basin by the
massive polar current moving through Foxe
Channel,

Zoogeographic Subdivisions of Canadian Arctic Fauna

The main zoogeographic subdivision of the
mollusc fauna of the area studied is in the Arctic
and Subarctic faunistic zones, with boundaries
almost coinciding with those of the corresponding
marine waters,

The provinces within the zones of the fauna
were determined on the basis of the presence or
absence of species of different ecological affinities
and endemism.

Figure 8 shows the zonal and provincial sub-
divisions of the Canadian Arctic bivalve fauna.
Because of the extreme dissection of the marine

Fic. 8. Zoogeographic subdivisions of the bivalve
fauna in the Canadian Arctic. ARCTIC FAUNISTIC ZONE
(I-V) — High-Arctic Subzone (I-1V): Endemic Prov-
ince of the Northern Canadian Archipelago (1), Central
Shallow-Water Province (Ila, b), Subprovince of Foxe
Basin (lIb), Province of Baffin Island Shelf (Ilc),
Southern Deepwater Province (11d), Province of South-
western Canadian Archipelago (I11), Province of South-
eastern Canadian Archipelago (1V); Low-Arctic Sub-
zone (V): Province of Hudson Bay (Va, b), Subprovince
of James Bay (Vb). Susarctic Faunistic Zonk (VI,
VII) — Northern Subarctic Province (Vla, b), Subprov-
ince of Northern Labrador (VIb), Province of Southern
Labrador (VID).
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water system, boundaries between the subdivi-
sions are indicated roughly by lines separating the
marine areas and, by necessity, pass over the land
units. Boundaries on the shelf are also indicated
schematically.

The provinces form a mozaic reflecting the
complexity of their origins.

The scheme of the faunistic subdivisions is
shown in Fig. 8, I-VII.

Fauna of the Arctic Zone
(Fig. 8, I-V)

Extension — Central and eastern Arctic, with
boundaries in the shallow water at the southwest-
ern shore of Hudson Strait, and at the middle sec-
tion of its northern shore, In deep water, the Arc-
tic fauna extends into Labrador Sea. The south-
ern boundary of the Arctic zone in Baffin Bay is
at Padloping Island off southern Baffin Island,

Basic features of the fauna — Arctic shallow-
water species dominant and abundant. Panarctic
species common. Emerging deepwater species
rare, except Pecten greenlandicus and Bathyarca
glacialis. A few subarctic species in restricted
areas in the sublittoral. Canadian and Canadian-
Greenlandic endemics abundant but not wide-
spread.

The percentual and numerical relations of the
Arctic species to other groups are shown in Fig. 7,
9, and 10.

Fauna ofF THE HIGH-ARCTIC SUBZONE
(Fig. 8, I-IV)

Extension — Canadian Archipelago, Foxe
Basin, Foxe Channel, and western Hudson Strait.
Entire Arctic shelf from Cape Bathurst to Pad-
loping Island.

The provinces of the High-Arctic Subzone
are:

ENDBEMIC PROVINCE OF NORTHERN CANADIAN
ARCHIPELAGO (FIG. 8, 1)

Extension — Littoral and sublittoral of the
Queen Elizabeth Islands bordered in the south by
M’Clure Strait-Lancaster Sound, and in the east
by Ellesmere Island and Barrow Strait sill. Char-
acteristic of the province are the abundant Cana-
dian endemic Portlandia sulcifera and the Cana-
dian-Greenlandic endemic Thyasira dunbari. The
Arctic species and a few emerging deepwater ones
dominate. Panarctic species are restricted in dis-
tribution.
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CENTRAL SHALLOW-WATER PROVINCE
(F1G. 8, Ila, b)

Extension — Off the mainland from Kent
Peninsula in the west to Foxe Channel in the
south. Bordered in the north by M’Clure Strait-
Lancaster Sound. An exclusively high-Arctic and
shallow-water fauna, Abundant Portlandia arc-
tica portlandica, Nuculana pernula costigera, and
Macoma moesta, Emerging Bathyarca glacialis
and Delectopecten greenlandicus compete in
abundance with stenobathyal shallow-water
species.

Subprovince of Foxe Basin (Fig. 8, 1Ib) —
This subprovince is peculiar in many respects. It
contains the least number of species; deepwater
stenobathyal and emerging species are absent; the
sole representative of Portlandia is P. arctica
siliqua; in the north of the basin the subarctic
Crenella faba and Yoldia hyperborea occur prob-
ably as relicts; species with planctotrophic larvae
such as Mytilus edulis, Macoma balthica, and
Chlamys islandica are absent; in the populations
of Macoma calcarea, M. calcarea f. obligua was
found which occurs also in the northwestern
Canadian Archipelago and off the east Siberian
Islands. Cyclocardia borealis was found in Plei-
stocene deposits of the basin.

PROVINCE OF BAFFIN IsLanp SHELF (FIG. 8,
Ilc)

Extension — Baffin Island shelf from Pond
Inlet in the north, to Padloping Island, southern
Baffin Island. Waters of the Canadian Polar
Current. Subarctic species, occurring both north
and south of the province boundaries, are absent
here.

SOUTHERN DEEPWATER PRrovINcE (FiG. 8,
1id)

Extension — Junction of Foxe Channel,
western Hudson Strait, and northern Hudson
Bay. This province is a barrier between the High-
Arctic, Low-Arctic, and Subarctic zones. Basi-
cally a deepwater province with little-known
fauna. Shores abrupt, strong polar currents pass
from the north into the Labrador Sea. The prov-
ince is remarkable for the poverty of shore fauna,
destroyed by the ice. In the sublittoral were found
Nucula belloti, Nuculana pernula costigera, Yol-
diella lenticula, Astarte warhami, Macoma loveni,
and single specimen of Crenella faba and of
Astarte striata.



PROVINCE OF SOUTHWESTERN (CANADIAN
ArcuipeLaco (Fia. 8, 1II)

Extension — Amundsen and Coronation
gulfs to Dease Strait at Kent Peninsula. Fauna
high Arectic with admixture of some subarctic spe-
cies in the sublittoral such as Mytilus edulis, the
Pacific Macoma inconspicua and M. planiuscula,
and rare specimens of M. calcarea f. obliqua.
Peculiar for the province is the presence of popu-
latlons of Liocyma fluctuosa, isolated from their
Atlantic area.

PROVINCE OF SOUTHEASTERN CANADIAN
ARCHIPELAGO (F1G. 8, IV)

Extension — Southern shelf of Ellesmere
Island from Smith Sound southward and in-
cluding the inlets of northern Baffin Island. Ex-
tends into Lancaster Sound up to Barrow Strait
sill. Fauna mixed; includes the deepwater Peri-
ploma abyssorum, Cuspidaria arctica, and C. gla-
cialis, The oceanic Astarte elliptica and A. arctica
occur in the sublittoral, The diversity of the fauna
isincreased by the presence of some subarctic spe-
cies, e.g. Nucula delphinodonta, Yoldia hyper-
borea, Crenella faba, Astarte striata, Thracia
myopsis, T. septentrionalis, and Myfilus edulis
among abundant Arctic species. The panarctic
Nuculgna minuta and Musculus corrugatus are
abundant. Portlandia is represented only by P.
arctica siligua. The fauna is similar to that of
West Greenland.

FauNa oOF THE Low-ARCTIC SUBZONE
(Fic. 8, Va, b)

Extension — Hudson Bay to the islands at its
entrance and James Bay. Marine waters of polar
origin with slight influx of mixed waters from ther
east. The floor is shallow except for a trench run-
ning parallel to the eastern shore. Littoral zone is
ameliorated by intensified insolation. Panarctic
species abundant, growth rates high. Vertical
zonation is established but often distorted by the
land rebound.

ProvINCE oF Hupson Bay (Fic. 8, Va)

Extension — Same as the Low-Arctic Sub-
zone. Diversity of fauna increased. Infaunal and
onfaunal Arctic and panarctic species abundant.
Colonies of Mpytilus edulis, Musculus discors,
Crenelle foba, Macoma balthica, and Hiatella
arctica occur in the littoral. Chlamys islandica set-
tles at a depth of 30-80 m.

Besides many lecithotrophic species and mud
engulfers, there is a considerable group of suspen-
sion feeders with planctotrophic larvae.

Fauna of the trench at the eastern shore of
the bay is peculiar in many respects. There are
rare specimens of Periploma abyssorum, Yoldiel-
la intermedia, the oceanic Nucula delphinodonta,
Crenella decussata, and abundant Asrarte crenata
crebricostata, with admixture of A. crenata cre-
nata. In shallow water were found many large
shells of Mya pseudoarenaria and its live dwarfed
adults and juveniles. The presence of different
faunistic elements in the trench is correlated to
different stages in the development of fauna of
the Tyrell Sea into that of Hudson Bay. The main
features of the fauna of this bay are the gradual
extinetion of deepwater and oceanic species and
the expansion of shallow-water fauna.

Brackish Subprovince of James Bay (Fig. 8,
Vb): Exfension — James Bay with outpost into
southeastern Hudson Bay. Polar water with great
admixture of that from land drainage. Seasonally
less saline and warmer than any other part of the
Arctic. Water stability high with a thermocline
in summer. Brackish waters moving northward
affect the fauna of Hudson Bay at Belcher Islands
and the eastern shores to Fort Harrison. The
fauna of this subprovince does not differ much
from that of Hudson Bay but is pauperized, the
specimens dwarfed. Living Cardium cifiatum,
Chlamys islandica, and Serripes groenlandicus
occur amid masses of subfossil shells covered with
heavy clay deposits. Vertical zones displaced. The
bivalve fauna recuperates in the depth of the cold
current moving anticlockwise in Hudson Bay
close to the entrance to James Bay.

Fauna of Subarctic Zone
(Fig. 8, VI, VII)

Extension — From Padloping Island at the
southern shelf of Baffin Island southward to the
shelf of Belle Island and Newfoundland. Tt ex-
tends into Hudson Strait and adjacent water
bodies to the western end of the southern shore,
and to Big Island at the middle of the northern
shore.

Contact between polar and mixed waters,
openness toward the Atlantic Ocean, and in-
creased insolation influence the composition of
the shallow-water fauna; the polar waters moving
southward from the Arctic extend the outposts of
the Arctic fauna into the Labrador region.
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The boundary between the Arctic and the
Subarctic zones is less well defined along the
northern shores of Hudson Strait, where the
strong polar current destroys the fauna of the off-
shore region. This boundary is more distinct at the
southern shores of the strait, where subarctic spe-
cies occur up to Nuvuk. Nuculana pernula costi-
gera 1s replaced here by N. p. buccata; Astarte
elliptica, Nucula delphinodonta, and Liocyma
Sluctuosa reappear.

NORTHERN SUBARCTIC ProvincE (FiG. 8,
Vla, b)

Exrension — From Padloping Island south-
ward and into eastern Hudson Strait. Along the
Labrador Shelf to Lake Melville, The northern
boundary of the province is marked by the last
northern colonies of Myrilus edulis, and the last
populations of Yoldia myalis and Cyclocardia
borealis in Hudson Strait. The tidal mixing is in-
tensive, vegetation rich. The subarctic species
increase in numbers, the Arctic bivalves submerge
into the waters of stable temperature and salinity.

Subprovince of Northern Labrador Shelf
(Fig. 8, V1b): Extension — From the northern-
most point of Labrador Shelf to Lake Melville.
Fauna mixed. Arctic fauna dominates in the
colder waters of the shelf and inlets; local races
are often produced. Panarctic species prosper,
individuals grow exceptionally large.

PROVINCE OF SOUTHERN LaBraDOR (FIG. 8,
VIl)

Extension — From Lake Melville to the New-
foundland Shelf. Fauna basically subarctic with
an admixture of boreal species in the south. Many
high-Arctic species submerge, or occur in pockets
of cold water. The participation of subarctic spe-
cies declines southwards. Species new to this
fauna appear: Modiolus modiolus, Mya arenaria,
Pecten magellanicus, Anomia squamula, Spisula
polynyma, and others. Mytilus edulis occurs off
Newfoundland not only in offshore waters but
also in the sublittoral, to a depth of 50 m (Nesis

1963a, 1965).

South of Newfoundland the polar waters mix
with those of the Gulf of St, Lawrence and the
Atlantic Ocean, and Arctic fauna declines.

The complicated zoogeographic mozaic of
the bivalve fauna of the Canadian Arctic is the
result of its intricate development sin¢e the early
stages of the ice retreat 14,000-12,000 B.P. The
patterns of this retreat, the separation of ice
blocks, and the changes in land and sea levels
created temporary passages and barriers for the
dispersion of bivalves.

It can be assumed that the province of en-
demic species originated as a result of isolation by
the waters of the M’Clure Strait-Lancaster Sound
and by the barriers of Ellesmere lsland and of the
Innuitian glacier (Blake 1970, fig. 12, p. 569,
658). The rise of the land in the southwestern
Canadian Archipelago and the tides and heavy ice
in shallow Dease Strait ¢reated a barrier between
provinces Il and 1la. The area of subarctic species
in the southeastern Canadian Archipelago, Prov-
ince 1V, can be regarded as a relict outpost of the
Greenlandic fauna.

Foxe Basin was the [ast to be freed from ice,
and its shallowness and the strong polar current
formed a barrier both for the deepwater and for
the subarctic fauna.

The Tyrell Sea supported periodically differ-
ent faunas. Its deepwater fauna is now restricted
to the eastern trench of Hudson Bay; the oceanic
species entered this bay during its broader connec-
tions with the open sea. Myfilus edulis, though,
inhabited Tyrell Sea since the first stages of inun-
dation. The brackish Subprovince of James Bay
originated probably during the last stages of
marine retreat.

The complicated zoogeographic mozaic of
the Canadian Arctic region contrasts with the
relative simplicity of the zoogeography of the
Eurasian Arctic as envisaged by Filatova (1957a,
fig. Ib). The physiography of the Eurasian shelf
results in a zonal distribution of its bivalve fauna
extending parallel to the shore toward the abyssal
Zone 1V, The zoogeography of the western part
of the Eurastan shelf is more complicated.

Relation of Canadian Arctic Fauna to that of the
Northwest Atlantic

The general trend in the fauna of the Cana-
dian Arctic is the southward replacement of the
Arctic species by the subarctic with the Arctic-
boreal group remaining more or less unchanged
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(Fig. 5).

Figures 9 and 10 show the number of species
of different ecological affinities and their per-
centual relationships in the Canadian Arctic and
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Fic. 9. Number of species in ecological groups of
bivalve molluscs in the Canadian Arctic and Northwest
Atlantic, CANADIAN ARCHIPELAGO REGION — I, Central
and Western; II, Southeastern. CANADIAN EASTERN

AgrcTic REgion — 111, Foxe Basin; 1V, Hudson Bay; V,

Hudson Strait. Laerapor CoasT RecioNn — VI, North-
ern; VII, Southern. Acapia ReGion -— VIII, Northern;
IX, Sputhern,

in the Acadian fauna calculated for the Canadian
Archipelago, eastern Arctic, Labrador coast, and
Acadia.

Data for the Canadian Arctic region are by
the author. Those for other regions are from
Abbott (1974), Allen (1965), Deiweiler (1915),
Gould (1870), Ganong (1890), Johnson (1915,
1926, 1934), Kindle and Whittaker (1918), La
Rocque (1953), Nesis (1963b), Packard (1863),
Stafford (1912), Stimpson (1862), Verrill (1882,
1884, 1885), Verrill and Smith (1874), Whiteaves
(1869, 1872, 1901).

The number of species (Fig. 9) changes only
slightly from the central and western Canadian
Archipelago (I) to northern Labrador (VI). This
number is increased in the southeastern Canadian
Archipelago (I1) by the addition of a few subarctic
species. The number of species is lowest in Foxe
Basin (III). It increases from 39 species in the
Canadian Archipelago to 120 in the Boreal Zone
with the appearance of subarctic and boreal spe-

SPECIES (%)

v vV VI VI VIR X

REGIONS
O arcTic $UBARCTIC
B soreaL VIRGINIAN

B arcTIC-BOREAL

FiG. 10. Percentual relationship of ecological groups of
bivalve molluscs in the Canadian Arctic and Northwest
Atlantic. CANADIAN ARCHIPELAGO REGIDN — 1, Cen-
tral and Western; 1, Southeastern; 111, Foxe Basin; 1V,
Hudson Bay; V, Hudson Strait. LABRADDR COAST
ReGioN — VI, Northern; VII, Southern. Acapia
RecioN — VIII, Northern; IX, Southern.

cies and a few representatives of the Virginian
fauna.

The number of Arctic species decreases from
20 in the central Canadian Archipelago (I) tp 3 in
Acadia (VII-1X), whereas the number of subarc-
tic species increases from 6 in the southeastern
Canadian Archipelago (1) to 21 off Newfound-
land. The percentage of Arctic species (Fig. 10)
decreases from 35 in the Canadian Archipelago
(1-V) to 4 in the Acadian fauna (VIII, 1X). The
subarctic species increase from 15% in the eastern
Canadian Archipelago to 42% at Newfoundland,
but decrease toward the Acadian fauna. The
northern species still comprise 29% of the boreal
fauna.

The number of species of the Arctic-boreal
group remains almost unchanged throughout the
entire region, but increases to 40% in Foxe Basin,
where the total number of species is low; Arctic,
boreal species comprise 34-36% in the Canadian
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eastern Arctic, but decrease to 11% in the Aca-
dian fauna.

[t is difficult to determine the exact position
of the southern boundary of the Canadian Arctic
fauna. In its typical composition it extends to
Belle Island region.

Acadian fauna contains representatives of
both the Arctic and Virginian faunas (Bousfield
1967; Clark 1906; Ganong 1890; Gould 1870).
This complicated composition is probably the
result of glacial events, when the extensive peri-
glacial marine zone was supporting the northern
species in lower latitudes; some still survive there
as relicts. With the withdrawal of polar waters, a
favorable environment was created for the north-
ward expansion of the southern fauna and its
mixing with northern relicts.

The decline of the Arctic fauna takes place at
the shores of Newfoundland and Nova Scotia, the
region of complicated changes in the marine
waters (Chamberlin and Stearns 1963; Ekman
1953; Lauzier and Hull 1962; Nesis 1965; Parr
1933; Pyle 1962, and Schroeder 1963).

In the offshore region of the Northwest
Atlantic the cold current extends outposts of
the northern fauna southward (Ekman 1953,

p. 135-141). However, the ranges and seasonal
fluctuations of the temperature and the high
salinity are not beneficial to the northern species.
Parr (1933) described four patterns of seasonal
fluctuations in Massachussets Bay, all differing
from those in the north, as described by Collin
(1960), Dunbar (1958), and Grainger (1959, 1960).
Massachussets Bay, with the well-established
boreal fauna, cannot be regarded as an Arctic-
boreal region, because of the presence of only
pockets of northern fauna (Ekman 1953). The
data show that among the 98 species of the north-
ern and 120 of the southern Acadian fauna, onlya
few Arctic and 23 subarctic species remain. The
presence of 52% of boreal species in northern
Acadia and 70% of boreal plus Virginian species
in southern Acadia leaves no doubt as to the
boreal nature of the Acadian fauna. The patchy
distribution of northern species indicates that the
northern fauna is at its southern boundary here
and almost extinct.

Woodward (1856) and Dunbar (1968) place
the southern boundary of the Subarctic Zone at
the southern shores of Newfoundland. The south-
ern boundary of the northern bivalve fauna basi-
cally coincides with it.

Relations of Canadian Arctic Fauna to
Neighboring Arctic Faunistic Regions

The Canadian Arctic marine region occupies
a greater part of the Arctic shelf of North Amer-
ica between the Pacific and Atlantic oceans. The
basic components of the fauna of this region are
the Arctic shallow-water bivalves mostly with cir-
cumarctic distribution with only a few Atlantic
and only two Pacific species.

Bivalve Fauna of the Canadian
Arctic and Greenlandic
Shallow-Water Regions

The shores of Greenland are exposed to both
Arctic and Atlantic waters., The shelf is narrow
and greatly dissected. The West Greenland cur-
rent extends the area of mixed waters far north-
ward. A branch of the cold East Greenland cur-
rent and the warm Irminger current approach the
coast of West Greenland in the south.

The East Greenlandic shelf is under the in-
fluence of the polar current. In the south, the
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underlaying Atlantic waters ameliorate the severe
Arctic conditions.

The bivalve faunas of West and East Green-
land differ considerably. The Atlantic subarctic
species occur along the entire coast of West
Greenland. The Arctic species occur mainly in the
north and in some isolated southern embayments,
possibly as relicts. In contrast, the fauna of East
Greenland is high Arctic; subarctic species occur
only off its southernmost part. The entire fauna
of Greenland waters is Atlantic-Arctic with an
admixture of Atlantic-subarctic and panarctic
species.

The similarity of Greenlandic and Canadian
fauna was expressed quantitatively by Ockelmann
(1958, p. 192, fig. 27) as a percentage of species
common to both regions. This is 65% for the
fauna of West Greenland and 69% for East
Greenland. My data indicate a 75 and 84% simi-
larity between the fauna of Canada and Green-
land. The similarity was increased by the recent
finding in Canadian waters of Yoldiella inter-
media G. O, Sars, Y. fraterna Verrill and Bush,
Y. lenticula (Moller), Y. frigida (Torell), Thyasira



dunbari Lubinsky, Thracia devexa (G. O. Sars),
T. septentrionalis leffreys, Bathyarca frielei
(Friele), and Cuspidaria subtorta, C. arctica, C.
glacialis, all by G. O. Sars.

The presence of Astarte soror Dall, Crenella
Jfaba (Miiller), Macoma baithica Linné, Musculus
corrugatus (Stimpson), Nucula delphinodonta
(Migh. et Adams), and Turfonia minuta (Fabr.) in
the Canadian Arctic increases the similarity of its
fauna to that of West Greenland. The presence of
Thracia devexa G. O. Sars and Pandora glacialis
(Leach) in the Canadian Arctic, and its absence in
Waest Greenland, increase the similarity of the
Canadian and East Greenlandic fauna.

Of the 21 families of bivalves represented in
the Canadian Arctic fauna, 17 are also found in
Greenland; of 32 Canadian genera 25 and 26,
respectively, are represented off West and East
Greenland. The Greenlandic fauna differs by the
absence of Periplomatidae and Carditidae.

The Canadian Archipelago and East Green-
land fauna have 90% of their species in common.
The Canadian eastern Arctic and West Greenland
fauna are only slightly less similar.

Bivalve Fauna of the Canadian
Arctic and Eurasian Seas

The Eurasian shelf is over 1000 miles wide
and slants gradually toward the Arctic Ocean, It is
subdivided into a chain of open shallow seas and
dissected by trenches in the west. Waters are
polar, though the North Cape and Chukchi Sea
currents introduce mixed waters into the eastern
and western parts of this region. The Atlantic
contributes to the waters of the Eurasian shelf
much more than the Pacific (Timofeyev 1960;
Coachman and Aagard 1974).

Filatova (1957a) lists 119 species of bivalves
from the Eurasian region, Her data show that the
temperate and polar species of Atlantic and
Pacific origin decline toward the middle part of
the shelf, and are at minimum at the East Siberian
shallows. Here the arcas of a number of “‘circum-
polar®’ species become disrupted.

Filatova (1957b, p. 190) shows that Atlantic—
Arctic species constitute 77% of the Arctic faunis-
tic group; the remainder are of Pacific origin. The
Atlantic boreal immigrants constitute 25% of the
fauna and occur over an extensive area. The
Pacific boreal immigrants constitute only 10%
and occur only in a small area in the cast of the
Eurasian shelf. The dominance of the Atlantic
fauna at the northern shelf was also stressed by
Gur’ianova (1970, p. 30).

The southern immigrants extend their areas
much further north in the western part of the
Eurasian shelf than in Canadian waters. Subarctic
species even enter the Kara Sea, whereas in
Canada they reach only to southern Labrador.
This difference in the northern ranges of southern
species depends on the direction of currents. At
the Canadian shores, the Canadian and Labrador
currents extend the areas of northern species
southward. At the shores of Europe, the northern
branch of the Gulf Stream extends the areas of
southern species far northward.

Sixty-eight Arctic species are common to
Canadian and Eurasian Arctic fauna. However, a
generalized comparison of the faunas would be
misleading, because the number of species of
Eurasian fauna decreases toward the center of the
Eurasian region. Over 90% of the bivalves of the
Arctic fauna (59 species) are common to the
Canadian and Eurasian regions. The number of
species in the Eurasian fauna decreases eastward
from the Barents Sea. If the number of species in
this sea is accepted as 100%, the decrease in diver-
sity of the bivalve faunas in seas ecast of the
Barents Sea, and the similarity of their faunas to
Canadian fauna, may be expressed as follows:

Spp. common with
Canadian Arctic

Decrease in diversity
cast of Barents Sea

Kara 867 76%
Laptev 70% 64%
East Siberian 66%0 60%
Chukchi 549 50%

Thus the number of species in common for the
two regions decreases eastward because of the
decrease in diversity in the Arctic fauna itself.

FAuNA OF CANADIAN AND WESTERN NORTH
AMERICAN ARCTIC REGIONS

The bivalve faunas of these two regions have
16 panarctic circumpolar species in common. The
fauna cast of the Mackenzie River studied by
Wagner (1977) is similar to that of the Canadian
Archipelago, though there are a few species indi-
cating Pacific influence. But the fauna of south-
ern Beaufort Sea at the Alaskan shelf harbors a
group of North Pacific endemics. According to
Dall (1919), MacGinitic (1959), Filatova (1957a),
and Bernard (1979a) the following Pacific specics
occur in the western North American Arctic:
Nuculana radiate (Krause), N. collinsoni (Dall),
Bathyarea raridentata (Wood), Yoldia scissurata
(Dall), Astarte alaskensis (Dall), A. polaris (Dall),
A. esquimglti (Baird), Cardium californiense
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(Deshayes), C. corbis (Martin), Cyclocardia cre-
bricostata (Krause), Diplodonta alewtica (Dall),
Axinulus careyi Bernard, Macoma planiuscula
Grant and Gale, M. inconspicua (Brod. Sow.),
Boreacola vadosa Bernard, and Thracia adamsi
N. MacGinitic. Even this partial list of species
clearly shows that the fauna of the western Ameri-
can Arctic differs greatly from that of the Cana-
dian Arctic.

Woest and east from the Mackenzie River the
populations of many species of wide distribution
differ slightly from those in the Canadian Atlantic
region. They were described by Dall (1919) as
separate species, e.g. Liocyma beckii, L. viridis,
Macoma oneilli, Pecten andersoni, Nucula qui-
rica. Schiesch (1931), Grau (1959), and Mac-
Ginitie (1959) studied these forms and pointed out
that these populations are not sufficiently differ-
ent from those of the closely related species to
grant them species status. These populations indi-
cate, however, the presence in this region of an in-
dependent evolutionary trend caused probably by
the Wisconsin isolation,

The important zoogeographic features distin-
guishing the Canadian region from the western
North American Arctic is the almost complete
absence of Arctic species of recent Pacific distri-
bution in Canada, and of the Atlantic Arctic
species in the western North American region.
The boundary between these two regions is in the
vicinity of the Mackenzie River delta, The influx
of fresh waters from this river and the western

abrupt shelf of the Canadian Archipelago present
a barrier for the faunistic exchange. The three spe-
cies entering Canadian waters from the west are
Mytilus edulis, Macoma inconspicua, and M. pla-
niuscule — all tolerate well the brackishness of
water in high latitudes.

The ecastern boundary between the Atlantic
and the Pacific species in the Eurasian Arctic
fauna is at the New Siberian Islands. Gur’ianova
(1970, p. 144) stresses the importance of this
region as a zoogeographic boundary. She suggests
that a land barrier, which recently disappeared,
existed at the New Siberian Islands.

The areas of the Arctic and subarctic Atlantic
and Pacific species conform to the usual zoogeo-
graphic subdivision of the Arctic shelf fauna into
the Pacific and Atlantic sectors. The fauna of bi-
valves of the Canadian Arctic region belongs to
the Atlantic sector as does the greater part of the
Eurasian region.

The similarity of the bivalve faunas of Cana-
dian and Greenlandic waters, and a great dis-
similarity of these faunas with those westward
from the Canadian Archipelago, is sufficient to
separate the bivalve fauna of Arctic North Amer-
ica into two faunistic regions: the Canadian-
Greenlandic and the western North American.
The Canadian-Greeniandic region can be divided
into two subregions, the Canadian and the Green-
landic, mainly on the basis of the difference in the
distribution of Arctic and the subarctic species.
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PLaTE I. 1, 2, 3. Nucula belloti Adams, Prince Patrick Is., Canadian Archipelago, 15.2 x 13.0 x 8.2 mm (NMC 17-55); 4,
5. Same, Foxe Basin, 11.8 x 9.8 x 6.5 mm (ABS 57-719); 6, 9. N. delphinodonta Mighels and Adams, Pond Inlet, Baffin
Is., 3.5 x 3.0 x 2.5 mm (NMC); 7, 8, 10. Nuculana pernula costigera (Leche), Slidre Fiord, Ellesmere Is., 29.0 x 13.0 x
6.5 mm (NMC 10-55); L1. N. p. buccata (Steenstrup), Labrador, 28.0 x 16.2 x 9.1 mm (MCZ 29084); 12. Same, perio-
stracum on the anterior ray, (x 30).
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PLaTe IL. 1. 2. 3. Nuculana pernula buccata (Steenstrup) “*var. brevis (Miller),”” Labrador, 15.3 x 9.0 x 6.5 mm (MCZ
5470); 4. N. minuta (Fabricius), Banks Is., Canadian Archipelago, 13.2 x 7.2 x 4.2 mm (ABS 62-1103); 5. Yoldia hyper-
borea (Loven) Torell hyperborea Ockelmann, Ungava Bay, 29.0 x 13.5 x 7.0 mm (ABS 47-201); 6. Same, Foxe Basin, 30.5
X 17.0 x 9.5 mm (ABS 901); 7. Yoldiella intermedia (M. Sars), Slidre Fiord, Ellesmere Is., 13.0x 7.5 x 5.7 mm (NMC 10-55);
8. Y. frigida (Torell), Prince Patrick Is., Canadian Archipelago, 4.0 x 3.1 x 1.6 mm (NMC 13-52); 9. Y. lenticula (Mgller),
Hudson Bay, 6.6 x 4.2 x 4.0 mm (ABS 59-72); 10, 11, 12. Y. fraterna Verrill and Bush, Victoria Is., Canadian Archipelago,

3.3 x 2.5 x 2.1 mm (ABS 1967).
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Prate III. 1, 2, 3. Yoldiella fraterna Verrill and Bush, Strathcona Sd

(FWI 14-2-74); 4, 5. Portlandia arctica arctica (Gr .
(Hitchcock), James Bay, 14.0 x 7.5 x 5.0 mm (AB : 7,8,9. P. a. siligua (Reeve) v
19.2 x 13.5 x 11.8 mm (ABS 715); 10, 11, 12. P. sulcifera (Reeve), Ellef Ringnes Is., C
5.0 mm (NMC 14-51).
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PLaTE IV. 1. Bathyarca glacialis (Gray), Slidre Fiord, Ellesmere Is., L = 92 mm (ABS 62-3003); 2. Mytilus edulis Linné,
Belcher Islands, Hudson Bay, 40.0 x 20.5 x 15.5 mm (ABS 60-3); 3. M. edulis Linné (= M. pellucidus Pennant), Paint
Hills, James Bay, transmitted light, periostracum intact, L = 37 mm (NMC 1920); 4. Musculus discors (Linng¢) var.
laevigatus (Gray), Frobisher Bay, L = 37 mm (ABS 319); 5. Same, James Bay, 8.0 x 5.0 x 3.2 mm (ABS 818); 6. M. d.
(Linné) var. substriatus (Gray), Frobisher Bay, L = 32 mm (ABS 818); 7. Musculus corrugatus (Stimpson) Parr Inlet,
Ellesmere Is., 12.9 x 8.1 x 5.5 mm (NMC 10-52); 8, 9. Same, Hudson Bay, 6.8 x 5.5 x 4.5 mm (ABS 59-72); 10. Same,
James Bay, old specimen, pale, translucent, 7.7 x 5.7 x 3.8 mm (ABS 59-6); 11. M. niger (Gray), Ungava Bay, southern

type, L = 80 mm (ABS 231); 12. Same, Parr Inlet, Ellesmere Is., 34.0 x 18.5 x 13.0 mm (NMC 10-54).
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Prate V. 1, 2. Musculus discors (Linné), Boreal type, England, pale, translucent. (Acad. Nat. Sci. Phila. 55164);
3. Dacridiuwm vitreum (Mpller), Frobisher Bay, 4.3 x 2.9 x 1.75 mm (ABS 67-5); 4. Crenella faba (Miiller), Foxe Basin, 10.0
x 8.0 x 5.0 mm (ABS 828); 5. C. decussata (Montagu), Hopewell Sd., Hudson Bay, 4.0 x 3.0 x 2.8 mm (NMC 41170);
6. Chlamys islundica (Miiller), Frozen Str., Hudson Bay, 42.0 x 46.0 x 12.0 mm (ABS 61-39); 7. Delectopecten green-
landicus (Sowerby), Prince Patrick Is., Canadian Archipelago, 32.0 x 29.0 x 7.0 mm (NMC 13-52); 8, 9. Astarte borealis
(Schumacher) placenta (Merch), Slidre Fiord, Ellesmere Is., 28.2 x 16.8 x 8.3 mm (NMC 10-55); 10. A. crenata crenata
(Gray), Ellef Ringnes Is., Canadian Archipelago, 23.0 x 18.5 x 11.2 mm (ABS 103-60); 11, 12. Same, Hudson Bay, 19.0 x
17.0 x 10.0 mm (ABS 59-15).
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PraTe V1. 1, 2. Astarte crenata crebricostata Mac Andrews and Forbes, Hudson Bay, 22.0 x 18.0 x 12.5 mm (ABS, 59-15);
3. A. c. acuticostata Jeffreys and Friele, Ellef Ringnes Is., Canadian Archipelago, 13.0 x 10.7 x 7.4 mm (NMC 14893); 4, 5,
6. A, soror Dall, Disco Bay, Greenland, 20.5 x 17.6 x 11.0 mm (USNM 109278); 7, 8. A. striata (Leach), Repulse Bay,
Hudson Bay, 18.0 x 14.0 x 8.1 mm (ABS 711-55); 9, 10, 11. 4. warhami Hancock, Prince Patrick Is., Canadian Archi-
pelago, 19.0 x 14.5 x 6.8 mm (NMC 51-52); 12. Same, young specimen, distinct ribbing, L = 5.0 mm.
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PLATE VIL. 1, 2, 3. Cyclocardia borealis (Conrad), Ungava Bay, 22.4 x 22.0 x 13.0 mm (ABS 49-126); 4, 5. Axinopsida
orbiculata (G. O, Sars), Frobisher Bay, 4.5 x 4.0 x 3.0 mm (NMC 42463); 6, 9. Thyasira dunbari Lubinsky, Ellef Ringnes
[s., Canadian Archipelago, 6.2 x 7.8 x 4.8 mm (NMC 75803); 7, 8. 7. gouldi (Philippi), Somerset Is., Canadian Archi-
pelago, 4.0 x 4.2 x 2.8 mm (ABS 62-2005); 10. Same, Pond Inlet, Baffin Is., 6.0 x 6.0 mm (NMC); 11, 12. Same, Pond
Inlet, 6.8 x 6.4 x 4.6 mm (NMC).
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Prate VIUI. 1. Chinocardium ciliatum (Fabricius), Somerset Is., Canadian Archipelago, 41
62-7300); 2

.0 x 35.7 x 23.3 mm (ABS
Serripes groenlandicus (Bruguiére), Eureca Sd., Ellesmere Is., 50.0 x 42.2 x 25.3 mm (ABS 62-3001);
3. Liocyma flucruosa Gould, Prince of Wales Str., Banks Is., Canadian Archipelago, 14.0 x 9.7 x 6.2 mm (ABS 62-1107);
4,5, 6, 7. Macoma balthica (Linné), Ungava Bay, 18.2 x 14.3 x 7.8 mm (ABS 58-1031); 8, 9, 12. M. inconspicua (Broderip

and Sowerby), Bathurst Inlet, Coronation Gulf, Canadian Archipelago, L = 10 mm, (GSC); 10, 11. M. rorelli (Steenstrup)
Jensen, Somerset Is,, Canadian Archipelago, 8.3 x 7.0 x 3.7 mm (ABS 62-2002).
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Puate IX. 1, 4, 7, 10. Macoma calcarea (Gmelin), Cornwallis Is., Canadian Archipelago, 35.5 x 24.6 x 12.3 mm (ABS
62-4006); 2, 5, 8, 11. M. loveni (Steenstrup) Jensen, Slidre Fiord, Ellesmere Is., 9.1 x 6.8 x 3.5 mm (ABS 62-3003): 3, 6, 9
12. M. moesta (Deshayes), Victoria Is., Canadian Archipelago, 21.5 x 16.5 x 6.4 mm (ABS 66-029).
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PLaTE X. 1, 4,7, 10. Macoma calcarea (Gmelin) f. obliqua Soot-Ryen, Foxe Basin, (ABS 808); 2, 5, 8, 11. M. planiuscula
Grant and Gale, Coronation Gulf, Canadian Archipelago, 18.8 x 13.7 x 4.8 mm (NMC); 3, 6, 9, 12. Mya truncata Linné
uddevalensis Forbes, Devon Is., Canadian Archipelago, 20.8 x 14.7 x 8.3 mm (ABS 62-4300).
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PraTe X1. 1, 4. Cyrtodaria kurriana Dunker, Prince of Wales Str., Banks Is., Canadian Archipelago, 15.5 x 7.5 x 5.0 mm
(ABS 62-1106); 2. Periploma abysserum Verrill and Bush, Evans Str., Hudson Bay, 23.0 x 20.8 mm; 3, 6. Pandora glacialis
Leach, Somerset Is., Canadian Archipelago, 15.7 x 9.5 x 2.6 mm (ABS 62-203); 5. Lyonsia arenosa (Meller), Slidre Fiord,
Ellesmere Is., 1.9 mm (NMC 10-55); 7. Hiatella arctica (Linné), Eureca Sd., Ellesmere Is., 15.7 x 7.0 x 5.6 mm (ABS
62-3002); 8. Thracia devexa G. O. Sars, Ellef Ringnes Is., Canadian Archipelago, 28.0 x 20.8 x 14.0 mm (NMC 25-54); 9,
12. Cuspidaria subtorta (G. O. Sars), Prince Patrick Is., Canadian Archipelago, 9.5 x 5.8 x 5.4 mm (NMC 13-55); 10. C.
arctica (M. Sars), Ellef Ringnes Is., Canadian Archipelago, 17.8 x 11.6 x 9.5 mm (NMC 4526); 11. 7. myopsis (Beck)
Moller, Prince Patrick Is., Canadian Archipelago, 30.0 x 26.7 mm (NMC 10-52).
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Index of Scientific Names

abyssorum, Periploma 3, 47, 48, 53, 55, 59, 61,
93, 105
aculeata, Anomia 6
acuticostata, Astarte 31, 100
adamsi, Thracia 66
alaskensis, Astarte 65
aleutica, Diplodonta 66
Anatina fragilis 48
andersoni, Pecten 28, 66
Anomia aculeata 6
ephippium 6
squamula 53, 62
Aphrodite groenlandica 39
Arca frielei 22
glacialis 21
minuta 14
arctatum, Mesodesma 6
arctica, Astarte 3, 6, 29, 30, 52, 55, 61, 34
Crassina 29, 30
Cuspidaria 49, 52, 55, 39, 61, 65, 94,
105
Hiatella 3, 3, 6, 40, 53, 54, 55, 61, 92,
105
Leda 17
Mya 46
Naera 49
Nucula 2,17
Portlandia 3, 5, 17, 19, 20, 21, 22, 51,
52, 55, 60, 61, 78, 97
Saxicava 46
Yoldia 17
arenarig, Mva 4,5, 6, 44, 45, 53, 62, 91
arenosa, Lyonsia 3, 5, 6, 47, 53, 55, 93, 105
Pandorina 47
Astarte acuticostata 31, 100
aluskensis 65
arctica 3, 6, 29, 30, 52, 55, 61, 84

banksi 13,5, 6, 33, 34
borealis 3, 5, 6, 29, 30, 31, 53, 54, 55,
84, 99

compressa 32

crebricostata 31, 53, 59, 85, 100
crenata 3, 5, 31, 32, 52, 55, 85, 99
elliptica 3, 5, 6, 32, 53, 35, 61, 62, &5
esquimalti 33, 65

Sabula 3, 33, 34, 35, 36

globosa 3,31,33,34

lactea 30

laurentiana 32, 33, 34

montagui 33, 34, 35, 36, 53, 84
polaris 65

pulchella 33, 35

rhomboidalis 31

richardsoni 30
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scotica 3
semisulcata 30
soror 32, 34, 52, 59, 65, 85, 100
striata 3, 4, 6, 33, 34, 35, 53, 54, 55,
56, 60, 61, 86, 100
subgequilatera 31, 32
warhami 3, 5, 33, 34, 35, 36, 52, 54,
55, 60, 86, 100
Axinopsida orbiculata 3,4, 6,37, 53, 55,87, 101
Axinopsis orbiculata 37
Axinulus careyi 66
Axinus gowldii 38

balthica, Macoma 4,5, 6, 40, 41, 42, 53, 54, 55,
60, 61, 65, 89, 102
Tellina 40
banksi, Astarte 3, 5,6, 33, 34
Nicaniag 33, 34
Bathyarca frielei 3, 22, 52, 55, 65
glucialis 3, 6, 21, 22, 52, 54, 55, 60, 79,
98
pectunculoides 3, 22
raridentata 65
beckii, Liocyma 4, 40, 66
belloti, Nucula 3,4, 5, 6,9, 10, 11, 52, 54, 55,
60, 74, 95
binominatus, Pseudamussium 28
Boreacola vadosa 66
borealis, Astarte 3, 5, 6, 29, 30, 31, 33, 54, 55,
84, 99
Cardita 36
Cyclocardia 5, 36, 53, 55, 59, 60, 62,
87, 11
Tridonta 30
Venericardia 6, 36
buccata, Leda 11, 12
Nuculana 3,5, 6, 95, 96

calcarea, Macoma 3, 5, 6, 41, 43, 53, 54, 55,
60, 61, 90, 103, 104
Tellina 4l
californiense, Cardium 65
Cardita borealis 36
Cardium californiense 65
ciliatum 5, 6, 38, 54, 61
corbis 66
elegantulum 353
groenlandicum 39
havest 6
islandicum 38
pinnulatum 6
careyi, Axinulus 66



Chlamys islandica 5, 6, 27, 28, 53, 54, 55, 60,
61, 83, 99
ciliatum, Cardium 5, 6, 38, 34, 61
Clinocardium 3, 38, 39, 52, 55, 88, 102
Clinocardium ciliatum 3, 38, 39, 52, 55, 88, 102
collinsoni, Nuculana 65
compressa, Astarte 32
Venus 33
conradi, Thracia 6, 53
corbis, Cardium 66
corrugata, Modiolaria 25
corrugatus, Musculus 3, 5, 6, 25, 26, 27, 52, 55,
61, 65, 81, 98
Mytitus 25
Crassina arctica 29, 30
elliptica 32
semisulcata 30
crebricostata, Astarte 31, 53, 59, 85, 100
Cyclocardia 66
crenata, Astarte 3,5, 31, 32, 52, 55, 85, 99
Nicania 31
Crenella decussata 6, 24, 53, 55, 59, 61, 80, 99
Jaba 3,5, 6,24, 25, 53, 55, 56, 59, 60,
61, 65, 80, 99
glandula 6, 25, 53
pectinula 24, 25, 53
Cryptodon gouldii 38
obesus 6
Cuspidaria arctica 49, 52, 55, 59, 61, 65, 94, 105
glacialis 49, 52, 55, 59, 61, 65, 94
subtorta 3, 50, 52, 55, 59, 65, 94, 105
Cyamium minutum 37
Cyeclocardia borealis 5, 36, 53, 55, 59, 60, 62, 87,
101
crebricostata 66
novanglige 36
Cyrtodaria kurriagna 3, 4, 6, 45, 46, 52, 55, 92,
105
siliqgua 6, 53

Dacridium vitreum 3, 4, 25, 52, 55, 81, 99
decussata, Crenefla 6, 24, 53, 55, 59, 61, 80, 99
decussatus, Mytilus 24
Delectopecten greenlandicus 28, 52, 55, 60, 83,
99
delphinodonta, Nucula 3, 4, 11, 53, 55, 59, 61,
62, 65, 74, 95
devexa, Thracia 3, 48, 52, 53, 65, 93, 105
Diplodonta aleutica 66
directus, Ensis 6, 53
discors, Modiola 26
Modiolaria 26, 27
Musculus 3, 5, 24, 26, 27, 52, 55, 61,
82, 95, 99
Mytilus 26, 27

dunbari, Thyvasira 3, 4, 37, 38, 52, 55, 59, 60,
64, 65, 88, 101

edulis, Mytilus 3, 4, 5, 6, 22, 23, 24, 25, 53, 54,
35, 60, 61, 62, 66, 79, 98

elegantufum, Cardium 53

elliptica, Astarte 3, 5, 6, 32, 53, 35, 61, 62, 85

Crassina 32

Ensis directus 6, 53

ephippium, Anomia 6

equalis, Thyasira 38, 51

esquimalti, Astarte 33, 65

expansa, Nucule 4, 9, 10, 11

faba, Crenella 3, 5, 6, 24, 25, 53, 55, 56, 59, 60,
61, 65, 80, 99

Modiclaria 24

Mytilus 24
Jabula, Astarte 3, 33, 34, 35, 36
flexuosa, Thyasira 38, 55
Sluctuosa, Gomphina 40

Liocyma 3,4, 6, 39, 40, 53, 54, 57, 61,

62, 87, 102

Vernus 40
fragilis, Anatina 48

Macoma 40

Periploma 47, 48, 53, 35, 93
fraterna, Portlandia 15

Yoldiella 3, 15, 52, 55, 64, 74, 96, 97
Srielei, Arca 22

Bathyarca 3, 22, 52, 55, 65, 79
Jfrigida, Portlandia 16

Yoldia 16

Yoldiella 3, 16, 52, 55, 64, 77, 96
Jfusca, Macoma 40

Tellina 40

Gemma gemma 6
gemma, Gemma 6
gibbosa, Lyonsia 6, 47
glacialis, Arca 21
Bathyarca 3, 6, 21, 22, 52, 54, 55, 60,
79, 98
Cuspidaria 49, 52, 55, 59, 61, 65, 94
Kennerlia 46
Naera 49
Pandora 3,5, 6, 46, 47, 52, 55, 65, 92,
105
Portlandia 17
Yoldia 17
glandula, Crenella 6, 25, 53
Modiola 25
globosa, Astarte 3, 31, 33, 34
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Glycimeris kurriana 46
sifigua 4, 46
Gomphina fluctuosa 40
gouldi, Thyasira 3, 6, 38, 53, 55, 88, 101
gouldii, Axinus 38
Cryptodon 38
Lucing 38
grandis, Placapecten 6
greenlandicus, Delectopecten 3, 28, 52, 55, 60,
83, 99
Pecten 5, 28, 60
groenlandica, Aphrodite 39
groenlandicum, Cardium 39
Propeamussium 28
groenlandicus, Pecten 28
Serripes 3, 5,6, 39, 53, 54, 55, 61, 89,
102

hayesi, Cardium 6

Hiatella arctica 3, 5, 6, 40, 53, 54, 55, 61, 92,
105

hvalina, Lyonsia 5

hvperborea, Yoldia 3, 4, 5, 14, 15, 53, 55, 56,
€0, 61, 76, 96

inconspicua, Macoma 41, 42, 52, 59, 61, 66, 89,
102
Tellina 41
inflata, Macoma 42
Nucula 4,6,9,10, 11
intermedia, Mya 3, 4, 45
Portlandia 16
Yoldiella 16, 20, 52, 55, 59, 61, 64, 77,
96
islandica, Chlamys 5, 6, 27, 28, 53, 54, 55, 60,
61, 83, 99
Ostrea 27
isfandicum, Cardium 38
islandicus, Pecten 27

Jacksoni, Leda 11, 12
Japonica, Mya 45

Kennerlia glacialis 46
kurriana, Cyrtodaria 3, 4, 6, 45, 46, 52, 55, 92,
105
Glycimeris 46

lactea, Astarte 30
laevigata, Modiola 26
Modiolaria 26, 27
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laevigatus, Musculus 4, 5, 6, 26, 27
laevis, Modiolaria 26

fama, Macoma 43

laurentiana, Astarte 32, 33, 34
Leda arctica 17

buccata 11, 12
Jacksoni 11, 12
minuta 14
pernula 11

rostrata 12
Ledella tamara 16, 17
lenticula, Porilandia 16
Yoldiella 3, 16, 52, 55, 60, 64, 77, 96
Lima similis 29
subauriculata 6, 29, 52, 55, 80
Limatula subguriculata 3, 29
limatula, Yoldia 14, 15
Liocyma beckii 4, 40, 66
Sfuctuosa 3,4, 6,39, 40, 53, 54, 57, 61,
62, 87, 102
viridis 4, 40, 66
loveni, Macoma 3, 42, 52, 55, 60, 91, 103
Tellina 42
Lucinag gouldii 38
Lyvonsia arenosa 3, 5, 6, 47, 53, 55, 93, 105
gibbosa 6, 47
hyalina 5

Macoma baithica 4, 5, 6, 40, 41, 42, 53, 54, 55,
60, 61, 65, 89, 102
calcarea 3,5, 6, 41, 43, 53, 54, 55, 60,

61, 90, 103, 104

fragilis 40

Susca 40

inconspicua 41, 42, 52, 59, 61, 66, 89,
102

inflata 42

lama 43

loveni 3, 42, 52, 55, 60, 91, 103

moesta 3, 5, 42, 43, 52, 54, 55, 60, 90,
103

oneilfi 42, 43, 66

planiuscula 43, 52, 59, 61, 66, 89, 104
subuiosa 41
tenera 41
torefli 3, 43, 44, 52, 55, 91, 102
magellanicus, Pecten 62
Placopecten 53
Mesodesma arctatum 6
minuta, Arca 14
Leda 14
Nuculana 3,5, 6, 14, 52, 55, 61, 75, 96
Turtonia 6, 37, 53, 55, 65, 87
Venus 37
minutwm, Cyamium 37



Modiola discors 26
glandula 25
laevigata 26
vitrea 25
Modiolaria corrugata 25
discors 26, 27
faba 24
laevigata 26, 27
laevis 26
nigra 27
substriata 26, 27
Modiolus modiolus 6, 53, 62
modiolus, Modiolus 6, 53, 62
moesta, Macoma 3,5, 42, 43, 52, 54, 55, 60, 90,
103
Tellina 42
Montacuta substriata 3, 36, 51, 52, 55, 87
montagui, Astarte 33, 34, 35, 36, 53, 84
Venus 34
Musculus corrugatus 3, 5, 6, 28, 26, 27, 52, 55,
61, 65, 81, 98
discors 3, 5, 24, 26, 27, 52, 55, 61, 82,
98, 99
laevigatus 4, 5, 6, 26, 27
niger 3,5,127, 52, 55, 82, 98
substrigtus 26
Mya arctica 46
arenaria 4, 5, 6, 44, 45, 53, 62, 91
intermedia 3, 4, 45
Japonica 45
pseudoarenaria 3, 4, 5, 44, 45, 51, 52,
54, 61, 91
fruncata 3, 5, 6, 44, 45, 51, 53, 55, 91,
104
uddevalensis 5, 45, 104
myalis, Nucula 15
Yoldia 5, 15, 53, 55, 57, 62, 76
myopsis, Thracia 3, 4, 6, 48, 49, 53, 55, 61, 94,
105
Mytilus corrugatus 25
decussatus 24
discors 26, 27
edulis 3,4,5,6, 22, 23, 24, 25, 53, 54,
55, 60, 61, 62, 66, 79, 98
faba 24
peltucidus 22, 23, 98

Naera arctica 49
glaciglis 49
subtorta 50
Nicania banksi 33, 34
crenata 31
strigta 33, 35
niger, Musculus 3, 5, 27, 52, 55, 82, 98
nigra, Modiolaria 27

novangliae, Cyclocardia 36
Nucula arctica 2, 17
belloti 3, 4, 5, 6,9, 10, 11, 52, 54, 55,
60, 74, 95
delphinodonta 3, 4, 11, 53, 55, 59, 61,
62, 65, 74, 95
expansa 4,9, 10, 11
inflata 4, 6,9, 10, 11
myalis 15
portlandica 17
quirica 66
sapotilla 14
siliqua 17
sulcifera 20
tenuis 6,9, 10, 11, 55
Nuculana buccata 3, 5, 6, 95, 96
collinsoni 65
minuia 3,5, 6, 14, 52, 55, 61, 75, 96
pernula 3, 5,11, 12, 13, 14, 52, 53, 55,
60, 62, 75, 95
radiata 65

obesa, Yoldiella 3
obesus, Cryptodon 6
oneilli, Macoma 42, 43, 66
orbiculata, Axinopsida 3, 4, 6, 37, 53, 55, 87,
101
Axinopsis 37
Ostrea islandica 27

Pandora glacialis 3, 5, 6, 46, 47, 52, 55, 65, 92,
105
trifineata 6
Pandorina qrenosa 47
papyratia, Periploma 6
Pecten andersoni 28, 66
greenlandicus 5, 28, 60
groenlandicus 28
islandicus 27
magellanicus 62
vitreus 3
pectinula, Crenella 24, 25, 53
pectunculoides, Bathyarca 3, 22
pellucidus, Mytilus 22,23, 98
Periploma abyssorum 3, 47, 48, 53, 55, 59, 61,
93, 105
fragilis 47, 48, 53, 55, 93
papyratia 6
pernula, Leda 11
Nuculana 3, 5, 11, 12, 13, 14, 52, 53,
55, 60, 62, 75, 95
pholadis, Saxicava 46
pinnutatum, Cardium 6
planiuscula, Macoma 43, 52, 59, 61, 66, 89, 104
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Placopecten grandis 6
magellanicus 53
polaris, Astarte 63
polynyma, Spisula 6, 62
Portlandia arctica 3, 5, 17, 19, 20, 21, 22, 51,
52, 55, 60, 61, 78, 97
Jraterna 15
Srigida 16
glacialis 17
intermedia 16
lenticula 16
sifiqgua 3, 19, 78, 97
sulcifera 3, 20, 21, 22, 52, 55, 59, 60,
76, 97
portlandica, Nucula 17
Propeamussium groenlandicum 28
proxima, Tellina 41
Pseudamusium ringnesia 3, 51
Pseudamussium binominatus 28
pseudoarenaria, Mya 3,4, 5, 44, 45, 51, 52, 54,
61, 91
pulchella, Astarte 33, 35

quirica, Nucula 66

radiata, Nuculana 65
raridentata, Bathyarca 65
rhombaoidalis, Astarte 31
richardsoni, Astarte 30
ringnesia, Pseudamusium 3, 51
rostrata, Leda 12

rugosa, Saxicava 46

sapotifia, Nucula 14
Yoidia 4,5, 6, 15, 33
Saxicava arctica 46
pholadis 46
rugesa 46
scissurata, Yoldia 65
scotica, Astarte 3
semisulcata, Astarte 30
Crassina 30
septentrionalis, Thracia 3, 49, 33, 55, 61, 65, 94
Serripes groenfandicus 3, 5, 6, 39, 53, 54, 55, 61,
89, 102
siliqua, Cyrtodaria 6, 53
Glycymeris 4, 46
Nucula 17
Portlandia 3, 19, 78, 97
simitis, Lima 29
solidissima, Spisula 6
soror, Astarte 32, 34, 52, 59, 65, 85, 100
Spisula polynyma 6, 62
solidissima 6
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squamula, Anomia 353, 62
strigta, Astarte 3, 4, 6, 33, 34, 35, 53, 54, 55, 56,
60, 61, 86, 100
Nicania 33, 35
subagequilatera, Astarte 31, 32
subauriculara, Lima 6, 29, 52, 55, 80
Limatula 3, 29
substrigta, Modiolaria 26, 27
Montacuta 3, 36, 51, 52, 55, 87
Venus 36
substriqrus, Muscufus 26
subtorta, Cuspidaria 3, 50, 52, 55, 59, 65, %4,
105
Naera 50
subulosa, Macoma 41
sulcifera, Nucula 20
Portlandia 3,20, 21, 22, 52,55, 59, 60,
76, 97

tamara, Ledella 16, 17
Yoldielia 3, 16, 52, 55, 77
Tellina balthica 40
calcarea 41
Sfusca 40
inconspicua 41
loveni 42
moesta 42
proxima 41
forelfi 43
tenera, Macomyg 41
tenuis, Nucula 6,9, 10, 11, 55
Thraciq adamsi 66
conradi 6, 53
devexa 3, 48, 52, 55, 65, 93, 105
myopsis 3, 4, 6, 48, 49, 53, 55, 61, 94,

105
septentrionalis 3, 49, 53, 55, 61, 65, 94
Thyasira dunbari 3, 4, 37, 38, 52, 55, 59, 60, 64,
65, 88, 101
equalis 38, 51

flexuosa 38, 55, 88
gouldi 3, 6, 38, 53, 55, 101
torelli, Macoma 3, 43, 44, 52, 55, 91, 102
Teltina 43
Tridonta borealis 30
trifineata, Pandora 6
truncata, Mya 3, 5, 6, 44, 45, 51, 53, 55, 91, 104
Turtonia minuta 6, 37, 53, 55, 65, §7

uddevalensis, Mya 35, 45, 104

vadosa, Boreacola 66
Venericardia borealis 6, 36



Venus compressa 33
fluctuosa 40
minuta 37
montagui 34
substriata 36
viridis, Liocyma 4, 40, 66
vitrea, Modiola 25
vitreum, Dacridium 3, 4, 25, 52, 535, 81, 99
vitreus, Pecten 3

warhami, Astarte 3, 5, 33, 34, 35, 36, 52, 54, 55,
60, 86, 100

Yoldia arctica 17
Srigida 16

glacialis 17

hyperborea 3, 4, 5, 14, 15, 53, 55, 56,
60, 61, 76, 96

fimatula 14, 15

myalis 5, 15, 53, 55, 57, 62, 76

saporifla , 5,6, 15, 53

scissurata 65

Yoldiella fraterna 3, 15, 52, 53, 64, 74, 96, 97

Jrigida 3, 16, 52, 55, 64, 77, 96

intermedia 16, 20, 52, 55, 59, 61, 64,
77, 96

obesa 3

lenticula 3, 16, 52, 55, 60, 64, 77, 96

ftamara 3, 16, 52, 35, 77
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