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MOLLUSCA OF THE STRAIT OF CANSO AREA 

ABSTRACT 

Molluscs co ll ec ted from the Strait of Canso in 1973 as part of the study undertaken 
by the Environmental Marine Geo logy Section of the Atlantic Geosc ience Centre are useful 
indica tors of env ironmental change in the area. Differences in the s urface faunas compar ed 
wit"h the uniform fa una! representation below a 10 to 25 cm barren zone observed in cores 
taken nor th and south of the causeway show the marked effect the causeway, completed· in 
1954, has had on the marine enviro nment. In the Strait south of Point Tupper, a thin 
( 5 to 10 cm. ) barren zo ne overlies mollusc-bearing sediments and delimits the extent of 
the area affected by indus tries located along the eas tern s hore of the Strait. Exotic species 
mix ed with endemic s pec ies in several of the cores may indica te the presence of interg lacial 
or reworked intergl ac ial deposits in the area. 

RES UME 

Les mollusques recuei lli s dans le detroit de Canso en 1973, dans le cadre d'une 
etude entreprise par la Section de geologie de l 'environnement marin du Centre geo­
scientifique de l 'Atlantique, cons ti tuent des indicateurs utiles des transformations de 
l 'enviro nnement dans ce tte region. Les di ffere nces entre les faunes de surface et la 
representation uniforme de la faune, sous une couche steril e de 10 a 25 cm observee 
dans des carottes pre levees au nord et au sud de la lev ee, demontrent ! 'important effet 
de la levee, construite en 1954, sur l' enviro nnement marin . Dans le detroit, au sud 
de Point Tupp er, une mince couche sterile de 5 a 10 cm recouvre des sediments a 
mo llus ques et delimite la region affec tee par les industries s ituees le long de la cote 
est du detroit. Des es peces exo tiques, melees a des epeces endemiques dans certaines 
caro ttes, indiquent peut-etre dans ce tte region la presence de depots interglaciaires ou 
de depots interglaciaires remanies. 

INT RODUCTION 

In 1973 a p roject was carried out in the Strait of 
Canso by the Environmental Marin e Geology Section of 
the Atlantic Geoscience Centre to evaluate the impact 
that the Canso Cau seway (completed in 1954) and more 
recent indus triali zation south of the causeway has had 
on the marine environment. The area of s tudy is shown 
in Figure 1. 

Dredging p rodu ced much greater numbers of specimen s 
but yielded fewer s pecies. The problem here would be 
that many of the minute shell s cou ld have been washed 
away . To save time, many of the dredge hauls were 
hosed heavily with the r esult that small s p ecimen s 
could have been forced out of the mouth of the dredge 
with the enclosing sediment. Prop er washing with a 

The chartered vessel VILMA L served as a platform 
from which grab and dredge samples, and cores were 
~aken. Eckman and Shipek grab samplers, and an 
Arctic dredge, developed by the Nation al Mu seum of 
Canada, were used. Core samples were obtain ed u sing 
Lehigh and Phleger gravity corers. A few samples 
were obtained by SCUBA divers. 

Pelecypods and gastropods were found to be major 
constituents of the marine benthos in the area. Of the 
81 species identified, 68 were living when collected . 
Some or a ll of the remaining 13 s pecies might be found 
alive by more extensive collecting. An additional 14 
s pecies were found only in the core samples. A com­
ple te lis t of s pecies related to sub-areas and to methods 
of collection is presented in Table 1. The greatest 
variety of species was obtained from the grab samples. 

fine spray would h ave required about an hour for each 
haul (Clarke, 1972, p . 1503). Adult s p ecimen s of 
about 20 per cent of the sp ecies identified measured 
less than 5 mm in length; 40 per cent were less than 
10 mm long. Diver-collected samples produced only a 
few large s p ecies . The divers did not take bulk 
samples but picked up only larg er, easily visible s p eci ­
men s. Grab sampling proved to be the most sati sfactory 
method, giving the best representation of endemic s pecies. 

DISTRIBUTION OF SPECIES IN SURFACE SEDIMENTS 

Stations throughout the area of study (Figs. 2, 3, 
and 4) were compared on the basis of the total number 
of molluscan sp ecies per st ation (Fig. 5) and living 
s p ecies only at each station (Fig. 6). Throughout the 
Strait south of the causeway n o s tation yielded more 

1 



22· w 18' 61° 16' 14 · 12' 10' 08' 

65" 60" 

8 .G. · BEST WALL GYPSUM , LOADING TERMINAL 

3s· N.S. P · NOVA SCOTIA PULP 

C.G.£. · CANADIAN GENERAL ELECTRIC 
HEAVY WATER PLANT 

GUL F OIL - REFI NERY AND OCEAN TERMINAL 

45• 

INDEX MAP OF AREAS 

35· 

w 
14· 

32' 

C.G.E. 

42' 

40' 

INHABITANTS 
BAY 

AREA ill 

EDDY 
POINT 

36' 

60" 

32 ' 

STRAIT OF CANSO 
AND SOUTHERN APPROACHES 

KILOMETRES 

28' 

24· 22· 20· is· s1• 1s· 

AREA N 

12' 10' 

CHEDABUCTO 
BAY 

08' 

30· 

Figure 1. Location of s tudy areas. 

than 10 s pecies tota l or 5 specie s living. Figure 6 
b est illustrates the extensive zone devoid of living 
molluscs. This zone extends from the causeway to 
several kilometres seaward of the area of indus triali ­
zation. Beyond Bear Head, at the southern end of the 
Strait, areas of greater faunal diversity appear with 
as many as 15 species total and the same number living. 
However, the areas with up to 15 living species per 
station are much more restricted in extent than those 
with 15 species total (living plus dead) which is shown 
by a comparison of a r eas III and IV in Figures 5 and 6. 
North of the causeway the situation is similar to that in 
the Strait, i. e. low numbers, but without an extensive 
b arren zone . A notable exception is the area immediately 
adjacent to the locks where higher number s of species 
are found. 

North of the causeway (area I) , the vast majority 
of the species identified were found alive. Only four 
species, Yoldiella fraterna, Anomia s implex, Cy l ichna 
alba and Turritellop si s acicula, were represented by 
empty shells. Sampling in this area was quite con ­
centrated, so if these species were still living in the 
area it is logical to expect tha t they would have been 
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found alive in at least one sample. Therefore , these 
species apparently died out in area I in the recent past. 
The s ituation south of the causeway (ar ea IIA) is in 
marked contrast to that for area I. Of the 31 sp ecies 
identified, only 15 sp ecies were living. In area I, 32 
s pecies ar e living. Tab le 2 emphasizes the contrast 
in fauna b etween these two ar eas. 

Farther south from the causeway, area IIB is char­
acterized by 49 species, 12 of which are apparently no 
longer endemic. The marked diffe r ences in fauna 
between areas IIA and IIB are shown by Table 3, and 
they would suggest a considerable dissimilarity in con ­
ditions between the two areas. Species marked by an 
asterisk wer e found in that p ar t of area IIB most 
affected by industrialization but mos t occurrences were 
of dead specimens. However, a few living sp ecimens 
of As tarte undata, Ceras toderma pinnulatum, Hydrobia 
minuta, Macoma balthica, Modiolus modiolus, Mytilus 
edu lis, Oenopota turricu la and Pyramidella fusca were 
obtained from the industrialized area. In areas III and 
IV beyond the limits of the Strait, living species out­
number those found only as dead shell s (see Table 1). 
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Figure 2. Paleontological grab samples in the Strait of Can so, May 1973. 

MOLLUSCAN BIOTOPES 

Clus ter analys is was employed to determine 
molluscan biotopes. Presence-or-ab sence s p ecies data 
were analyzed u sing the J accards coeffi cient of associa­
tion (Bonham- Carter, 1967). The dendogram, pro­
duced by the unweighted p air-group method, s howed 
6 major groupings a t the 0. 1 level of similarity . Only 
s p ecies from the grab samples were u sed, but because 
of limitations of the program, the ana lysis was confined 
to 76 s pecies from 83 s tation s. Assemblages from the 
remainder of the s tations were assign ed to a biotope by 
comparing them with the computer- derived groupings. 
The species' groupings on which the biotopes ar e 
based are presented in Table 4 and their geographic 
expression is shown in Figure 7. 

Biotope A i s characterized by 24 s pecies of which 
4 are restricted to the biotope. Dominant species ar e 
defined here as those present at 50 pe r cent or more of 
the s tations within the biotopes. The dominant species 
for Biotope A are Cerastoderma pinnulatum and Myti lus 
eduli s. This biotop e has its greates t areal extent in 
area IIA, with minor occurrences in areas I and IIB . 

Only 6 sp ecies a r e delimited for Biotope B with three 
of them being domin ant. Oenop ota incisula occurs at 
50 per cent of the s tations and Macoma ba lthica and 
Cylic hna alba each at 66 per cent. Biotope Bis confined 
to the chann el at depths below 38, and extends from 
the southern par t of area IIB into area III . 

The most widespread biotop e is C, and i t includes 
63 s pecies, 28 of which ar e apparently confined to the 
biotop e. Modio lu s modiolus is the dominant s p ecies 
here, and it i s a lso dominant in Biotop e D in conjunction 
with A nom ia simplex . This latter biotop e is confined 
primarily to the western side of the Strait in a r eas IIA 
and IIB. There is one small ar ea north of, and adjacent 
to, the cau seway. Twelve sp ecies com p rise Biotope D 
with Thai s lame llosa apparently confined to the biotope. 
Biotop e E has 11 s pecies, with one, M usculu s corrugatus , 
found in no other b iotop e. The domin ant sp ecies h e re 
i s T ellina agili s. In area I thi s biotop e shows con s ide r ­
able areal extent, p a rticularly aw ay from the cau seway, 
but south of the cuaseway it is represented only in 
Bear Cove in area III. Closer to the cau seway on the 
north , Biotop e Fis the major biotope and it i s represented 
also in Inhabitants Bay (area Ill ). Twenty- five s p ecies 
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TABLE 1. Distribution of molluscan species by area and comparison of grab, dredge, diver-collected and core samples. 

Species Area 
Grab Sa mples Dredge Samples Diver Samples Core Samples 

I l!A IIB Ill IV I l!A l! B Ill IV I !IA IIB Ill IV l!A l!B Ill IV 

1. Cingula aculeus (Gould) * x x 
2. Crepidula fornicata (Linne) * * 
3. Lunatia pallida (Brode rip & s, ·'. • rby) x 
4. Lunatia triseriata (Say) 
5. Mitrella lunata (Say) * 
6. Odostomia trifida Totten * 
7. Ovatella myosotis Draparnaud x 
8. Yoldia limatula (Say) 
9. Ensis directus (Conrad) *x 

10 . Yoldi ella fraterna (Verrill & Bush) x 
11. Mya arenaria Linne *x *x * 
12. Mysella planulata (Stimpson) *x x *x x 
13. Macoma balthica (Linne) *x *x *x *x x x x 
14. Bittium alternatum Say * x *x *x x 
15. Mytilus eduli s Linne * x *x *x x x x 
16. Yoldia sapotilla Gould *x * *x 
17 . Clinocardium cilia tu m (Fabricius) *x x x *x x x x 
18. Anomia s implex d'Orbigny x x x x x x x x x 
19. Cerastoderma pinnulatum (Conrad) *x *x *x *x *x *x *x x x x x 
20. Modiolus modiolus (Linne) *x *x *x *x *x *x *x x x x x 
21. Hiatella arctica (Linne) *x *x *x *x *x x x x x x 
22. Astarte undata Gould * *x *x *x x x x x x x x 
23. Acmaea tes tudinalis (~~uller) * * *x *x 
24. Nassarius trivittatus (Say) *x x * *x * * x x 
25. Moelleria cos tulata (Moller) * * *x x x x 
26. Tellina agilis Stimpson *x *x x x x 
27. Yoldiella inconspicua Verrill & Bush *x *x x 
28. Cylic hna alba Brown x *x *x x 
29. Littorina littorea Linne *x * x 
30. Turbonilla interrupta Totten *x * * *x x x x 
31. Cerastoderma echinatum (Linne) *x *x x x 
32. Gemma gemma (Totten) *x 
33. Retusa ca nalic ulata (Say) * *x x 
34. Pitar morrhuana (Linsley) * x *x x 
35. Turritellopsis acicula (Stimpson) x * x 
36. Velutina undata Brown * 
37. Trichotropis borealis Broderip & Sowerby 
38. Caius sp . x 
39. Mercenaria mercenaria (Linne) x 
40. Thais lapillus (Linne) x 
41. Oenopota pyramidalis (Str!hm) x 
42 . Oenopota incisula (Verrill) *x * * 
43. Mya truncata Linne *x x *x x 
44. Crene lla decussata Montagu x *x x x x x x 
45 . Crenella glandu la Totten x x *x 
46. Cyclocar dia borealis (Conrad) x x x x 
47. Oenopota turricula (Montagu) *x *x x x 
48. Thyasira equa li s (Verrill & Bush) x *x 
49. Anomia aculeata Muller x x x x x x 
50. Turtonia minuta (Fabricius) x x 
51. Tachyrhynchus eros us (Couthouy) x *x 
52. Littorina saxatilis (Olivi) x x 
53 . Admete co uthouyi Jay 
54. Musculus corrugatus (Stimpson) * 
55. Pyramidella fusca C. B. Adams x 
56. Oenopota bicarinata (Couthouy) x 
57. Puncturella noachina (Linne) x 

58. Lepeta caeca (Muller) 
59. Thracia septentrionalis Jeffreys 
60. A nomia aculeata ephippium Linne x x x 
61. Astarte striata (Leach) x x 
62 . Chlamys islandicus (Muller) x x x 
63. Arctica islandica (Linne) *x 
64. Nucula de lp hinodonta Mighels & Adams *x *x 
65. Thyasira ferrugi nosa (Forbes) *x *x 
66. Cyclopecte n vitreus (Gmelin) *x x x 
67. Ci ngula castanea (Moller) x 
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Table 1 (cont. ) 

Species Area 
Grab Samples Dredge Samples Diver Samples Core Samples 

I !IA IIB III IV I !IA IIB III IV I !IA IIB III IV !IA IIB III IV 

68. Hydrobia minuta (Totten) * x 

69 . Na tica c lausa Broderip & Sowerby x *x 

70. Lacuna vi nc ta (Montagu) x 

71. Placopecten magellanicus (Gmelin) x x x x 

72. Nucula tenuis (Montagu ) *x x x x 

73. Thyasira gouldi (Philippi ) *x 

74 . Cr assostrea virgin ica (Gmelin) x x 

75. Yoldia myalis Couthouy x 

76. Alva nia janmayeni (Frie le) * 

11: Nuculana minuta (Fabricius) *x 

78 . Buccinum cil iatum (Fabricius) 
79. Neptunea despecta tornata (Gould) x 

80. Urosalp inx cinerea (Say) *x 

81. Lunatia heros (Say) 
82. ?Cerithiopsis s p. x 

83. Odostomia seminuda C. B. Adams x 

84. Cumingia te l linoides (Conrad) x x 

85 . Macoma calcarea (Gmelin ) x 

86. Ke llia suborbicularis (Monta gu ) x 

87 . Spisula polynyma (Stimpson) x 

88. Spiratella lesueri d' Orbigny? x 

89 . Diplodonta punctata (Say) x 

90. Thracia conradi Couthouy x 

91. ?Emarginula sp. x 

92. Ch ione ca nce llata (Linne) x 

93. Rimula frenu la ta Dall x 

94. Ske nea planorbis (Fabricius) x x 

95. Acteocina sp. x 

No . of s pecies (living only) 18 7 18 11 8 4 

No. of s pecies (dead only) 4 16 12 7 4 6 

No. of s pecies (living and dead) 14 8 19 25 4 

Total no. of species 36 31 49 43 15 12 12 28 28 29 10 

Per cent dead sp ecies 11 52 24 16 33 

Per cent living only 50 23 37 26 53 33 25 71 

* - Living 

x - Dead 
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North of Causeway (Area I) 

Living 

Cerastoderma echinatum 
Cingula aculeus 
Cr epidula forni cata 
Ensis direc tus 
Gemma g emma 
Littorina littorea 
L unatia pallida 
Lunatia triseriata 
Mitrella lunata 
Odostomia trifida 
Ovatella myosotis 
Pitar morrhuana 
Retusa canaliculata 
Te llina agilis 
T urbonilla interrupta 
Ve lutina undata 
Yo ldia limatula 
Yo ldi ella inconspicua 
Acmaea tes tudinalis 
As tarte undata 
Cerastoderma pinnulatum 
Hiatella arctica 
Macoma balthica 
Modiolus modiolus 
Moe lleria costulata 
Mya arenaria 
Yo ldia sapotilla 
B ittium alternatum 
Clinocardium ciliatum 
Myse lla planulata 
My tilus edulis 
Nassarius trivittatus 

Living s pecies XlOO 
Total species 

6 

TABLE 2 

Dead Only 

Anomia simplex 
Cylichna alba 
Turritellop s i s ac icula 
Yold i ella fraterna 

89 % 

South of Causeway (Area IIA) 

Living 

Mya truncata 
Oenopota inc i sula 
Oenopota pyramidalis 
Oenopota turricula 
Tri chotropis borealis 
Turtonia minuta 

Acmaea testudinali s 
A starte undata 
Ceras toderma pinnulatum 
Hiatella arctica 
Maco ma balthica 
Modiolus modiolus 
Moe lleria costulata 
Mya arenaria 
Yoldia sapotilla 

Dead Only 

Bittium alternatum 
Clinocardium c iliatum 
Mysella planula ta 
Mytilus edulis 
Nassarius trivittatus 
Anom ia simplex 

Anom ia aculeata 
Colus sp. 
Crenella decussata 
Cren ella glandula 
Cyclocardia borea lis 
Littorina sa:x:atili s 
Mer cenaria mercenaria 
Tachyrhynchus erosus 
Thai s lapillus 
Thyasira equali s 

48% 
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Figure 3. Pa leontological grab samples in the Strait of Can so, June and July , 1973. 

a re cha r acte r i s tic, s ev e n of which a r e r estric ted to the 
biotope . The dominant s p ecies ar e Yoldia sapotilla and 
Yoldiella inconspicua. 

A comparison of the mos t common sp eci es in each 
biotope i s presented in Table 5. The dominant s p ecies, 
i. e . those present at 50 per cent or more of the s tations 
in each biotope , a r e lis ted above the centre line in 
order of abundan ce . Those s p ecies b elow the line 
occurred at 25 to 49 p e r cent of the s tation s. 

A ma jor feature of the Strait i s the b arren zon e 
s hown by the s h aded a r eas in Figure 7. In ar ea IIA 
the zon e apparently follows the ch annel, but i s much 
more widespread in ar ea IIB wher e the main in flu en ce 
is probably r ela ted to indus triali zation along the eastern 
shore of the Strait . Another b arren zone extends from 
the outer p art of ar ea III into a r ea IV. This latte r zone 
is b as ed on sample s from only one s ta tion b e tween 
Eddy Point an d Rabbit Island, and a line of sev en s tation s 
b etween Cap e Argos and J anvrin Is land ; the r efor e, it 
may not b e n early so exten s ive as conj ectured. Empty 
s hells found in p arts of the bar ren zon e wer e s p ecies 
corresponding to those of adj acent biotopes. In Figure 7 
these a r eas a r e indicated by ze r o followed by the lette r 

of the approp r iate biotop e in p ar enthese s, e. g . 0 (A), 
super imposed on the s h aded area. 

CORE ANALYS IS 

Examin a tion of the core samples in the light of the 
biotop es es tabli s h ed for the g r ab sample collection s 
indicates the p resen ce at depth of assemblag es r efer able 
to biotopes A, B, C, D an d E . Figure 8 s hows the 
location s of the core s tation s, and Figure 9 p resents a 
recon s truc tion of subs u rface condition s b ased on 22 of 
the cor es . 

Biotop e D is present ben eath George Bay an d the 
northern p art of the Strait wher e it form s a p er s is tent 
zone at a d epth in the core b etw een 18 and 30 cm. It 
appar ently dies out about 4 km north of the cau seway . 
The thickness of this zone v aries b etw een 5 and 10 cm. 
It i s ov erlain and underlain b y sediments characteri zed 
by species of Biotope C. Closer to the cau sew ay the 
upper 10 to 25 cm of the cor es ar e generally b arren of 
molluscs. However , in cor es 1160 an d 1161 c lose to 
the cau seway a wedge of Biotop e C, 8 to 10 cm thick , 
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TABLE 3 

AREA IIA 

Living1 

Tric hotrop is borealis 
Turto nia minuta 
Acamaea testudinalis 
As tarte undata 
Cerastoderma pinnulatum 
ll iatella arctica 
Macoma balthi ca 
Modio lus modiolus 
Mo ell eria costula ta 
Mya arenaria 
Oenopota inc i sula 
Oenopo ta turricula 
Yo ldia sapotilla 
Mya tr uncata 
Oenopota pyramidalis 

Dead Only 

Bittium alternatum 
Crenella decussata 
Mysella planulata 
Mytilus edulis 
Nassarius trivitta tus 
Thyasira equali s 
Anomia ac ulea ta 
Anomia simplex 
C linocardium c iliatum 
Crenella glandula 
Cyc locardia borealis 
Colus sp. 
Littorina sa:x:a tili s 
Mercenaria mer cenaria 
Thai s lapillus 
Tachyrhync hus erosus 

1 f . Also ound dead a t many s ta t10ns . 
8 

AREA IIB 

Living1 

Admete couthouyi 
Arctica i s landica 
Cerastoderma ec hinatum 
Cingula cas tanea 

*Cyclocardium vitreus 
Cylichna alba 

*Hydrobia minuta 
*Lacuna vincta 
L epeta caeca 
Littorina littorea 
Musculus corrugatus 

* N ucula de lphinodonta 
Oenopota bicar inata 

*Puncturel la noachina 
*Pyramidella fusca 

T ellina agilis 
Thrac i a se ptentrionalis 
Thyasira ferruginosa 
Turbonilla interrupta 
Yol die lla inconspicua 

*Acmaea tes tudinali s 
*Astarte undata 
*Ceras toderma pinnulatum 
*Hiatella arc tica 
*Macoma balthica 
*Modiolus mod iolus 
*Moelleria cos tulata 
Mya arenaria 

*O enopota inc i sula 
* Oenopota turricula 

Yoldia sapotilla 

Bittium al ternatum 
Crenella decu ssa ta 

*Myse lla planulata 
*Mytilus edulis 
*Nassarius triv ittatus 
Thyas ira equali s 

* 

Dead Only 

*Mya trunca ta 
Oenopota pyram idalis 

Anomia aculea ta 
*Anomia simplex 
Clinocardium cil iatum 
Crenella glandula 

*Cyc locard ia borealis 

Anomia aculeata 
ephippium 

*A s tarte s triata 
Chlamys i s landicu s 
Na tica c lausa 
Placopec ten magellanicus 

Present in the indu striali zed area. 
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Figure 4. Pa leontological grab samples in the Strait of Canso, August 1973. 

occurs in the upper part of the barren zone. The 
barren zone is indicated by 0 in Figure 9. Most cores 
north of the cau seway penetrated Biotope C b e low the 
barren zon e. 

Immediate ly south of the causeway the barren zone 
at the tops of the cores is between 15 and 20 cm thick. 
However, in core 2016B, Biotope A lies between the 
barren zone and the underlying Biotope C, and in 
core 2015 the succession below the barren zone is 
Biotope D, over Biotope A, over Biotope C. This marks 
the only occurrence of Biotope D south of the causeway . 
Two cores, 1146 and 3100, taken in the vicinity of 
Port Hawkesbury , are barren to a depth of about 
35 cm. Core 1146 ends in Biotope C, but in core 3100, 
Biotope E underlies Biotope C at a depth of about 
60 cm. Elsewhere throughout the Strait and into 
Chedabucto Bay the top of the core reflects the sea-
floor situation, and the whole area apparently is under­
lain by Biotope C with barren zones interspersed . 

Fifty-six molluscan species have been identified 
from the cores, and of these, 14 species are unique 
to the cores (see Table 1). Six of these 14 unique species 
a r e of particular interest because they suggest more 

southern affinities. Geographic ranges of all species 
identified from the Canso area are given in Table 6. 
The species are illustrated in Plates I to VII. 

Ke ll ia suborbicularis, from a depth of 20 cm in 
core 1146 (area IIA) , is a pelecypod which h as not 
been found living north of New England. It was the 
sole sp ecies present in the sample , and was represented 
by one single valve. Core 1146 was taken jus t off 
Port Hawkesbury. Because of the fres h appearan ce 
of the s he ll , i ts occu rren ce in the midst of a barren 
zone and the location of the core site in the h arbour 
ar ea, the shell's presence may well be adventitious . 
Core 3100, taken in close proximity to core 1146, con­
tained ? D ip lodonta punctata at a depth of 70 cm. This 
s p ecies has a p resent northern limit in the vicinity of 
North Carolina , an d it occurred in association with 
Tellina agili s, the index species for Biotope E. Only 
single valves of the two pelecypod s p ecies were found 
and preservation of D. punc tata was s uch as to p re­
clude positive identification. 

Core 3118, taken near the southern end of Canso 
Strait, has yielded three apparently exotic species. 
A single worn gas tropod , tentatively identified as 
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TABLE 4 

Species on which biotopes are based 

SPECIES BIOTOPES 

A B c D E F 

Cerastoderma pinnulatum (Conrad) 50 42 13 29 40 
Mytilus eduli s Linne 50 33 5 50 
Oenopota turricula (Montagu) 44 5 
Mya truncata Linne 39 7 
Clinocardium c iliatum (Fabricius) 22 8 
Maco ma balthica (Linne) 22 66 15 13 5 
Modiolus modiolus (Linne) 22 33 63 63 43 25 
Anomia simp lex d'Orbigny 16 10 63 5 
Crenella glandula Totten 11 6 10 
Hiatella arc tica (Linne) 11 23 
Thais lapillus (Linne) 11 13 
Anomia aculeata Muller 5 6 
Colus s p. 5 
Littorina saxatili s (Olivi) 5 2 
Mercenar ia mercenaria (Linne) 5 
Moeller ia costu lata (Moller) 5 7 
Mysella planulata (Stimpson) 5 16 1 25 10 
Nassarius triv ittatus (Say) 5 16 5 
N ucula delphinodonta Mighels & Adams 5 9 25 
Retusa canaliculata (Say) 5 3 10 
Tachyrhynchus erosus (Couthouy) 5 
Trichotropis borealis Broderip & Sowerby 5 
Turtonia minuta (Fabricius) 5 1 
Yoldia sapotilla Gould 5 6 60 
Cyclichna alba Brown 66 3 25 
Oenopota incisula (Verrill) 50 9 
Astarte undata Gould 27 25 5 
Thyasira equalis (Verrill & Bush) 10 13 5 
Crenella decussata (Montagu) 9 10 
Acmaea testudinalis (Muller) 8 13 
Thyasira ferruginosa (Forbes) 7 15 
Bittium alternatum Say 6 
Littorina littorea Linne 6 29 
Arctica islandica (Linne) 5 10 
Cyclocardia borealis (Conrad) 5 
Cyclopecten vitreus (Gmelin) 5 
Puncturella noac hina (Linne) 5 
Yoldiella inconspicua Verrill & Bush 5 13 43 55 
Gemma gemma (Totten) 3 
Mya arenaria Linne 3 
Alvania janmayeni (Friele) 3 13 14 
Anomia aculeata ephippium Linne 2 
'\starte striata (Leach) 2 
'-' et'as toderma echinatum (Linne) 2 
Cingula aculeus (Gould) 2 10 
Hydrobia minuta (Totten) 2 
Lacuna vincta (Mont agu) 2 14 
Oenopota pyramidalis (Str<,)m) 2 14 
Placopecten magellanir.us (Gmelin) 2 
Tellina agilis Stimpson 2 
Turbonilla interrupta Totten 2 14 
Velutina undata Brown 2 
Admete couthouyi J ay 1 
Chlamys islandic us (Muller) 1 
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A 

Cerastoderma 
pinnulatum 

Myti lus edul i s 

Oenopota 
turricula 

Mya truncata 

Table 4 (cont'd) 

SPECIES 

Cingula castanea (Moller) 
Crassostrea virgi nica (Gmelin) 
Ensis directus (Conrad) 
Lunatia triseriata (Say) 
L epeta caeca (Muller) 
Na tica clau sa Broderip & Sowerby 
Nucu la tenuis (Montagu) 
Ovatella myosotis Draparnaud 
Oenopota bicarinata (Couthouy) 
Pitar morrhuana (Linsley) 
Pyramide lla fusca C. B. Adams 
Thracia septentrionalis J effreys 
Thyasira gouldi (Philippi) 
Turritellopsis s p . 
Musculus corrugatus (Stimpson) 
Crepidula fornicata (Linne) 
Lunatia pallida (Broderip & Sowerby) 
Mitre lla lunata (Say) 
Odostomia trifida Totten 
Yoldia limatula (Say) 
Yoldia myalis Couthouy 
Yoldiella frater na (Verrill & Bush) 

A B 

BIOTOPES 

c D E F 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

14 
5 
5 
5 
5 
5 
5 
5 

Numbers indicate the percentage of stations within the biotope at which each species occurs . 

B 

Cyc lichna alba 

Macoma balthica 

Oe nopota incisula 

Mod i o lus 
modiolus 

Myti lus edulis 

TABLE 5 

Most com mon s pecies in each biotope 

c 

Mod iolus 
modiolus 

Cerastoderma 
pinnulatum 

Astarte undata 

D 

Anomia 
s impl ex 

Mod iolus 
modiolus 

My tilus eduli s 

A star te undata 

Mysella 
planulata 

E 

T ellina agi li s 

Modiolus 
mod i olus 

Yoldi ella 
inco nsp i cua 

Acmaea 
te s tudinalis 

Littorina 
littorea 

F 

Yoldia 
sapotil la 

Yoldiella 
inco n sp icua 

Cerastoderma 
pinnulatum 

Cyclichna alba 

Modiolus 
modiolus 

N ucula 
delphinodonta 

H 
0 

o\O 
0 Q) 
L{) ..c:: 
.......... 
al "-< IJJ 

"';::: 0 c 
c;; Q) .s 
CJ) 8 ~ 
~ E U) 

0.. 
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Figure 5. Distribution of the tota l molluscan s p ecies (living plus dead) based on the number of s p ecies per s tation . 

Emarginula s p . , was found at a depth of 20 cm in con­
junction with 7 species common to the Strait of Canso 
a r ea at present. Emarginula i s a southern genus , not 
occurring north of North Carolina, and 4 of the 7 species 
with which it was found have southern limits of r ange 
nor th of that s ta te. A fr agment of a pelecypod thought 
to be Chione conce llata and an unb rok en gastropod 
tentative ly identified as Rimula frenu lata occu rred at 
a depth of 30 cm in the core. The northern limit of 
r ange of these species i s also North Carolina, and 
they were associated in the core with 8 s pecies, of 
which 3 do not r ange as far south as North Carolina. 
Two of these more northern s p ecies occurred as complete 
s p ecime ns, whereas all othe r s p ecimen s showed 
eviden ce of reworking. 

Five s pecimen s of the p teropod, Spirate lla l esueuri, 
were found at a depth of 56 cm in core 2106B in close 
proximity to the causeway. Pteropods are s mall pelagic 
gastropods that are very ab undant in the open seas . 
They may b e washed ashore occasionally but are found 
more commonly in bottom samples from the open ocean. 
S. les ueuri has a geographic range from Cape Cod, 
Massachusetts to Brazil ( 42°N la t. to 40°S lat . ) and its 
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presence at such a depth in the core with sp ecies char­
acteristic of Biotope C is an omalous. 

Shell fragments from till ridges on Janvrin Is land 
have been dated at 34 OOO+ years B. P. (Grant, 1972 , 
p. 46) . No identifica tions were giv en and Grant s tated 
that the enclosing till had b een reworked by at least 
two younger ice movements and that the shells, there­
fore, might n ot d ate from the initial formation of the 
ridges. Without identifications any con clusion as to 
whether or not the fragments were incorporated from 
an earlie r deposit (interglacial?) that could h ave been 
a source for these warmer water sp ecies is impossible. 
In southwestern Nova Scotia, shells dated at app roxi­
mately 38 OOO years B . P . are indicative of water tem­
p eratures similar to or s lightly warmer (cf. Cape Cod 
area) than those prevailing in that area at p resent 
(Clarke, et al. , 1972). However, the 6 exotic s pecies 
from the Canso cores are not common to the southweste rn 
Nova Scotia assemblages , but indicate even warmer 
conditions. Because of the scarcity of these s p ecies, 
the uncertainty of their identification because of poor 
p rese rvation, and their occurrence in the cores with, 
or above , s p ecies endemic to the Canso ar ea, their 
true significan ce is in doubt. 



TABLE 6 

Present-day Ranges of Species Identified from Strait of Canso 

Diplodonta punctata 
Rimula fr enula ta 
Chione cancellata 
Spiratella lesueuri 
Kellia suborbic ularis 
Retusa canal i culata 
Turbonilla interrup ta 

l0° N 

Mitrella lunata; Pyramidella fusca; Urosalpinx c ine r ea 
Myse lla planulata 
Pitar morrhauna ; Lunatia heros; Nassarius trivitta 
Thyasira equalis; Cingula aculeus 
Odo stomia trifida 
Mercenaria mercenaria 
Yoldia limatula; Bittium alternatum 
Anomia simplex; Crassostrea virgin ica 
Crepidula forn i ca ta 
Tellina agilis 
Nassarius obsoletus 
Lunatia tri seriata 
Cyclopecten vi treus 
Ensis directus 

tus 

20°N 30°N 40°N 

-

---
-

-

Anomia aculeata; A. aculeata ephippium; Cerastode 
Crenella glandu la ; Gemma gemma; Yoldia sapotilla 

rma pinnu latum 

Nucula delphinodonta 
Thais lapillus 
Thracia conrad i; Placop ec ten magellanicus 
Astarte undata ; Littorina littorea 
Turritellop s i s acicula 
Mya arenaria 
Macoma balthica 
Cyclocardia borealis 
Spisula polynyma 
Yoldiella fraterna 
Mytilus eduli s 
Littorina saxati lis 
Cerastoderma echinatum 
Musculus corrugatus; Modiolus modiolus ; Cylichna 
Skenea planorbis 
Thracia septentrionalis; Hydrobia minuta 
Turtonia minuta; Mya truncata ; Tachyrhynchus ero 
Admete couthouyi 
Alvania janmayeni 

alba 

sus 

Oenopota inc isula; 0 . pyramidalis; Mo ell er ia cos tu la ta 
Crenel la decussata 
Chlamys island i c us; L epe ta caeca 
Punc ture /la noachina 
Thyasira ferruginosa 
Lacuna vincta 
Acmaea testudinali s 
Clinocardium ciliatum; Yoldia myalis 
Cingula castanea 
Oenopota bicarinata 
Macoma calcarea 
Astarte striata 
Hiatella arctica 
Lunatia pallida 
Velutina undata 
Nuculana minu ta; Ocnopota turricu la 
Buccinum c ilia tum 

Latitude of Strait of Canso 

'---

50°N 60°N 70° N 80°N 

(Eastern 
Atlantic 
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Figure 6. Distribution of the living molluscan species based on the number of species per s tation. 

CONCLUSIONS 

Sampling Methods 

Various methods were u sed to obtain bottom samples 
including grab sampling, dredging and collection of 
shells by divers. Where depths are suitable for diving, 
bulk sampling by divers would probably give the best 
r esult. At Canso, the d ive r s were able to collect some 
of the more mobile molluscs (e. g . scallop s) that were 
missed by the grab and dredge. However, they con­
fined their collecting to large , easily-seen s pecies. 
For this proj ect, the best over-all indication of the 
endemic species was obtained by grab sampling. 

Effects of the Causeway 

Prior to construction of the causeway, molluscan 
species had unimpeded movement throughout the area 
of the Strai t. Although most molluscs s p end their adult 
lives in v ery circumscribed areas, as larvae they a re 
free-swimming and may be dispersed widely from their 
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p oint of origin by waves and currents. Bottom sampling 
north and south of the causeway has s hown that n ow 
there ar e marked differences in the fa una on either side 
of the b arrier. North of the causeway (a r ea I) 32 s p ecies 
were found to be living in the area, whereas south of 
the causeway (area IIA) only 15 s p eci es were noted 
alive . Eight s p ecies were common to both areas, but 
most of these were s pecies ubiquitou s throughout the 
whole study area. Immediately adjacent to the cau se­
way to the north, 29 s pecies (25 living + 4 dead) were 
recorded in contrast with 18 sp ecies (9 living + 9 dead) 
immediately south of the causeway. Six of the living 
species occurred on both sides of the cau sew ay. 

Cluster an alysis al so emphasizes the faunal dif­
ferences on either side of, and adjacent to, the cau se­
way (Fig. 7). To the north , Biotope F i s predominant 
with small local expression s of Biotopes A and D (one 
s tation each) . One s tation at the northern entran ce to the 
can al was referred to Biotope C. Immediately south of 
the cau seway Biotop es A and C are of about equ al 
importance with 6 and 5 s tation s r espec tively . The 
on e s tation with Biotope A north of the causeway adjoins 



22' 20· 18 ' 14 ' 12 ' 10' 08' 

60' 

8.G. · BESTWALL GYPSUM, LOADING TERMINAL 

38' 

36' 

45' 
34 ' 

32 ' 

42' 

40 ' 

20' 26' 

24 ' 22· 20' 

N.S.P. - NOVA SCOTI A PULP 

C.G.£. · CANAD IAN GENERAL ELECTRIC 
HEAVY WATE R PLANT 

GULF OIL · REFINERY AND OCEAN TERMINAL 

45' 
40' 

MOLLUSC ASSOCIATIONS 

STRAIT OF CANSO 
AND SOUTHERN APPROACHES 

0 

KILOM E TRE S 

18 ' 51•16' 

60' 

g BARREN ZONE 

12 ' 10' 08' 

45' 

38' 

36' 

45' 
34' 

~2 ' 

30' 

Figure 7. Molluscan biotopes in the Strait of Canso , d erived by using the Jaccards coefficient of associ ation 
(Bonham-Carter, 1967) at the 0. 1 leve l of s imilarity . 

the s ta tion with Biotope C in that area. Therefor e , it 
would seem that there is sothe movement of species 
through the canal. 

Cores taken to the north and south of the cau se­
way r eveal a barren zone varying in thickness from 
10 to 25 cm a t t he tops of the cor es (Fig. 9). Cores 1160 
and 1161 show a thin wed ge of Biotope C within the 
b arren zone close to the cau seway on the north. The 
b arren zone persi s ts to a distance of about 4 km north 
of the causeway, and in all cor es obtained from this 
area, i s everywhere underlain by Biotope C. Immedi ­
ately south of the causeway, in cor e 2105 (west side 
of the Strait) , wedges of Biotopes D and A come between 
the b arren zone and the underlying Biotope C. On the 
east s ide of the Strait, Biotope D is missing, and in 
cor e 2106, Biotope A lies between the barren zone and 
Biotope C. 

The presence of Biotope C a t similar depths b elow 
the sediment- water interface on both s ides of the cau se­
way is proof of the uniformity of conditions prior to 
construction of the causeway. The condition of the 
upper 10 to 25 cm of the cor es in the vicinity of the 

causeway gives evidence of the disruption of the bottom 
faunas cau sed by the construction, and the differences 
in present biotopes to the north and south show that 
conditions on either s ide of the causeway are now 
dissimilar. 

Area of Indu strialization 

From Point Tupper south to within about 2. 5 km 
of the southern end of the Strait the bottom sediments 
are characterized by an extensive zone barren of 
molluscs. Throughout this ar ea, molluscan fau nas are 
confined to a narrow b and along the western side of 
the Strait with the exception of a small area in the 
vicinity of Peebles Point where a single complete speci­
ment of 1-Iydrobia minuta was collected from a depth 
of 3 m. H. minuta i s a small gas tropod that inhabits 
salt - marsh pools and it was probab ly fairly close to 
it s point of origin wher e found. Between Point Tupper 
and the cau seway the b arren zone i s confined primarily 
to the deeper water s of the channel and to a limited 
a r ea immediately adj acent to Port Hawkesbury. 
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Figure 8. Core s tations in the Strait of Canso , May to August, 1973. 

Seaward from the barren zone normal molluscan com­
munities are foun d across the width of the Strait and 
into Chedabucto Bay. The extensive barren zon e 
shown between Eddy Point and Janvrin Is land is prob­
ably more apparent than real and reflects the limited 
number of stations in that area . 

Analysi s of the cores shows that the entire area of 
the barren zone in the industrialized area is underlain 
by Biotop e C and that the barren zon e is confined to the 
upper 5 to 10 cm of the cores . Therefore, the elimination 
of the bottom fauna is a recent phenomenon and is prob­
ably directly a ttr ibutable to indus trial influences. North 
of Point Tupper the barren zone apparently reflects a 
dual cause - the e ffect of waters carried northward 
along the channel from the industrialized area, and the 
influence of the cau seway con s truction. The barren 
zone thicken s towards the causeway in this area . The 
cause of the several barren zones at greater depth in 
the cor es is not known. 
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Exotic Species 

The biotopes represented in the cores s h ow that , 
during the time interval involved, conditions (depth, 
water temp erature, salinity, etc.) were reason ably 
uniform . Ther e is no sugges tion of an earlier warmer 
period. 

The few, different s p ecies could be identified only 
tentatively because of their minute size and /or fra g ­
mentary n ature , but they definitely do n ot belong to the 
endemic fauna. They suggest waters much warmer 
than those of the area at p resent, and therefor e would 
hint at a possible interglacial origin. The date of 
34 OOO+ years B. P. for s hell fragments found on J anvrin 
Island (Grant, 1972) is not finite an d therefore those 
shells could date from pre-Wiscon sin time. Grant d id 
not list identifications, but perhaps the nature of the 
fragments precluded n aming the s p ecies . T h e depth 
of the exotic sp ecies in the cores would tend to rule 
out their introduction into the area by ships arriving 
from southern waters . 
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FAUNAL REFERENCE LIST 

All moluscan fauna identified by Frances J.E. Wagner 

PELECYPODA 
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ed. 12, p. 1150. 
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p . 367, pl. 38, figs. 31- 33 . 
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=Venus is landica Linne, 1758, Syst. Nat., ed. 

10, p. 1131. 
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= Mytilus faba Muller, 1776, Prod. Zool. 
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fig. 8. 
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Crassostrea virginica (Gmelin) 
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ed. 13, v. 1, pt. 6, p . 3336. 

Crenella decussata (Montagu) 
= Mytilus decussatus Montagu, 1808, Testacea 
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C. glandula Totten 
=C. glandula Totten, 1834, Am. J. Sci., v. 26, 
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= Mactra tellinoides Conrad, 1831, J. Acad. Nat. 
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Cyclocardia borealis (Conrad) 
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Cyclopecten vitreus (Gmelin) 
=Pee ten vitreus Gmelin, 1792 , Syst. Nat. , v. l, 

p. 3228(?). 

Diplodonta punctata (Say) 
= Amphidesma punc tata Say , 1822, J. Acad. Nat. 

Sci. Phila. , v. 2, p . 308. 

Ensis directus (Conrad) 
=Salen directus Conrad, 1843, Proc. Acad. Nat. 
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p. 367, pl. 1, fig. 2. 
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Kellia s uborbicularis (Montagu) 
= Chironia suborbicularis Montagu, 1804, Test. 

Brit., p. 39. 

Macoma balthica (Linne) 
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Mercenaria mercenaria (Linn e) 
=Venus mercenaria Linne, 1758, Syst. Nat. , 
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Modiolus modiolus (Linne) 
= Mytilus modiolus Linne, 1758, Syst. Nat., 

ed . 10, p. 706. 

Mya arenaria Linne 
= M. arenaria Linne, 1758, Syst. Nat., ed. 10, 

p. 670. 

M. trunca ta Linne 
= M. truncata Linne, 1758, Syst. Nat. , ed. 10, 

p . 670. 

Mysella planulata (Stimpson) 
= Kellia planulata Stimpson, 1851, Shells of New 

England, p. 17. 
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Mytilus edulis Linne 
= M. edulis Linne, 1758, Syst. Nat. , ed . 10, 

p. 705. 

Nucula delphinodonta Mighels & Adams 
= N. delphinodonta Mighels & Adams, 1842, Boston 

J. Nat. Hist., v. 4, p . 40. 

N. tenuis (Montagu) 
=Arca tenuis Montagu, 1808, Testacea Brit., 

Suppl. , p. 56, pl. 29, fig. 1. 

Nuculana minuta (Fabricius) 
=Arca minuta Fabricius, 1776, Fauna Gronl., p. 414. 

Pitar morrhuana (Linsley) 
= Cytherea morrhuana Linsley, 1845, Am. J. Sci., 

v. 48, p. 276. 

Placopecten magellanicus (Gmelin) 
= Ostrea magellanicus Gmelin, 1791, Syst. Nat., 

ed. 13, p. 3317. 

Spisula polynyma (Stimpson) 
= Mactra polynyma Stimpson, 1860, Smithson. 

Misc. Coll., v. 2, ar t. 6, no. 3, p. 3. 

Tellina agilis Stimpson 
= T. agili s Stimpson, 1858, Am. J. Sci., v. 25, 

p . 125. 

Thracia conradi Couthouy 
= T. conradi Couthouy, 1839, Boston J. Nat. Hist., 

v. 2, p. 153, pl. 4, fig. 2. 

T. septentrionalis Jeffreys 
= T. septentrionalis Jeffreys, 1872, Ann. Mag. Nat. 

Hist. , ser. 4, v. 10, p. 238. 

Thyasira eq ualis (Verrill & Bush) 
= Cryptodon equalis Verrill & Bush, 1898, U.S. 

Nat. Mus., Proc., v. 20, p . 788, pl. 91, 
figs. 5, 6. 

T. ferruginosa (Forbes) 
= Cryptodon ferrugino sa Forbes, 1844, Rept. Brit. 

Assoc. Adv . Sci. , 1843, p. 192 

T . gouldi (Philippi) 
=Lucina gouldii Philippi, 1845, Z. Malak., Jahrg., 

p. 74. 

Turtonia minuta (Fabricius) 
= Cyamium minutum Fabricius, 1780, Fauna Gronl. , 

p. 412. 

Yoldia limatula (Say) 
= Nucula limatula Say, 1831, Am. Conch., v. 1, 

pl. 12. 

Y. myalis Couthouy 
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= Y. myalis Couthouy, 1838, Boston J . Nat. Hist., 
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Y . sapotilla Gould 
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ed. 10, p. 781. 
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= Emarginula Lamarck, 1801, Syst. Animaux Sans 
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SpiratPlla lesueuri d'Orbigny 
= S. lesueuri d'Orbigny, see Abbott, 1953, 

American Seashells, p. 293, fig. 64b. 
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PLATE I - MOLLUSCA - PELECYPODA 

Nu c ulidae, Nuculanidae, Os treidae, P ec tinidae 

Figures 1, 2. Nucula delphinodonta Mighcl s & Adams. 1. 
exterior of left valve. Xl6, s tation 2108; 2. interior 
of left valve, Xl6, station 1105; hypotypes . 
GSC Nos. 40252 (fig. 1), 40253 (fig. 2). 

Figures 3. 4. Nucula tenuis (Montagu). 3, exterior of right 
valvE" 4, interior of left valv e . X7, s ta tion 1055; 
hypotypes, GSC Nos. 40254 (fig. 3) , 40254a (fig. 4). 

Figure 5. Nuculana mi nut.a (Fabricius). Exterior of left valve, 
X4, s tation 2104: hypotype, GSC No . 40255. 

Figure 6. Yold ie lla incon sp icua Verri ll & Bus h. Exterior 
of right valve, X24, 3 t~tion 1005: hypotyp e . 
GSC No . 40256. 

Figures 7, 8. Yoldiu limutulu (Say). 7, ex terior of left valve: 
8, interior of right valve, X4. station 1050: hypotypes, 
GSC Nos . 40257 (fig . 7). 40257a (fig. 8). 

Figures 9. 10. Yoldia sapotilla Gould. 9, exterior of left valve; 
10. interior of right valve. X4, station 1001: hypotypes. 
GSC Nos. 40259 (fig. 9). 40258a (fig. 10). 

Figure 11. Crussost rea virginica (Gmelin). Exterior of shell, 
X5, station 1100: hypotype, GSC No . . 40259. 

Figure 12. Chlamys is landicus (Muller). Exterior of right valve . 
X3, s tation 2118; hypotype, GSC No. 40260. 

Figure 13. Cyclopecten vitreus (Gmclin). Exte rior of right valve, 
Xl4. s tation 2116; hypotype, GSC No. 40261. 
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Figure l. 

f igure 2. 

Figure 3. 

Figure 4. 

Fi gu r e 5. 

Figure 6 . 
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PLATE II - MOLLUSCA - PELECYPODA 

Pec tinidae, Anomiidae, Mytilidae, Thraciidae , Astartidae 

Placopecten nwgcllun1,·u,; (G me lin). Ex te rio1· of 
rig·ht va lve of j uvenil" spceime n , X2. s ta ti on 220 6; 
hypotype. GS C \Jo. 411~G2. 

Anomiu uc ul cuta ~ l i.ill <' r . l·:xtcrior of s he ll. X2 1. 
sta ti o n 21 16: hypotypc . c;sc No. 40 263. 

Anom iu uculeuta va r. ephippium Linne. Exter ior of 
shell . Xl6. s tation 2 116: hypotype . GSC No. 40264 . 

Anomiu simplex d'Orbig·ny. Exterio1· of she ll. X8 . 
s tHtion 1040 : hy potype . GSC No. 40265. 

C1·<:nellu uecus;;a tu C\ lo nt ugu). Ext er ior of lcl't va lve 
Xl4. sta tion 1111; hypotype . GSC No . 40266. 

Cl'enella glundula Totten. Exteriot' of right va lve. 
X8. s tation 2126: hypotype , GSC No. 40267. 

Figure 7. A1·v e lla fa ba (M ulle r). Exterio r of le ft va lve, Xll. 
s tation 2135; hypotype, GSC No . 40268. 

Figures 8, 9, Mod iolus modiolus (Linne) . 8, exterior o f le ft valve; 
9, i nt e rior o f rig·ht valve , XO. 45, s ta tion 1010; 
hypotypes , GSC Nos . 40269 (fig . 8). 4026 9a (fig. 9). 

figur e 10 . Mytilus eduli s (Linne ). Inte rior of worn s p ecimen 
with tip of beak mi ssing, Xl , GSC locality 60756; 
hypotype, GSC No. 20149 . 

figur es 11. 12 . Thr~c ia sep ten trio nalis J e ffreys . 11 , i nt erior of 
le ft valve ; 12, ex terior of left va lve, X lO , s ta tion 2132; 
hypotype . GSC No . 40270 . 

Figure 13. A star te s u·ia ta (Leach). Exterior of le ft valve; Xl, 
lluds on Bay; hypotype , GSC . No . 22039. 



PLATE Ill - MOLLUSCA - PELECYPODA 

As tar tidae, Carditidae, Thyasiridae, Ungulinidae, Cardiidae 

Figures 1. 2. A s tarte undata Gould. 1. exterior of left valve; 
2, interior of r ight valve, X8, station 2126; 
hypoty pes, GSC Nos. 40271 (fig . 1). 4027la (fig. 2). 

Figures 3. 4. Cycloca1°dia borealis (Conrad). 3. interior of left 
valve, 4, exterior of right valve. Xl9, station 2191, 
hypotypes, GSC Nos. 40272 (fig. 3). 40272a (fig. 4). 

Figure 5. Thya si1\1 equulis (Verrill & Bush). Exterior of left 
valve, Xl4, s tation 1102; hypotype, GSC No . 40273. 

Figure 6. Thyasirn ferruginosa (Forbes). Exterior of left valve. 
Xl6, station llOO; hypotype. GSC No. 40274. 

Figure 7. ?Dip lo do nta punctala (S ay) . Ex terior of left valve, 
X47, station 3100 ; hypotypc, GSC No. 402 75. 

Figures 8 , 9. Clinocardium ciliutum (Fabricius). 8, interior of 
left valve; 9, ex terior of right valve, X4, s ta tion 2112; 
hypotypes, GSC Nos. 40276 (fig. 8), 40276a (fig. 9). 

Figure 10. Cerastoderma echinatum (Linne) . Exterior of le ft 
valve, X34, s t ation 1024; hypoty pe, GSC No. 40277. 

Figures 11 , 12. Cerastode1"ma pinnul.:itum (Conrad). 11. interior 
of left valve: 12. exterior of right valve, Xl6, 
sta tion 1005; hypotypes, GSC Nos. 40278 (fig. ll), 
40278a (fig. 12 ). 
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PLATE IV - MOLLUSCA - PELECYPODA 

Veneridae, T e llinidae, Semelidae, Cultellidae, Mactridae, Myidae 

Figure l. Mercenaria mc t·cenal'iu (Linne). Exterior of le ft 
valve. Xl , station 1124; hypotype . GSC No. 40279. 

Figure 2. PUur morrlwana (Lins ley). Ex terior of left valve. 
Xl2, s tation 1151; hypotyp e . GSC No. 40280. 

Figure 3. Macoma balthi ca (Linne). Inte rior of left valve of 
broken s pecime n, Xl5, s tation 1025 ; hypotype, 
GSC No. 40281. 

Figure 4. Maco ma calcarea (Gmelin). Exte rior of left valve, 
Xl , GSC locali ty 60740; hypotypc. GSC No. 20158. 

Figures 5. 6. Tellina agilis Stimpson. 5. ex terior of right va lve ; 
6 , inte rior of right valve, X7. s ta ti on 2135; hypotyp e. 
GSC No . 402 82. 
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Figures 7. 8. Cumingia te llinoidcs (Conrad). 7, exterior of le ft 
va lve; 8. inte rior of right valve , X8, s ta tion 1151; 
hypotypes . GSC Nos . 40283 (fig. 7). 402 83a (fig. 8). 

Figur e 9. Ens is direc:tus (Conrad) . Attac hed va lves , pos te rior 
ends missi ng, X 12, s t a tion 2169; hypotype , 
GSC No . 402 84. 

Figure 10. S pis ula polynyma (Stimpson). Exterior of left va lv e . 
Xl6. s tation 2105; hypo type, GSC No . 40285 . 

Figure 11. 12. Mya w ·enw·ia Linne . 11 , in te rior of left valve; 
12, exterior of right valve. Xl . s tat ion 2136; 
hypotypes. GSC Nos. 40286 (fig. 11). 40286a (fig. 12). 



PLATE V - MOLLUSCA - PELECYPODA- GASTROPODA 

Myidae, Hia te llidae, Acmaeidae, Lepetidae, Fissurellidae, Turbinidae, Pyrami dellidae 

Figures 1. 2. 3. ,\fya tnrncuta Linne . l. ex terior of right valve 
o f adult. X 1. GS C loca lity 60767; hypotype. 
GSC No . 20161; 2. intc1·ior o f left va lve of j u venile; 
3, ex terior of right va lve of juvenile, X5 , s ta tion 1102; 
hypotypes. GSC Nos . 40287 (fig . 2). 40287 a (fig. 3). 

Figures 4, 5, 6. Jliatella a1·cticu ( Linne). 4, e xter io r of left valve 
of juve ni le. X20, s tntion l024; 5, interior of right 
val ve; 6 . ex terior of left valve, X2 0, station 1005; 
hypotypes. GSC Nos . 40288 (fi g. 4). 40289 (fi g. 5). 
40289a (fig. 6). 

Figu res 7. 8. Acmaea tes tudinali s C:llullc r ). 7. ex terior; 
8. inte rior , X9, s t a tion 1095; hypotypes . 
GSC i\'os. 40290 (fig. 7) . 40291 (fig. 8). 

Figure 9. Lepe ta caeca (~luller). Exterior of shell . X9, 
s ta ti on 2118; hypotype. GSC No . 40292. 

Figure 10. Punct w"ella noac hina (Linne) . Exterior of s he ll. Xl7. 
sta tion 2118; hypotype. GSC No. 40293. 

Figure 11. Rimula frenu lata Dall ? Exterior of s he l l. X29, 
s tation 3118; hypotype, GSC No. 40 29 4. 

Figure 12. Mo elle l'ia costulata (~loller) . Apical view . X25, 
s tatio n 1005; hypotype, GSC No . 40295. 

Figure 13. Turbonilla interrupta Totte n. Oral view. X2 1, 
s ta tion 2116; hypotype, GSC o. 40296. 

Figure 14. Pyramide ll a fusca C. B. Adams . Ora l view . X29, 
s t a tion 2156; hvootvoe. GSC No. 40297 . 
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Figure l. 

Figure 2. 

Figure 3. 

Figure 4. 

Figure 5. 

Figur e 6. 
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PLATE VI - MOLLUSCA - GASTROPODA 

Pyramidellidae, Naticidae, Crepidulidae, Rissoidae, Skeneidae, Lacunidae, 
Turritellidae, Trichotropidae, Cerithiidae, Muricidae 

Odostomia trifida Totte n ? Oral view, X57, 
s tation 1051; hypotype, GSC No . 40298. 

Lunatia pallida (Brode rip & Sowerby). Basal vi e w, 
X28, station 1051 ; hypoty pe, GSC No . 40299. 

Crepidula fornicata (Linne). Exterior of shell , X7, 
stat ion 1063 ; hypotype , GSC No . 40300. 

Alvania janmaye ni (Friele) . Oral view, X19, 
station 2110; hypotype, GSC No . 40 301. 

Cingula acule us (Gould). Ora l v iew, X9 , s tation 2169; 
hypotype GSC No. 40302. 

Cingula casta nea (Nli:iller). Oral v iew, X24 
s tation 2203; hypotype , GSC No. 40303. 

Figure 7. Skenea planorbis (Fabricius). Basal view , X58 , 
station 1164 ; hypotype, GSC No . 40304. 

Figure 8. Lac una vi ne ta (Montngu). Ora l v ie w , Xll, 
s ta tion 1104 ; hypotype, GSC No . 40305. 

Figu re 9. Turrite ll op s is acicula (Sti mpson ) . Oral view, X16, 
s tation 3110 ; hypotype, GSC No. 40306. 

Figure 10. Tr'i ch otropi s borea!is Broderip & Sow erby . Aboral 
v iew, X2, GSC locality 27345; hypotype, GSC No. 20134. 

Figure 11. Bittium alternatum Say . Oral v ie w , X14 , s tation 1102; 
hypotype, GSC No. 40307. 

Figure 12. Urosalpinx c ine r ea (Say). Oral view, X3, 
s tation 2103; hypotype , GSC No. 40308. 



Figure l. 

Fiugre 2. 

Figure 3. 

Figure 4. 

Figure 5. 

Figure 6. 

PLATE VII - MOLLUSCA - GASTROPODA 

Columbellidae, Nassariidae, Turridae , Retusidae, Acteocinidae , 
Spirate llidae, Ellobiidae, Amnico lidae 

Mit1·ella I unata (Say). Oral view. X22. s t ation 1050: Figure 7. Retusa cana li cutata (Say). Oral vi ew, X29, 
hypotype . GSC No. 40309. stati on J 005; hypotype. GSC No. 40315. 

Nas~ari us trivitta tus (Say). Oral view, X6, Figure 8. Cyclichna ulbu Brown. Oral view, Xl5, 
s ta tion 1005; hy potype. GS C No. 40310. s ta tion 1101 ; hypotype, GSC No . 40316 . 

Oenopo ta b icw ·inata (Couthouy). Ora l view. x 17. Figure 9. Sp irutclla lesueur i d'Orbigny. Oral view, X58, 
station 212 1 ; hypotype, GSC No . 40 31 1. s ta tion 21068: hypotype . GSC No. 40317. 

Ocnopotu inc i s ula (Ve rrill) . Oral view. Xl 7, Figure 10. Ovate/la myosotis Draparnaud. Oral view. Xl 7, 
station 1086 ; hypotype, GSC No . 40312. sta ti on 2163; hypotype. GSC No . 40318. 

Oenopota py 1·am idali s (Stri?m). Aboral view, x 11, Figure 11. /lyd1·obia minuta (Totten). Oral view . X28 . 
s tation 2121; hypotype. GSC No. 40313. s tation 2136: hypotype. GSC No. 40319. 

Oenopota turric ul a (Montagu) . Aboral view. X23. 
sta tion 2116; hypotype. GSC No. 40314. 
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