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PREFACE 

Withdrawal of the Wisconsin ice sheet from the Ottawa - St. Lawrence Low

land was followed by the inundation of the area with the marine waters of the 

Champlain Sea. The deposits laid down in the Champlain Sea are of importance for 

construction aggregates, foundation material, and water supply source, and much of 

the soil of the area is derived from them. 

A clearer understanding of the environment in which these deposits were 

formed may be gained by a study of the fossi ls they contain. This report is based on 

such a study. 

Y. 0 . FO RTIER, 

Director, Geological Survey of Canada 

OTTAWA, March 8, 1968 
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FAUNAS OF THE PLEISTOCENE CHAMPLAIN SEA 

Abstract 

The Cha mpla in Sea was a body of water of varying sa lin ity that covered 
parts of the present Ottawa -St.Lawrence Low land from a bout 11 ,500 yea rs B.P. 
to between 8,000 and 9,000 yea rs B.P . Fossil s a re widespread throughout the 
a rea and have been the subject o f numerous studies since 1837. A comprehensive 
listing of previous records has been issued separately, and this report presents 
the resu lts of more recent fie ld work. Species exa mined by t he writer a re 
described and illu stra ted . 

The fa una! assemblages indicate that the Champla in Sea was shall ow, 
with the salinity of the water ra nging from alm ost fresh in t he upper reaches 
of the Ottawa River and Lake Champla in a reas of inundation, to m ore nearly 
marine in the Quebec City a rea. Wa ter temperatures were borea l in the ea rlier 
stages of the sea and later became m ore temperate. An attempt to establish 
precise temperatures by 0 18 isotope determinations was not successful. 

R esume 

Lamer de Champl ai n eta it une nappe d'eau de salinite inega le qui recou
vrait certaines parties des basses-te rres actuelles de l'Ou taoua is et du Sa int
Laurent ii y a quelque 11 ,500 a 8,000 OU 9,000 ans. La region est riche en 
fossiles qui ont fait J'objet de nombreuses eludes dep uis 1837. On a publie 
separement une lis te complete des travaux anterieurs; le present rapport donne 
uniqu ement les resultats des travaux d'exploratio n recents. L'a uteur decrit les 
especes qu'elle a examinees. 

La repart ition fa unique revele qu e la mer de Champl a in eta it peu profonde 
et que l'eau y etait presque dou ce dans Jes prolongements superieurs de secteurs 
inondes de la riviere Outaouais et du lac Champlain , et d'une salini te presque 
marine aux environs de la ville de Quebec. Au debut, la temperature de J'eau 
etait borea le, ma is elle s'es t elevee grad uellement. U ne tentative de determiner 
les temperatures exactes au moyen de !'isotope 01s n'a produit aucun resultat. 





INTRODUCTIO 

Champlain Sea is the na me a pplied to a body of ma ri ne to brackish water that occupied 
pa rts of the Ottawa a nd St. Lawrence Valleys during late-glacia l time. Thi s inunda tion is believed 
to have lasted from about 11,500 years B.P. to between 8,000 a nd 9,000 years B.P. The marine 
waters extended up the Ottawa Va lley to the vicinity of Ra pid es-des-Joachims, into the 
St. Lawrence Va ll ey a t least as fa r west as Brockville, and south into the va lley now occupied 
by La ke Cha mpla in. T he easte rn limi t of the Champla in Sea was the const riction of the 
St. Lawrence Valley just downstrea m from Quebec C ity (Gadd , 1964, p. 1,253) . Fossils from 
east of the Quebec City a rea a re not considered in this pa per. 

Marine orga nisms reached as far west as a n im agi na ry line ex tend ing from Baie Cayien 
( nea r Ra pides-des-Joachims) throu gh the viciniti es of Pembroke, P akenh am , Carleton Pl ace, 
a nd Smiths F a ll s to Brockvill e. E levations for these deposits ra nge from 500 feet above present 
sea level at Ba ie Cayien to about 300 feet a t Brockville. orth of the Ottawa a nd St. Lawrence 
Rivers , fossi ls have been discove red at eleva tions of just over 600 feet in Vill eneuve townsh ip, 
545 feet on Mount Royal , and abou t 500 feet near St. Raymond ( north of D onnacona, Quebec). 
South of the St. Lawrence Ri ver, the sea was bounded by the south west-t rending hi ghl a nds that 
para ll e l the Quebec- Ma ine bo unda ry, a nd by the northern limits o f the Adirondack Mountains 
of New York. Tn thi s region shells have been found at a height of about 510 feet near Bethany 
in Shefford cou nty, 425 feet near Kin gsey F a ll s, 350 feet nea r Drummondville (on top of the 
Drummondvill e mora ine) , 295 feet at Abbotsfo rd , a nd 260 feet at H em min gford. These 
eleva tions a re a ll below those of the hi ghes t ma rine beaches. 

Reconn a issa nce of the a rea to determine the extent of the foss ili ferous deposits and to 
ma ke co ll ections began in 1953 and concluded in 1956. Able ass istance was given by Miss 
Mary Muirhead a nd Mll e Mari e-Sola nge Hone during the 1955 a nd 1956 fie ld seasons, 
respec ti ve ly. The writer is indebted to G. W. Brownell of the H ydro-El ectric Power Com mission 
of O nta rio who guided her to many fossil localiti es revealed durin g construction of the 
St. Lawrence Seaway and Power Project ; a nd to N. R. Gadd , P . F. Ka rrow, E. B. Owen, E. T. K. 
Pollitt, a nd V. K. Prest of the Geologica l Survey of Canada for s imil a r ass istance within their 
field project a reas. Consulta tions with A. H. C lark e, Jr. a nd Mrs. E lizabeth Macpherson, of th e 
N ational Mu seum of Canada, on problems rela ted to mollusca n taxonomy, with J. E. H azel , 
United tales Geological Survey, on os tracod identifica tions, and with G . A. Ba rtlett, Bedford 
Institute of Ocea nography, rega rding identifica ti ons of Forami niferid a were most help ful. 
To a ll these peopl e, the wr ite r extends since re tha nks. 

The ea rliest known menti on of foss il shells from the Cha mpla in Sea was made by Capt. 
H. W . Bayfie ld ( 1837, p. 96) who noted that in raised deposits a t Bea uport, Quebec, there 
we re shells of spec ies st ill li vi ng in the St. La wrence es tu ary. The she lls were sent to Sir Charles 
Lyell for ident ifica tion, and he reported on them in a paper read before th e G eo logical Society 
of London in 1839 . This list was publ ished in 1841. 

Since 1837 the fa una of the Cham pl ai n Sea has recei ved continuing a ttention. Bayfield 's 
co ll ection comprised on ly pelecypod , gast ropod , echinoid , and ci rriped rem a ins. Jn 1845 , Lyell 
added one species each of brachiopod and fi sh to the list of then-known species. Joseph Leid y 
( 1856) was the first to record seal bones, a nd J. W. D awson in .1857 made first mention of worm 
a nd ophiuroid foss il s. Forami nifers were initia ll y reported in J 859 by D awson. Results of his 

Original MS. submitted by author March 1, 1966. 

Final ve rsion approved for publica tion January l7, 1967; subsequent revisions to September, 1969. 
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further studies, incorporated in Sir William Logan's Geology of Ca11ada ( 1863), included the 
identification of severa l species of bryozoa and a species of wha le. Thus, in about 25 yea rs, 
twelve of the fifteen types of orga ni sms eventu a ll y recorded from the Champl ai n Sea had been 
discovered. Ostracod s were added to the list in 1870 with the publication of a paper by G. S. 
Brady a nd H. W . Crosskey, and spon ges were added with 1he description of a new species by 
D awson in 1871. After 187 J, no additiona l types of orga nisms were discovered in the Champlain 
Sea deposits until E. M . Kindle (1928) fou nd an isopod crustacean in a concretion. 

All published references to Cha mplain Sea fau nas that the writer has been able to find 
were compiled and have been issued separa tely (Wagner, 1967), toge ther with a comparison of 
the original designation a nd cu rrentl y a pplied names for a ll species which cou ld be recognized . 
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PALEOECOLOGY 

Ecological implications of the Champlain Sea faunas were considered by nearly half of 
those who studied them. Initial observat ions (Bayfield, 1837 and Lyell, 1841 , 1842 ) were tha t 
these faunas comprised species still to be found living in the northern part of the Gulf of 
St. Lawrence, and that t he cl imate was generally cold er than at present. In 1845 Lyell stated that 
the species were inhabitants of northern seas, and Murray (1852) reiterated this with rega rd 
to the species of fi sh identified from Green Creek, Onta rio. J. W. Dawson (1857) concluded 
that the Saxicava sand was a littoral deposit and that the Leda clay represented deep-water 
deposition. He held to this opinion in his publications of 1859, 1863 (in Logan, Geology of 
Canada), 1871, 1872, 1878 , and 1883, adding in 18 83 that the "lower" Leda clay fossils 
represented A rctic conditions, whereas those species in t he "upper" Leda clay could sti ll be 
found in the Gulf of St. Lawrence. H e beli eved (1871, 1872, and 1878) that a collection from 
Pakenham, Ontario, indicated a climate only slightly more rigorous than that now preva iling 
in the area. In 1893 Dawson further noted that water depths during deposition of the Leda 
clay were probab ly less than 100 fathoms. Simi lar observations were made by Dawson (1895), 
Wilson (1898), Coleman (190la, b) , Keele and Johnston (1913), Goldthwait (1913), Ardley 
(1916) , Johnston (19 16, 1917) , Kindle (1918, 1928), Antevs (1925), and Sternberg (1951). 
Not until 1922 were observations made regarding probable salinity of the Champl ain Sea waters 
and its effects upon the var ious species; these studies were by Goldring and Whittaker, re
spectivel y. Gadd (1960a), Terasmae (1960 ), and Richards (1962) sta ted that the Champlain 
Sea was a shallow body of brackish water. 

Whittaker (1922) discussed the fa unas and probable ecologic conditions in general terms, 
whereas Goldring ( 1922) based her conclusions on a deta iled comparison of sizes of Pleistocene 
and recent representatives of six species of molluscs, namely : Macoma groenlandica [=M. 
balthica], Saxicava rugosa r= Hiatella arctica], Mytilus edulis, J\,fya arenaria, Yoldia arctica 
[= Portlandia arctica], and Cylicha alba. Specimens from the Montrea l and Ottawa a reas were 
considered, a lthough main emphasis was on the faunas from the Champl ain Valley of New York 
and Vermont. Goldring noted that specimens of Saxicava rugosa, Macoma groenlandica, and 
Yoldia arctica from Ottawa and from the Champla in Va lley were smaller than those from 
Montreal , and she deduced , by comparing these with recent representatives in the Ba ltic Sea 
where a decrease in salinity towards the east away from the open ocean is accompanied by a 
decrease in the number of species and a dwarfi ng of the fauna, that a decrease in salinity was 
the cause of the dwarfin g and impoverishment of the fa una that she had observed. 

Considering the above-named species, the writer has measured specim ens from seven areas 
within the region inundated by the Champlain Sea (see Fig. 1). Data a re presented for each 
species according to area, and also according to elevation within each area. Measurements of 
recent east coast specimens from Abbott ( 1954 ), Bousfield (1960), and Morris (1957) a re 
included in addition to those given by Goldring (1922). 

Goldring regarded specimens of Macoma balthica from Montreal as being typically 
marine and those from Ottawa as bei ng somewhat dwarfed by less saline conditions. According 
to Zenkevitch (1963 , p. 310), however, Macoma balthica, u nlike M ytilus edulis and Mya 
arenaria, is onl y slightly affected by changes in sali nity. At salinities as low as 3.5 to 4 O/ oo, 
specimens average 19 mm in length. Average length at a sa linity of 28 O/ oo is about 27 mm. 
He noted that M . balthica was more affected by depth, a lthough the table he gave (Table 127 ) 

3 



FAUNAS OF TH E PLEISTOCENE CH AMP LA JN SEA 

M acoma balthica 

Elevat ion (feet) Length (mm) Widt h (mm) Av. length (mm) Av. width (mm) 

Area J 
500 14 12 
440 11- 12 9-10 11 .5 9.5 
425 14- 16 12- 14 15 13 
350 13-20 11 - 17 16 13 
3 15 11 - 18 9-16 1.4 11 

Area 2 
380 12-23 10-19 16 14 
375 12- 19 10-17 16 14 
350 12-2 1 9- 18 15 13 
300 10- IR 8.5- 15 16 14 

G o ldring 15-20 12-17.5 15- 16 12- 13.7 

A . ea 3 
344 14- 17 12.5- 15.5 16 14 
320 13-17 11- 15 15 13 
300 13-14 12- 13 13.5 12 
290 17-20 14-16 19 15 
275 10- 15 8- 13 13 11 
270 15-16 14 15.5 14 
260 13.5- 15 11 - 12.5 14 11.5 
2 10 8- 18 7-15 12 JO 
170 9- 13 7- 10 11.5 9 
165 12- 15 10-13 13 11 

Are" 4 
335 9-25 7-22 18 15 
300 12.5- 24 10.5-2 1 18 16 

Area 5 
3 10 8- 17 7- 15 13 11.5 
232 14- 18 12- 15 16 13 
205 14-23 12- 19 18 15 
173 10- 18 9- 16 14 12 
143 13-19 11 - 17 16 14 

G o ld ri ng 17-25 14-2 1.5 17- 18.5 14-15.7 

Area 6 
245 7.5 6 

Area 7 
390 11- 15 .5 9- 13 13 11 
375 11 9 
345 17.5-20 16--1 8 19 17 
2 11 15-20 12.5-17 17 15 
150 20-25 18-2 1 2 1 18 
35 17 15 

R ece111 
East coast of o rth America : 13-38 mm lo ng 125-33.4 mm (G o ld ring) I 
Baltic Sea: 15-28 mm lo ng 

covered a ra nge of onl y 36 metres. Many of the Cham pla in Sea specim ens fall well within the 
range of size mentioned by Zenkevitch , i.e., 15 to 28 mm, but a considerable number are 
borderline cases, bein g slightly Jess th an 15 mm in length . 

Goldring noted that the specimens of H iatella arctica from Montreal had very heavy 
shells. The largest shell s, which were in the mi nority, were as large as recent shells from 
Greenl and. Most shell s from Mo ntreal, and th ose from Ottawa, were definitely dwarfed. 

4 



PALEO ECOLOGY 

Hiatella arctica 

Eleva tion (feel) Length (mm) Width (mm) Av. length (mm) Av. width (mm) 

Area 2 
380 13-30 6- 14 22 12 
350 13-23 6- 1 I 17 8.5 
3 10 17-25 8-15 23 13 
300 17 - 29 8- 15 22 II 

Gold ri ng 15-25 7- 13.8 15 7 

Area 3 
344 15-22 8- 10 18 .5 9 
320 18- 20 10- 1 I 19 II 
300 18-19 10 18.5 10 
270 13-22 8-12 17 9.5 
260 19-2 1 9- 10 20 9.5 
2 10 8-2 1 4-10 16 8 
165 25- 29 14 26.5 14 

A rea 4 
300 17-30 9- 15 23 12 

Area 5 
310 18 9 
232 23-28 11- 14 25.5 12.5 
205 21 11 - 12 2 1 11.5 
187 15- 18 8- 11 17 9 
17 3 15-24 8- 12 19 10 
14 3 15-27 10- 13 21 11 

Go ld rin g 22-37 14- 21 22- 27 14-16 

4rea 6 
350 18- 19 10- 12 18.5 II 
245 19 11 

A rea 7 
390 16-27 8- 13 2 1 10 
375 15-29 7- 13 24 12 
345 20-27 10- 13 24 12 
330 2 1-30 12-15 24 12 
197 17-2 1 8- 10 19 9 
18 1 15- 27 7- 12 20 9 
150 18 10 

35 19-28 9- 14 22 11 

Recent 
East coast o f onh Ameri ca: 12-50 mm long 
G reenland: 35 .6-4 1 mm long by 18.8- 20 mm wide (Gold ring, 1922, p. 175) 
Hudso n Bay: 8-39 mm long 

Portla11dia arctica was repor ted by Go ldrin g to be a bundant at Ottawa, b ut of smaller 
s ize, o n the average, tha n at M o ntreal. A s w ith Macom a baltliica a nd Hiatella arctica, the 
C h a mplain Sea specimens of Portlandia arctica were sm a ller tha n recen t speci m ens. 

Goldr ing fo und no unbroken specimens of M ya arenaria a t Montreal , but she concluded 
from fragments obtai ned tha t th e she ll s we re equ a ll y as heavy a nd m ust have been as la rge as 
rece nt adult specimens. 

The figure of M ytilus edulis in Geology of Ca nada, 1863, was rega rded by Goldring as 
being a smalle r specime n than would be expected for t he M o ntrea l a rea. 

T he Pieistocen e specimen of Cyliclina alba fi gured by Goldring has a le ngth of 9 .6 mm . 
No location, other th a n "Ca na da'', was g ive n . 
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FAUNAS OF THE PLE ISTOCENE CHAMPLAIN SEA 

Portlandia arctica 

Elevation (feet) Length (mm) Width (mm) 

Area 1 
440 (fragments of tiny hell s) 
315 3.5-6 2.5-4 

Area 2 
Goldring 13-19 8-11 

Area 3 
320 7 4. 5 
270 5.5 3.5 
260 10 6 

Area 5 
187 5-1 J .5 3-7 
173 4.5-9.5 3.5-6 
143 3.5-12.5 2.5-7 

55 7 5 
Gold ring large r than at Ottawa 

Area 7 
375 10.5-13 6.5-7 .5 
330 10-12 6.5-8 
150 16.5 10.5 

35 19 12 

Recent 

Av. length (mm) 

13-15 

9 
8 
9 

12 
11 

East coast of orth America : as long as 25 mm [ 19.5-20.7 mm (Goldring)] 
Hudson Bay: 5-11 mm long 
East Greenland: max imum of 28 mm long by 15 mm wide 

Mya arenaria 

Elevat ion (feet) Length (mm) Width (mm) Av. length (mm) 

Area 3 
165 33-38 19-26 35.5 

A rea 4 
300 28-46 18-27 39.5 

A rea 5 
232 18-44 11-27 30 
205 42-49 26-34 45 .5 
173 18-40 12-27 32 
143 36-60 21-34 45 

Av. width (mm) 

3 

8-9 

5 
5 
6 

7 .5 
7 

Av. width (m m) 

22.5 

23.5 

18 
30 
22 
27 

Gold ring 85 50 (Fig. from Geo l. Can ., 1863) 

Area 6 
245 54 33 
209 11-29 7- 17 25 15 

Area 7 
345 31-45 20-30 38 25 

35 23 14 

R ecent 
East coast of orth America: 25-150 mm long 

nited States coast (Goldring, 1922, p. 178): 64.2-89 mm long by 39.5-51.2 mm wide 
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PA LEO ECOLOGY 

M ytilus edulis 

Elevation (feet) Length (mm) Width (mm) Av. length (mm) Av. width (mm) 

A rea 2 
350 27-44 15- 25 40 2 1 

A rea 4 
300 15- 20 9-lJ .5 19 10 

A rea 5 
205 31 18 
173 45 22 (est. ) 

Gold ring 40 20.5 ( fi g. from Geol. Can., 1863) 

A rea 6 
350 44 23 

Recent 
East coast of North America: 25- 75 mm long 
North ern U nited States coast (Goldring, 1922, p. 177) : 68-77 .5 mm Jong by 29.7- 35.3 mm wide 

A rea 5 
187 fee t eleva tion : 4.6-5 mm long 
143 feet eleva tion : 5.3 mm long 
140 feet eleva tion: 7 mm long 

Recent 

Cy lic /111 a alba 

E ast coast of orth America: 5-6 mm Jong; a few as long as JO mm 

Genera ll y, specimens of M aco111 a balthica, Hiatel/a arctica, M ya arenaria, and M y tilus 
edulis were found to fa ll with in the lower one-qua rter to one-ha lf of the size ranges noted for 
living eas t coast representatives of these species. A few indiv idua ls of each species were smaller 
than the ea t coast min imum sizes ; none was la rger than, or even a pproached , the east coast 
maximum sizes. Coll ections of Macom a balthica with average lengths below the east coast 
mi nim um were fou nd at lower elevations ( 170 to 275 feet above sea level ) west of Montreal, 
a nd at higher eleva tions east of Montrea l (3 75 lo 390 feet in the region a round a nd just west 
of Quebec Cit y) . One coll ection from Montreal , with speci mens averaging the same length as 
the sma ll est east coast individuals, was from an elevation of 310 feet , but the majority of 
Macoma balthica we re of sma ll but norm al size. T h roughout most of the Cha mplain Sea , 
specimen of Macoma balthica showed very little va riation in size, but in the area around 
Quebec City, specimens were slightly larger than elsewhere. La rger specimens of Hiatel/a 
arctica occurred at higher eleva ti ons a long the northern ma rgins of the C ha mpl a in Sea, i.e., 
between 300 and 380 feet from Ottawa, through the H awkesbury-Lachute a rea, to the vicinity 
of Quebec C ity. Jn the Cornwa ll a rea, the la rgest specimens were found at a bout 165 feet, a nd 
around Montreal between 140 and 230 feel elevation . M ya arenaria a nd M yti/11s edulis were not 
sufficientl y abu ndant for a ny simi la r patterns to be detected . 

All spec imens of Port landia arctica were below the minimum size mentioned for present 
east coast specimens. T hose from a ll but the extreme eastern part of the Cha mplain Sea , how
ever, were wi thin the size range observed for recent specimens collected by the writer fro m 
Hudso n Bay during the Hudson Ba y Ocea nogra phic Project, 1965. Near Quebec City, indivi-
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FAUNAS OF T HE PLEISTOCE E CHA MPLA1N SEA 

duals were la rge r than the la rges t ta ken from Hud son Bay. It was noted for the Quebec City 
area tha t the lower the e leva tion the larger the specimen. T he la rgest were from a n e levation 
of 35 feet. 

Cylichna alba is omitted from discussion beca use of its ve ry li mited occurrence. 
Goldring based h er co nclu sions regardin g decreased sa linity in the fart her reaches of the 

Cha mpl ai n Sea , notably the Ottawa a rea a nd the C hampla in Va lley of New York and Vermont, 
on dwarfing of the species discussed above. She considered specimens from the Montrea l area 
to be indicative of more nearly normal marine conditions. The wr ite r's findings ag ree in part 
with Goldring's. A compa rison of sizes (average lengths) of these five species with those of 
Goldring (Ple istocene) and Zenkevitch (recent) is summa rized below. Measurements a re in 
mi llimetres. 

Ot1awa 

Mon treal 

North Sea 

Gold ring 
Wagner 

Gold ring 
Wagner 

Up per reaches Zenkev itch 
of the Baltic 

1 Area south and east of Ottawa 

:! Large r than at Ottawa 

M. ba/rhica 

15-16.5 
J 5-16 

17- 18.5 
13-18 

22 

224 

3Bascd on figure in Geology of Canada 

H . arcrica 

15 
17-23 

22- 27 
17-25.5 

P. arctica M. are11aria M. ec/11/is 

13-15 
5.5-10 1 35.5 1 40 

.. 85 " 40 
8-9 30-45.5 31-45 

100 150 

36.5 20-25 

4Zenkevilch ( 1963 , p . 309) " . . . there are some ind ications th at at the extreme limits of its distribution in the 
Gulfs of Bothnia and Finland the size of M. balthica falls to 15 to 18 mm ." 

Measurements of the wri te r's speci mens show, on the whole, ra ther less var ia tion between 
the Ottawa a nd Montrea l a reas than do Goldring's. The sma ll sizes of these ind icator species 
suggest brackish cond itions throughout the major pa rt of the C hamplain Sea , with the waters 
be ing least sa line in the fa rthest ext remities of the sea. 

Additional evidence for lower sa li nities is the paucity of species. Zenkevitch (1963, p. 305) 
shows that the numbe r of species in the Ba ltic Sea decreases in direct re lat io n lo the reduction 
in sa linity. For example, in the Kattegat, with a sa linity of 20 o / 00, about e ight hundred and 
fifty species have been id entified, whereas in the .innermost reaches of the Ba ltic, where the 
salini ty is as low as 5 O/oo, a pproxim ately twenty-five species have been identified. Also, in a 
discuss ion of env iron menta l ca uses fo r tunting, Hall a m (1965 , pp. 142, 150) points out that 
numerica l abu nda nce of specimens of restricted variety is frequently character istic of waters of 
low salin ity . Stenobaline fo rms, such as cora ls, brachiopods, cepha lopods, echinoderms, b ryo
zoa ns, etc., a re e ither ra re o r abse nt. Predomina nt euryhaline fo rms are pelecy pods, gastropods, 
a nd ostracods. 

The C ham pl ain Sea fa unas a re a lso limited with regard to number of species; only 
ninety-eight have been identified in the writ er's collect ions (T able I , in pocket). Additional 
species ci ted in 1he earli er literature are excluded from this d iscu sion because it has not been 
possib le to exam ine the 111aterial. Thirty-e ight species have been fou nd in the western reaches 
of the Champl a in Sea (west of 74°W longitude), and of these onl y fifteen penetrated into the 
narrow extension of the sea beyond the Ottawa a rea (see T able ll ) '''. Thus so111 e 42 per cent of 
the species, t hose indica tive of more saline wate rs, did not extend their ra nges into the western 
pa rt of the sea. Waters of the a rm of the C ha111p la in Sea that extend ed south into the C hampl ai n 

*Note: Areas 1-6 in this table cover the whole of the Champlain Sea a rea and do not correspond 
to areas 1-7 (Fig. J) se lec ted for comparison of sizes of species with those recorded by Goldring. 
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Valley are also shown to have been of low sa lin ity by Goldring who records sixteen species 
from this area; of these species only Macoma balthica, Hiatella arctica, Portla11dia arctica, 
Mytilus edulis, and T ethya are common to the writer's list of species for the area of low salinity 
to the west and north of Ottawa. 

Accordin g to Zenkevitch (1963, pp. 307, 308), Macoma balthica ca n survive and even 
thrive with sa linity as low as 3.5 to 4 0/ 00. Mytilus edulis has a limit of 4.5 to 5 O/ oo, and Mya 
are11aria a limit of 5 O/ oo. Jn the Ba ltic Sea he a lso find s Cardi11111 edule and Macoma calcarea 
extending into a lm ost fresh water ( al ini ty < 7 O/ oo). Two species of Astarte (A. elliptica and 
A. borealis) make their appeara nce where the sa linity is greater than 7 O/ oo. Jn the transition 
zone, with sa linities between 8 and 20 0/ 00, the pelecy pods Nucula 1111c/e11s, Corbula gibba, 
Saxicava rugosa, and Teredo navalis appear. The Kattegat, with sa lini ty of more than 20 O/oo, 
supports various representat ives of Leda, Yoldia , Arca, Ostrea, a nd Pecte 11 , and a lso offers a 
more favourable habitat for those species ca pab le of penetrating less saline waters. 

A comparison between Ba ltic Sea and Champl a in Sea species suggests the following 
species to be indicators for corresponding sa linity limits in the Cham pl ain Sea. 

Salinity as low as 3.5-7 O/ oo 

Sal in ity not lower than 7 O/ oo 

8 °/ oo 

20 ° / no 

Macoma balthica, Mya are11aria, 
M ytilus edulis, Macoma calcarea 

Astarte 111011 /agui va rs. (?) 

Mya tn111cata, I-/ iatella arctica, 
Nucula tenuis (?) 

Portla11dia arctica, N 11c11/a 11a 
per1111/a (?) 

Radiocarbon dates have bee n determined for a few shell sa mples from the Champl ai n Sea 
deposits (Fig. 2) . The three oldest dates obtained fa ll within a spa n of about JOO yea rs, from 
11,4 10±150 to 11 ,320± 200 yea rs B.P. The range in elevation covered by the three samples is 
from 425 and 545 feet above present sea level. The oldest sample is from the lowest elevation, 
and may record initial mari ne submergence at a lower level th an was obtained later. This would 
be in line with the ideas of MacClin tock a nd Stewa rt (1965) on the development of the 
Champlain Sea. T hey postu lated three stages in the for mation of the sea: ( 1) sea level low 
because of the water st ill tied up in glacier ice; (2) sea level ri sing more rapidly than the 
isostatic ri se of the land , thus givin g the highest expression of the marine invasion; (3) isostatic 
rise of the land more rap id than the eustat ic ri se of sea level, resulting in a sha llowing and final 
withdrawal of the Champla in Sea . According to the above da tes, stage 1 of MacClintock and 
Stewa rt would have been compressed in to a very sho rt period of t ime - a few hundreds of 
years. This, of course, may be fea sib le in view of the relati ve ly short duration, 3,000 to 4,000 
years, of the Champl a in Sea , but the range in elevat ion of the samp les dated fa lls within the 
natural living depth ranges of the species involved , na mel y Hiatella arctica, Macoma balthica, 
Macoma calcarea, and Mya tru11cata. It is open to conjecture, therefore, whether t he Champlain 
Sea began at a lower level a nd became deeper before becoming shallower, as believed by 
MacClintock a nd Stewart, or whether the sea was hi ghest init ia ll y a nd then became progres
sively shallower. T he shell collect ions dated so far do not give the answer. The other shells 
dated are clustered within a time span of a bout 350 yea rs ( 10 ,850 ± 330 years to 10,590 ± 200 
years B.P.) a nd a ra nge in elevation of 160 feet (450 to 290 feet above sea level) , a lthou gh 
the severa l collections of shell s from the Ottawa- Hull a rea are more restricted as to elevation , 
i.e., between 395 a nd 290 feet. A single samp le of whale bone from an elevation of 300 feet 
a t Ottawa gave a rad ioca rbon date of 10,470 yea rs B.P. The ot her shell samples from Pembroke 
(elevation 450 feet) and from G lennevis (e levation 285 feet) a re contempo ra neous with the 
Ottawa-Hul l sa mples. D atings of post-Champlai n Sea peats show that the marine waters had 
withdrawn from the Pembroke area by about 9,540 years B.P., and from the vicin ity of Pre cott 
by 9,430 ± 140 years B.P. 

Onl y a few species were involved in the radiocarbon datings. All species are presented in 
Table III, a rra nged acco rdin g to the elevat ions at wh ich they we re fo und above present sea 
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FAUNAS OF T HE PLEISTOCEN E CHAM PLAI N SEA 
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FIGURE 2. Radiocarbon ag es, marine and non ~marin e sampl es. 

level. Those at the hi ghest elevations would represent ea rl y migrants into the Champlain Sea, 
a lthough species fou nd in the deeper water clays at lower elevat ions were probably contem
pora neous with those from sands a nd gravels at higher elevations. Species fou nd at lower eleva
tions a re mostl y those a lso found on ly in the eastern pa rt of the a rea of ma rine inundation. 
Conversely, those species found a t the highest elevations a re the same ones that penetra ted 
farthest into the Champl a in Sea. These latter species, too, show the greatest ra nge in elevation 
and the widest di stribution th roughout the extent of the sea. T hese relationships ca n be readi ly 
een by compa ring Tables II a nd III. 

Between 10 and 15 per cent of the loca li ties had foss il pelecypods in living position, or at 
least with va lves unsepa ra ted, indica ting littl e or no tra nsport after death. Macoma balth ica a nd 
H iatella arctica a re the species most comm onl y fou nd intact; M ya are11aria rank third , followed 
by M ytilus edulis a nd Portla11dia arctica. T he first fo ur species occu r prim ari ly in mixed sa nd 
a nd gravel deposits; M acoma balthica is a lso fa irly comm on in sa nd , both where the sa nd forms 
pa rtings in the upper pa rt of the clay and in sa nd overl ying clay or till. Portlandia arctica is 
characteristic of the silts a nd clays. Thus Macoma balthica a nd H iatella arctica may be regarded 
as index species for the Champl a in Sea sa nd s a nd gravels, a nd Portlandia arctica for the 
Champla in Sea silts and clays. M ya are11aria a nd M ytilus edulis a re of much Jess common a nd 
less widespread occurrence and a re not considered to be ind ex species, a lthough t heir presence, 
along with Macoma balthica a nd Hiatella arctica, contributes to th e evidence for the shallow
water ori gi n of the sa nds and gravels. Por1/a11dia arctica, a lthough it has been recorded from 
dep ths of as little as 3 metres, is characteri stica lly fou nd in deeper waters. 

A n attempt to determine precise water temperatures for the Cha mpla in Sea was not 
successful. Shell s were chosen from d iffe rent elevations to show changes, if a ny, that migh t 
have occurred within the time spa n of the sea. They were a lso se lected to give as wide an 
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a real coverage as poss ible. From the twenty-three sa mples selected initia ll y, ten were sent t o 
Isotopes, Inc. for oxygen-isotope ana lysis. Following a re t he sa mples tested : 

Sa mple No. Species 

M aco111a balth ica 

3 M . balthica 

4 Hiatella arctica 

5 H . arctica 

6 M . balthica 

lOa H . arclica 

11 H . arct ica 

12 M . ba!th ica 

13 M . balthica 

14a M . ba/th ica 

Locality 

Lot 18, con. I, Staffo rd 
tp., Renfrew co., Onta rio 

Lot 6, con. VII , Ramsay 
tp., Lana rk co., Ontario 

Sand pi t at old Uplands 
Airport, Ottawa, Onta rio 

Lot 19, con. IV, Cumberl and 
tp ., Russe ll co., Ontario 

Ca rdinal, Onta rio 

Riviere Beaudet, Quebec, 
just no rth of St. Lawrence River 

Cote Ste. Catherine Road and 
St. Joseph Blvd., Montreal , Quebec 

Beaugrand a nd Souligny, 
Montrea l, Quebec 

2.5 miles northwest of 
St. Narcisse, Quebec 

La Ca rriere, Quebec 

Eleva tion (feet ) 

475 

440 

275 

225 

275 

165 

300 

55 

345 

209 

Results a re given as Ii oxygen-18 re lati ve to the PDB sta nd a rd (C0 2 p roduced from 
Belem nitel/a americana from the Cre taceous Peedee F o rm a tion on the righ t bank of the Peedee 
River a t Burgess Ferry, nea r Florence, So uth Ca rolina). To calc ul a te the temperature of form a
tio n of the carbona te, th e fo llowin g equatio n is u sed : 

t = 16.5 - 4.3(/i - A ) + 0 .14 (/i - A)2 

where Ii is th e va lue de te rmined a nd A is the va lue for the wa te r in which the ca rbona te fo rmed . 
For a verage, present-day sea wa te r, the va lue o f A = 0 D/ oo is used. A value fo r fresh wa te r, 
based on wa ter from L a ke M ichiga n, is A = -7 0/ 00 ':' . J. N . Weber (Nat ure, vol. 203, N o. 4948, 
A ugust 1964, p. 970 ) gives a va lue of A = - 8. 15 o / oo for Quaterna ry freshwater ca rbonate. 
Appa rently no va lue h as been determined yet fo r Qua terna ry ma rine carbona te. 

A s a m a tter of inte rest, temperatures have been ca lc ula ted u sing a ll th ree va lues for A. 
The two sp ecies a nalyzed gave d rast ica ll y d iffe re nt result s, as ca n be seen by the foll owing 
summa ry. 

Temperature (°C) 

Mean Fresh Quate rnary 
Sample 0 0 1s sea water water fresh wa ter 

Species No. Elev. re l. to PDB A = 0 0/ 011 A =-7 0/oo A = -8. 150/oo 

Maco111a balthica 1 475' - 10.58 77.7 33.7 27 .0 
3 440' - 9.77 71.9 29 .5 23.8 

13 345' - 10.07 74.0 3 1.0 25.3 
6 275' - 6.9 1 53.0 16.1 12.7 

14a 209' - 12.04 88.6 4 1.8 35.3 
12 55' - 11 .00 80.7 35.9 29.9 

Hiatel/a arctica 11 300' - 1.56 23.6 - 2.8 - 5.8 
4 275' - 5.08 42.0 8.7 4.6 
5 225' - 2.07 26.0 -1.3 - 4.4 

lOa 165' - 2.32 27.2 - 0.7 - 3.9 

*R. K. Wanless , Geological Survey of Ca nada, pers. corn. 
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TABLE II Geographical Distribution and Abundance of Species 

SPECIES 

Ma coma balthica 

Portlandia arctica 

ostracods 

Elphidium bartletti 

Hiatella arctica 

Mytilus edulis 

Prote/phidium orbiculare 

/s/andie/la teretis 

Elphidium clavatum 

lslandiella islandica 

Tethya /ogani 

17 102 
NUMBER OF LOCALITIES 

55 

AREA 
4 

..... ....__ 

36 13 

Elphidium frigidum 

Globulina glacialis 

Laryngosigma sp. 
• I .l- --!---- +-----

Hyperammina sp. 

Bafanus crcna tus 

Mya arenaria 

Elphidium incertum 

Pseudopo!ymorphina novangliae 

Macoma ea/cares 

Elphidium subarcticum 

Pyrulina angusta 

Astarte montagui vars . 

Mya truncata uddevallensis ~ 

Ba/anus hameri 

Quinqueloculina seminulum 

Nucu/a tenuis 

lslandiella norcrossi 

ophiuroid 

Ma/lotus villosus 

Margarites sp. 

7 Serpula vermicularis 

Haminoea solitaria 

Axinopsida orbiculata 

diatoms 

Quinqueloculina arctica 

Pseudopolymorphina suboblonga 

Polymorphinidae, gen. & sp. indet. 

? Dentalina sp. 

Guttulina dawsoni 

M ya cruncata 

Elphidiella arctica 

Cylichna alba __ 

Neptunea despecta tornata _ 

Nuculana pernu/a, ___ _ 

._ ___ ___, ____ - . - ----
...... L--

·'-----;_----+-------+------! 

. L-

>-----+--------< - . - . - ! _____ ..___ ___ __._ ___ _, 

<-
_L -

I 

Trichotropis borealis _____ ;_----+------f------1 
Crassostrea virginica ___ _ 

Lagena apiopleura ------1--------j----j---+------i 
Cibicides lobatulus 

Buccella frigida 

lepeta caeca 

Buccinum sp. 

Pateoris hauerinoides 

Natica pa/Iida 

Buccinum undatum 

Natica clausa 

Musculus niger _____ _ 

Buccinum tenue 

Yoldia limatu/a __ 

lyonsia arenosa ______ L-------'-------'----_,_ ___ __, 



Table II con tinued 

Retusa obtusa 

Nuculana tenuisulcata 

Serripes groenfandicus 

Thyasira gouldi 

Buccinum cyaneum 

M ya pseudoarenaria 

M ysef/a p/anulata 

Hemithiris psittacea 

Tachyrhynchus erosum 

Chlamys islandicus 

Epitoi1ium greenlandicum 

Buccinum plectrum 

Ba/anus batanus 

+~ l + 

Exp lanation of Areas 

Area T. 45 N - 46 N. west of 76 W; comprising Chalk River. Pembroke, Fort Coulonge. 
Cobden. Quyon. Renfrew, Arnprior and Carleton Place map-areas. 

Area 2. North of 45 N. 74 "' W-76 W; comprising Low, Wakefield. Thurso, Hawkesbury, 
Lc1chute, Ottawa. Russell. Alexandria. Vaudreuil, Kemptville. Winches ter. 
Cornwall and Hunt1i1gdon map-areas. 

Area 3 South of 45 ::iN. east of 76 W; comprising Merrickville. Morrisburg and 
Massena map-areas. 

Area 4. 45.::N-46 N, 72 W - 74 W; comprising Laurentides. Verch'eres. Upton, 
Drummondvi/le. Laval, Be/oeil. St. Hyacinthe. Lachine, St. Jean. Granby. 
Chateauguay and Lacolle map-areas. 

Area 5. 46 N- 47 N, 72 "' W - 74 W; comprising Montauban, Shawinigan, Grondines, 
Trois-Rivie res, Bficc1ncour. Sorel, Yamaska and Aston mop-areas. 

Area 6 . 46°N -47 N, east of 72 W; comprising St. Raymond. Quebec, Portneuf, 
ChaudiiJre and Lyster map-areas. 

71 - 100 % of localities 

51-70% of localities 

3 1-50 % of localities 

21 - 30 % of localities 

Explanation of Symbols 

11-20 % of localities 

6 - 10 % of localities 

1- 5 % of localities 

PALEO ECOLOGY 

GSC 

Why the two species gave such widely differing values is not known. Perhaps some 
physiologic difference is reflected here. It is interesting to note that the lowest temperature for 
M acoma balthica a nd the highest for Hiatel/a arctica a re for sam ples from the same elevation, 
na mely 275 feet. It is perhaps not surprising that the results are anomalous when considered in 
the light of studies carried out by Keith a nd Pa rker. They state (1965, p. 115) 

Oxygen isoto pic data for modern shell s from known environm ents a re interpreted 
as indicating that 0180 of fossil shells can not be used as a basis for conclusions regarding 
pa leotemperatures in margina l m a rine environments of a ncient seas, because the tempera
ture effect is masked by larger effects du e to ri ver water additions and to evapora tion 
a nd rest ricted mixing, which ca use loca l var iations in the oxygen isotopic composition 
of the water. 

Waters of the Champla in Sea were probably not tr uly marine anywhere, and the salinity was 
certainly variable, being lowe r in the restricted extrem ities of the sea wh ere influx of fresh 
water had a m a rked effect. The presence of Port/a11dia arctica in t he early, deepe r water clays 
suggests higher salinity then than preva iled during later stages of the sea . 

A qua litative eva luation of the fauna s indi cates that the water was colder in the earlier 
stages of the sea , and later became more moderate. Apparently at no time did strictly Arctic 
temperatures prevail , un less in the initi a ll y relative ly deeper wate rs in which Portla11dia arct ica 
Jived . The near-shore waters of this period were characterized by M acoma balthica, a species 
whose range extends to the Arctic Ocean, but one that does not actua ll y penetrate truly 
Arctic wa ters. Lower stages of the Champlain Sea, below about 300 feet above present sea level , 
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TABLE IJ[ Distrib11tio11 a11d A b11 11da11ce of Species According to Elevation 

SPECIES 

Macoma balthica 
Hiatella arctica 
M ytilus edulis ___ __ 
Ba/anus crenatus 
M ya truncata uddevallensis __ 
ostracods __ _ 
Hyperammina sp. 
Elphidium bartletti __ _ 
Protelphidium orbiculare 
Portlandia arctica 
Elphidium c/avatum 
/slandiel/a teretis 
Laryngosigma sp. __ 
/slandiella islandica 
Globulins glacialis 
Elphidium frigidum 
Tethya logani 
Elphidium subarcticum _ 
Buccella frigida 
Astarte montagui vars . 
Serripes groenlandicus 
Macoma calcarea 
Mya pseudoarenaria __ _ 
Natica c/ausa __ _ 
Trichotropis bores/is 
Buccinum cyeneum 
ophiuroid _ 
Cibicides /oba tulus 
Retusa obtusa 
Pseudopolymorphina novangliae 
Nuculana minuta 
Musculus niger 
Lyonsia arenosa 
Mya truncata 
Neptunea despecta tornara 
Pyrulina angusta 
Crassostrea virginica 
Elphidium incertum 
Mya arenaria 
Haminoea solitaria 
Quinqueloculina arctica 
lslandiella norcrossi 
7 Dentalina sp. 
Guttulina dawsoni 
Ba/anus hameri 
Quinqueloculina seminulum 
Pateoris hauerinoides 
dia toms 
Nucula tenuis 
7 Serpula vermicu/aris 
Margarites sp. 
Polymorphinidae, gen. & sp. indet. 
Axinopsida orbiculata 
Lagena apiopleura 
E!phidiella arctica 
Pseudopolymorphina suboblonga 
Buccinum sp. 
Cylichna alba 
Natica pa/Iida 
Mysella planulata 
Hemithiris psittacea 
Tachyrhynchus erosum 
Chlamys islandicus 
Epitonium greenlandicum __ 
Buccinum plectrum 
Buccinum tenue 
Ba/anus balanus 
Lepeta caeca 
Yoldia limatula 
Thyasira gouldi 
Ma/lotus villosus 
Buccinum undatum 
Nuculana tenuisulcata 

14 

0 
NUMBER OF LOCALITIES 
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PALEOECOLOGY 

were marked by M ya arenaria. M. arenaria is a species of the intertidal zone whose present 
northern limit of range in the western Atlantic is about 57° north latitude. Several specie , i.e., 
Yoldia limatu/a, Mysella pla1111/ata, a nd Lyonsia hyalina, which do not range north of the Gulf 
of St. Lawrence, penetrated on ly the eastern part of the Champla in Sea, although Neptunea 
despecta tornara, whose northern lim it is a lso Gulf of St. Lawrence, has bee n reported from as 
far west as Ottawa (Johnston , 1916, 1917 ; Antevs, 1939; Richards, 1962) , a nd has been found 
by the writer at Montreal. 

Explanation of Symbols 

71- 100 % of localities 

51- 70 % of localities 

31 - 50 % of localities __ _ ._ 

21 -30% of localities __ ___ _ 

11-20 % of localities 

6 - 10 % of localities ___ .. 

1- 5 % of localities 
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DESCRIPTION OF SPECIES t 

PROTISTA 

Phylum PROTISTA 

Subphylum SARCODINA Schmarda, 1871 

Class RHIZOPODEA von Siebold, 1845 

Subclass LOBOS/A Carpenter, 1861 

Order FORAMINIFERIDA E icbwald, 1830 

Suborder TEXTULARIINA Delage and H erouard, 1896 

Superfamil y AMMODISCACEA Reuss, 1862 

F amily A STRORHIZIDAE Brady, 188 1 

Subfamily HIPPOCR EPI N JNAE Rhumbler, 1895 

Genus Hyp erammina Brady, 1878 

?H yperammina sp. 

Plate I , fi gures l a, b 

Hypermnmina Brady, Ann. Mag. N at. Hist. , ser. 5, vol. 1, 1878, p. 433 . 

Genus characterized by an elongate test of cemented sand gra ins, consisting of a bulbous 
pro loculus and long, t ubula r second chamber; cement either calcareous or fe rru ginous, sand 
grains generally angula r quartz fra gments; aperture terminal and rounded. 

R em arks. T wo fragments of a specimen tenta tive ly referred to this genus were fo und in 
the Pembroke area. 

T ype and occurrence. H ypotype, GSC No. 20094. Locality 2 : lot 18, con. I , Stafford tp., 
near Pembroke, Ontario , at an elevation of 475 feet above sea level. 

l QnJy those species examined and identified by the writer are described . 

16 



Suborder MILIOLINA Delage and Herouard, 1896 

Superfamily MILIOLACEA Ehrenberg, 1839 

Family MILIOLID AE E hrenberg, 18 39 

Subfam il y QUINQUELOCU U N INAE Cushman, 1917 

Genus Q11i1lqu eloculina d 'Orbigny, 1826 

Q11i11q11eloc11/ina arctica C ushm an, 1933 

Pl ate I , fi gure 2 

Quinqueloculina arctica Cushman, Smithsonian Inst. Misc. Collections, vol. 89, No. 9, p. 2, pl. 1, figs. 
3a-c; Loeblich and Tappan , Smithsonian Inst. Misc. Collections, vol. 121, No. 7, 1953, p. 40, 
pl. 5, figs. 11, 12. 

Test free, ovate, with chambers angled and showing a qu inqueloculine a rrangement; wall 
calcareous, surface smooth; sutures slightl y depressed; aperture with a thin , bifid tooth. 

R emarks. This species may be di fferenti ated from Q. semi11ulum by its more robust shell 
and by the distinct angu la tion of tbe ma rgins of the chambers. 

T ype and occurrence . H ypotype, GSC No. 20095. Locality 95: C.N.R . relocation, lot 21 (?), 
con. II, Osnabruck tp ., Stormont co., Onta rio ; e levat ion about 270 feet above sea level. 

Qui11que/oculina seminulum (Linne, 1758) 

Plate l , figures 3, 4 

Serpula seminulum Linne, Systema Nat. , ed. 10, tomus 1, 1758, p. 786. 
Qui11queloc11/ina seminulum (Linne), Cushman, U.S. Natl. Museum, Bull. 104, pt. 6, 1929, p. 24, pl. 2, 

figs. 1, 2; Weiss, U.S. Geol. Surv., P rof. Paper 254-G, 1954, p. 161, pl. 33, fig. 11; Feyling-Hanssen, 
Norg. Geol. Undersji)kelse, No. 225, 1964, p. 25 1, pl. 6, fig. 1. 

Test free, elongate, with chambers added in successive p la nes 144° a part, so that fo ur 
chambers may be seen on one side a nd three on the othe r; sutures distinct and depressed; wall 
calcareous-porcella neous; aperture, a t the end of the last chamber, la rge and provided with 
a simple tooth , or may be toothless. 

R emarks. This species is so mewhat va ria ble in outline with some specim ens being more 
elongate and slender than others. All specimens fo und were considerably abraded. 

Occurrence . Loca lities 94, 157, a nd 159 . 

T ypes. H ypotypes, GSC No. 20097 , from a gravel p it 1.4 mil es southeast of St. Philomene, 
Quebec, a t an elevation of about 215 feet ; GSC No. 20096, from Jot 29, con. IV, Co rnwa ll tp., 
Stormont co., Ontario ; eleva tion 207 feet above sea level. 

Genus Pateoris Loeblich and Tappan , 1953 

Pateoris hauerinoides (Rhum bier, 1936 ) 

P late I , figure 5 

Milio/i11a se111i1111/11111 (Linne) va r. discijor111is (Macgill ivray), Williamson, Recent Foram inifera of Great 
Britain , 1858, p. 86, pl. 7, figs. 188, 189 (not Ven11ic11/11m discifonne Macgillivray, 1843). 

M i/iota (Q11 inqueloc11/i11a) subrotunda (Montagu) , Parker and Jones, Phil. T rans. Roy. Soc. London, 
vol. 155, 1865, p. 411, p l. J 5, figs . 38a, b (not Vern1ic11/11111 s11brot1111d111H Montagu, 1803). 

Q uinq11eloculi11a s11brot11nda (Montagu) forma hauerinoides Rhumbler, Foram. der Kieler Bucht, Tei[ 
11 - Ammodisculinid ae bis Textulinidae, vol. 1, No. 1, 1936, pp. 206, 217 , 226, text-figs. 167 
(p. 205), 208-212 (p. 225). 

Pateoris haueri11oides (Rhumbler), Loeblich and Tappan , Smithsonian Inst. Misc. Collections, vol. 121, 
No. 7, 1953, p. 42, pl. 6, figs. 8-12, text-figs. lA, B; Feyling-Hanssen, Norg. Geol. U ndersji)kelse, 
No. 225, 1964, p. 256, pl. 6, fig. 5. 
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FAUNAS OF TH E PL E ISTOCENE C HAMPLA IN SEA 

Test free , somewhat com pressed, circula r to subcircul a r in out line; ea rl y cha mbers show 
a quinqueloculine arra ngement , later chambers added in a single pl ane, with 21.1z to 3 chambers 
to a co il ; wa ll ca lcareous- porce lla neous with a smooth , po lished surface, sometimes with trans
verse wrink le on la ter chambers; a perture a low arch in juven il es, opening out later and 
developing a n a lm ost s li t- like ex tension in adults. 

R em arks. The single specimen fou nd is a you ng ind ividu a l. 

T y pe and occurrence . H ypotype, GSC o. 20098. Loca lit y 157: pit 1.4 miles southea t 
of St. Philomene, Quebec: e levat ion about 215 feet above sea level. 

Subo rde r ROTAUINA Delage and H erouard, 1896 

Superfamil y NODOSA RIACEA E hrenberg, 1838 

Fami ly NODOSAR IID AE Ehrenberg, 18 38 

Subfami ly NODOSAR II NAE E hrenberg, 1838 

Genus D enta /in a Risso, 1826 

?De11 ta /i11 a sp . 

Plate J, figure 6 

Denta/i11a d'Orbigny, Ann. Sci. Nat. , vo l. 7, 1826, p. 254. 

Genus com pris in g fo rms with an e longate, genera ll y arcua te test, numerous cha m bers in 
a linear series; su lllres usua ll y oblique; wa ll ca lcareous, smoot h and opaque ; apertu re radiate 
a nd may be ei ther centra ll y o r eccent rica ll y placed . 

R emarks. Only the initi a l chamber was found; its rounded outline suggests a form similar 
to D enta/i11a baggi Galloway a nd Wissle r. 

Type and occurrence. H ypotype, GSC No. 20099. Loca lity 113: eastern edge of Farrans 
Point, Onta ri o; e levat ion a bout 240 fee t above sea level. This locali ty is now under water, 
having been fl ooded by construction of the St. Lawrence Seaway. 

Genus Lageua Wa lker and Jacob , 1798 

Lagena apiopleura Loeb lich a nd Tappa n, 1953 

Pl ate T, figure 7 

Lage11c1 apiop/e11ra Loeblich and Tappan, Smithsoni an Inst. Misc. Collections, vol. J 2 1, No. 7, 1953, 
p. 59, pl. JO, figs. 14, 15; Feyling-Hanssen, org. Geo l. Underss6kclse, o. 225, 1964, p. 284, pl. 11 , 
fig . 3. 

Test free, single cha mbered, pear-shaped out line, c ircula r in c ross-secti on; surface of the 
ca lcareous hya line wa ll o rna mented wit h a few longitudi na l ribs ex tending from a ring at the 
base of the cha mber upwa rd to a smooth coll a r into which they merge just below the apertural 
neck; aperture round , at end of short, smooth neck. 

R emarks. This species is rare in the C ha mpla in Sea deposits; a single specimen is known 
from Montreal. It is a cold-wa ter fo rm , hav ing been previously recognized from the waters off 
northern A laska, G reenl and , a nd U ngava Bay . 

T ype a11d occurrence. H ypotype, GSC No. 20 100. Loca lity 151: co rner of Isabell a and 
Decarie Streets , Montrea l, Q uebec. Elevation about 205 feet a bove sea level. 
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DESCR IPTION OF SP EC IES 

Genus Glob11 /i11 a d'O rbigny i11 de Ja Sagra, 1839 

Clobuli11a glacialis Cushm a n a nd Ozawa, 1930 

Pla te I , figure 9 

G/obu/ina g/acialis Cushman and Ozawa, Proc. U.S. Natl. M useum, vol. 77, No. 2829, art. 6, 1930, 
p. 71, pl. 15, figs. 6, 7. 

Test fus ifo rm, ta peri ng more towa rd base than at apertura l end; chambers a rranged in a 
nea rl y trise ria l ser ies, embracing in a clockwise manner, infl ated; a n addi tional extra chamber 
often p resent hi gher up on test; sutures dist inct, wa ll smooth and a lmost transparent; aperture 
terminal and radiate. 

R emarks. Only o ne speci men was fo und at each of the three localities. 

Occurrence . Loca lit ies 37, 65, and 11 7. 

Type. H ypotype, GSC No. 20 I 02, from 2.5 miles south -so utheast of Alexa ndria, Ontario, 
lot 6, con. I, Kenyon tp. , e levat ion 297 feet above sea level. 

?C /obulina sp. 

G/ob11/i11a d'Orb igny, in de la Sagra, Hist. Phys. Pol. et Nat. de !' Isle de Cuba, 1839, "Foraminiferes", 
p. 134. 

Test ovate to globula r, chambers ove rl apping, appea ring in a tri serial a rrangement ; sutures 
d isti nct b ut genera ll y not depressed; aperture radiate. 

R emarks. Because of the fragmenta ry nature of th e materia l, posi tive ident ifica ti on is not 
possible. 

Occurrence. Loca lity 16. 

Genus G111tuli11a d'Orb igny, J 839 

C11tt11 /i11a dawso11 i Cush ma n and Ozawa, 1930 

Pla te I , fi gure J 0 

G111tuli11a dawso 11 i Cushman and Ozawa, Proc. U.S. Na tl. Museum, vol. 77, art. 6, 1930, p. 47, pl. 12, 
figs. 1, 2; Feyling-Hanssen, Norg. Geol. Unders!'\kelse, No. 225, 1964, p. 297, pl. 12, figs. JO, 11. 

Test elongate, wider in upper pa rt and ta pering towa rd base; chambers fo rming a cou nler
clockwise, quinqueloculine ser ies with each succeed in g chamber much fa rther removed from 
the base; wa ll smooth wit h distinct sutures; a perture radiate. 

R em arks. T his is a cold-wate r species, hav ing been recorded previously from Hudson 
Bay by Cushma n and Ozawa ( 1930), and from off Spitzbe rgen a nd East G reenland by Feyling
H a nssen (1 95 4 ). T he latter has a lso fo und it in the H olocene deposits of Spi tzbergen and 
Pleistocene and H olocene depos its of southern Norway. 

Type and occurrence. H ypotype, GSC No. 20 103. Loca lity 11 3: eastern edge of the 
former commun ity of Fa rra ns P oin t, Ontar io ( now fl ooded by the St. Lawrence Seaway); 
elevat ion about 240 feet above sea leve l. 

Genus Pseudo po/ym orp lzilla Cushm a n a nd Ozawa, 1928 

Pseudopolymorphi11 a 11ova11gliae (Cushma n, 1923) 

P la te I , fi gures 11 , 12 

Polymorphina lac/ea (Walker and facob) va r. 11ova11g /iae Cushman, U.S. Natl. Museum Bull. , No. 104, 
1923, p. 146, pl. 39, figs. 6-8. 

Pseudopolymorphina 11 ova11gliae (Cushman), Weiss , U.S. Geol. Surv., P rof. Paper 254-G, 1954, p. 162 , 
pl. 33, fig. 13; Feyling-Hanssen, Norg. Geo l. Unders!'\ke lse, No. 225, 1964, p. 300, pl. 13, fig . 3. 
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FAUNAS OF T HE PLEISTOCENE CHAMPLA IN SEA 

Test elongate, tapering at both ends, compressed , ea rly chambers showing a quinqueloculine 
arrangement, la ter ones becoming bise rial; wall ca lcareous-hyaline, smooth, with indistinct 
sutures; aperture terminal, round and radiate. 

R emarks. P. novang/iae has been reported from Hudson Bay and from off the western 
Atlantic coast as fa r so uth as Rhode Tsla nd. Tt is a lso known from Pl eistocene deposits of Long 
Isla nd , New York, and from southern orway. 

Occurence. Localities 90, 94, l JO, 11 3, 145 , and 175. 

T ypes. H ypoty pes, GSC o. 20104, lot 2, con. II , Osnab ruck tp ., Storm ont co., Ontario. 
Elevation about 265 feet above sea level; GSC o. 20105 fro m Westbury, nea r Mackenzie, 
Montrea l, Quebec: elevat ion 171 feet above sea level. 

Pseudopolymorphina suboblonga Cushm an a nd Ozawa, 1930 

Plate I , figure 13 

Pse11dopo /y111orphi11a s11boblonga Cushman and Ozawa, Proc. U.S. Nat l. Museum , vol. 77, art. 6, 1930, 
p. 91, pl. 23, figs . 3a-c; Feyling-Hanssen, org. Geo l. Und e rs~ke l se, No. 225, 1964, p. 300, pl. 13, 
fig. 4. 

Test elonga te, mo re acute a t apertu ral end than a t base, but with greatest width towards 
upper pa rt ; cha mbers infl a ted , slightly overlapping, showing first quinquelocu line and later biserial 
a rrangement ; wa ll smooth , sutures depressed ; aperture radiate. 

R emarks. This species was described from th e P liocene of Japa n and is found at present 
off the Japa nese coast. It has a lso bee n found in the Pl eistocene of sou thern orway. A sin gle 
specimen was found at loca lity 110. 

Type and occurrence. H ypotype. GSC No. 20 106. L oca lity l J 0: Jot 15, con. III, Co rnwa ll 
tp ., Stormont co., Ontario, at a n eleva ti on of 197 feet above sea level. 

Pseudopolymorphina sp. 

Pse11dopo/y111 orphi11a Cushman and Ozawa, Contrib. Cushman Lab. Forami niferal Res., vol. 4, pt. 1, 
1928, p. 15. 

Test elongate, early chambers showing quinquelocu line and la ter ones biserial a rra nge
ment , chambers sli ghtl y overlapped with depressed sutures: a perture radiate. 

R emarks. The specim ens from the follow ing loca lities were broken, and speci fi c deter
minations were uncertain. 

Occurrence . L oca liti es 94, 95, lJ 4, 136, 14 1, and 223. 

Genus Pyrnlina d"Orbi gny in de la Sagra , 1839 

Pyrulina angusta (Egge r, 1857) 

Pla te T, figure 14 

P oly1110rphi11a (Globu/ina) a11g11sra Egger, Neues Jahrb. Minera l. Geogn., Geol. Petref.-Kunde, 1857, 
p. 290, pl. 13 , figs . 13-15. 

Po/ymor phina a11g 11sra Egger, Cushman, U.S. Natl. Museum, BuLI. 71, pt. 3, 1913, p. 86, pl. 39, fig. '6. 
Py m/ina a11g11sra (Egger), Barker, Soc. Econ. Paleontologists, Minera logists, Spee. Publ. No. 9, 1960, 

pl. LXXll, figs. 1-3. 

Test elongate, subcompressed, cyli ndrica l; a pica l end acute, a pertu ral end obtuse; 
chambers few, elongate; sutures distinct; aperture radia te. 

R emarks. This species also known from on ly a si ngle locality. 

20 



DESCRIPTION OF SPECIES 

Type and occurrence. Hypotype, GSC No. 20107. Locality 94: Jot 29, con. IV, Cornwall 
tp., Stormont co., Omario, at an elevation of 207 feet above sea level. 

Pyrulina sp. 

Pymlina d'Orbigny in de la Sagra , Hist. Phys. Pol. et Nat. de J'I sle de Cuba, 1839, p. 107. 

Test fu siform , ea rly chambers arranged spirally, approximately 120° apart, later chambers 
added biseria lly; sutures flu sh; aperture rad iate. 

R emarks. Preservation of these specimens was such that identification to the species level 
was not possible. 

Ocrnrrence. Localities 60 and 87. 

Fam il y POLYMORPHINJDAE d"Orbigny, 1839 

Genus and species indet. 

Plate I, fi gure 8 

Po/y111orphinidae d'Orbigny , in de Ja Sag ra, Hist. Phys. Pol. et Nat. de !'Isle de Cuba, 1839, p. 131. 

Test multilocular with chambers a rranged spi ra ll y or sigmoidally about the longitudinal 
axis of growth, or biserially, or uniserially, often partly overlapping; aperture terminal, radiate. 

R emarks. Only the one specimen was found. It bea rs a superficial resemblance to 
Marginulina (Family Nodosa riidae), but some of the lines on the test that appear to be sutures 
a re of secondary o rigin, probably resulting from pressure. 

Type and occurrence . H ypotype, GSC No. 20 101. Locality 50: bank of St. Lawrence 
River, just east of creek 7 m iles east of Morrisburg, Onta rio; eleva tion 225 fee t above sea level. 

Fami ly GLANDULINIDAE Reuss, 1860 
Subfamily GLANDULININAE Reuss, 1860 

Ge nus Laryngosigma Loeblich and Tappa n, 1953 

Lary ngosigma sp. 

Laryngosig1r1a Loebl ich and Tappan, Smithsonian Inst. Misc. Collections, vol. 121 , No. 7, 1953, p. 83. 

Test free, somewhat compre sed; chambers biserially a rranged in a sigmoid series, each 
succeeding chamber fa rther removed fro m the base; aperture terminal and rad iate, with an 
entosolenian tube. 

R emarks. A single specimen was found that is probably referab le to this genus. 

Occ11re11ce. Loca li ty 16. 

Superfami ly BULIMINACEA Jones, 1875 

Fa mi ly IS LAN DI ELLI DAE Loeblich a nd Tappan, 1964 

Gen us I slandiella N91rvang, 1958 

l slandiel/a islandica (Nprva ng, 1945) 

Plate I , figures 15, 16 

Cassid11/ina islandica Njiirvang, Zool. Iceland, vol. 2, pt. 2, 1945, p . 41, fig. on p. 42, tfs. 7, 8d-f. 
Jslandie/la islandica (Ni;Jrva ng), Njii rvang, Yid. M edel. D ansk Naturhist. Foren. , vol. 120 (1958) 1959, 

p. 26. 
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FAU AS OF TH E PLEISTOCENE CHAMPLAIN SEA 

Test free , inflated , rather large, with about four pairs of chambers in the last whorl 
reaching to the umbilicus on one side a nd with onl y a sma ll triangula r portion visible on the 
other side ; wa ll calca reous, radia te-fibrous, sm ooth , with depressed sutures; a perture elongate 
with an internal plate-like tooth extendin g from posterior edge of aperture. 

R emarks. This is one of the more com mon species of Foraminifera in the Cha mpla in Sea. 
It is a widespread species in arct ic and boreal waters now. 

Occurrence. Loca lities 16, 37 , 50, 92, 94, 103, 106, 11 3, 174, 182, 196, 198, 201 , 206, 207, 
210, a nd 218. 

T ypes. Hypotypes, GSC No. 20108, from 1he north bank of St. Lawrence River, just 
east of the creek 7 miles east of Morrisburg, Ontario, a t a n eleva tion of 225 feet above sea 
level ; GSC No. 20109, from the bank of a small stream fl owing into the St. Lawrence 3.2 mi les 
southwest of D escha illons, Quebec; elevation about 100 feet above sea level. 

l s/andiella norcrossi (Cushma n, 1933) 

Plate I , figures 17, 18 

Cassid11/i11a 11orcrossi Cushman, Smithsonian Inst. Misc. Collections, vol. 89, 10. 9, 1933, p. 7, pl. 2, 
figs. 7a-c. 

Jsla11diella norcrossi (Cushman), Feyling-Hanssen, org. Geol. Unders~ke l se, o. 225, 1964, p. 325, 
pl. 16, fig . 20; pl. 17, fig. I. 

Test free , biconvex, periphery subacute to s li ghtl y keeled ; chambers distinct , triangular in 
side view, alternating from one side to the other, being more nearly equal on the two sides 
than is usual for the genus ; wa ll ca lcareous, finely perfora te and tra nsluscent, with distinct , 
limbate sutures; a perture elongate. 

R emarks. Present distribution of this species is mainly Arctic. It is common in the 
Pleistocene of southern orway, but rare in the Pleistocene Champl ain Sea deposits. 

Occurrence. Loca lities 90 a nd 159. 

T ypes. Hypotypes, GSC No. 20110, from lot 2, con . H, Osnabruck tp. , Stormont co ., 
Onta rio ; elevation about 265 feet above sea level ; GSC No. 20111 , from the second gravel pit 
from the southern end of the St. Philomene Ridge, Quebec, at an elevation of 165-170 feet 
above sea level. 

l s/andie!la teretis (Tappa n, 195 1) 

Pla te I, figure 19 

Cassid11/i11a tereris Tappan, Contrib. Cushman Found. Foraminiferal Res., vol. 2, pt. l , '195 1, p. 7, pl. l , 
figs . 30a-c. 

Ts/a11diella reretis (Tappan), Feyling-Hanssen, org. Geol. Unders~ke l se, No. 225, 1964, p. 326, pl. 16, 
fi g. 17. 

Test free , lenticula r, with a clear umbilical boss on either side; chambers alternate on 
both sides of periphera l kee l, each extendi ng from 1he umbilicus on one side about ha lfway to 
umbilica l boss on other side; eight to ten cha mbers visible along periphery ; wall smooth, 
calca reous, with distinct, gentl y curved sutures ; aperture elon ga te and crescentic. 

R emarks. Islandie/la teretis is widely distributed throu ghout the Champlain Sea depo its, 
being next in abundance only to species of the genera Elphidiu111 and Protelphidium . 

Occurrence. Localities 16, 65 , 90, 92, 94, 95, 102, 106, 113, 118, 123 , 136, 140, 150, 151 , 
157, 161 , 163 , 174, 177, 178, 180, 182, 194, 195, 198, 199, 201, 204, 206- 209, 210, 214, 
218-220, 222, and 224. 

T ype. Hypotype, GSC No. 20112, from lot 6, con. I , Kenyon tp., Glenga rry co., Onta rio; 
elevat ion 297 feet above sea level. 
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Superfamily DISCORBACEA Ehrenberg, 1838 

Family DISCORBIDAE Ehrenberg, 1838 

Subfamily DISCORBINA E Ehrenberg, 1838 

Genus Buccella Anderson, I 952 

Buccella frigida (Cushma n, 1922) 

Pl ate I, figures 20, 21 

P11/ vi1111/i11a frigida Cushm an, Contrib. Can. Biol. , (192 1) 1922, o. 9, p. 144. 

DESCRJPTION OF SP ECIES 

B11cce/la frigida (Cushman), Anderson, J . Wash. Acad. Sci., vol. 42, No. 5, 1952, p. 144, figs. 4a-c, 
5, 6a-c; Loeblich and Tappan, Smithsonian Inst. Misc. Collections, vol. 121, No. 7, 1953, 
p. 115, pl. 22, figs . 2, 3; Feyling-Hanssen, Norg. Geol. Und ersi;lkelse, No. 225, 1964, p. 337, pl. 18, 
figs . 15-18. 

Test free , sma ll , biconvex a nd trochoid, with a smooth surface; dorsa l side has slightly 
curved, limbate sutures, oblique to peripheral margin ; vent ra l side with curved to rad ia l sutures 
filled with pustulose ma teria l; umbilicus and basal ma rgin of last-formed cha mber a lso pustulose; 
five to seven chambers in the las t whorl , adult tests having two and one-ha lf to three whorls; 
a perture concealed. 

R emarks. This is a common species on the Scotian shelf today, but was of limited dist ribu
tion in the Champla in Sea . It a lso inhabits most a rctic a nd borea l waters. 

Occurrence. Loca lities 141, 209, 223, and 224. 

Types. Hypotypes, GSC No. 20 114, from south shore of St. Lawrence River, 3.2 miles 
east of D eschaillons, Quebec, elevation about I 5 feet above sea level; GSC No. 20 113, from 
east ba nk of Gra nde Riviere du Chene, just south of hi ghway 9, Quebec, at a n elevation about 
330 feet above sea leve l. 

Superfa mily ROT ALIA CEA Ehrenberg, 1839 

Fa mily ELPHIDllDAE Gal loway, 1933 

Subfamily ELP H!DII AE G a lloway, 1933 

Genus E lpliidiut11 de Montfort , 1808 

Elphidium bartletti Cushman, 1933 

Plate I , figures 22, 23 ; Pl ate II, figure 1 

Elphidium bartlelli Cushman, Smithsonian Jnst. Misc. Collec tions, vol. 89, No. 9, 1933, p. 4, pl. 1, 
fi g. 9; Loeblich and Tappan, Smithsonian Inst. Misc. Collections, vo l. 12 1, No. 7, 1953 . o. 96, pl. 18, 
fi gs . 10-14; Feyling-Hanssen, Norg. Geol. Undersi;l kelse, o. 225, 1964, p. 343, pl. 21, figs. 1, 2. 

Test planispira l, involute to slightl y evolute, with slightly depressed umbi lica l reg ions; 
periphera l ma rgin rounded a nd somewhat lobulate; commonl y nine or ten cha mbers in fina l 
whorl , but may be as few as seven or as many as twe lve ; wall calca reous, smooth and glas y, 
umbilical area fill ed with gra nul ar materi al; sutures gentl y curved a nd depressed with pores 
and short , broad ret ra l processes; a perture consisting of a row of pores at base of a pertura l 
face and scattered pores in apertural face of last chamber. 

R emarks. E lphidium bartletti is one of the most common foraminiferal species in the 
C hamplain Sea deposits. It penetrated a lmost to the maximum limits of the ma rine invasion, 
a nd inhabited areas in which brackish conditions preva iled . This species is widely distributed 
in cold waters today, especiall y at shallower depth s. 

Occurrence. Loca lities 2, 16, 42, 47, 53 , 60, 89, 9 1, 94, 95 , 102, 104, 106, 110, 117, 118, 
120- 124, 126, 140, 151 , 154, 158, 163, I 75, 180, 182, 186, 191 , 196, 199, 203 , 208, 209, 215, 
a nd 224. 
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FAUNAS OF THE PLEISTOCENE CHAMPLAI N SEA 

Typ e. H ypotypes, GSC Nos. 20 11 5 a nd 20116, from a pit west of Riviere Beaudet a nd 
south of highway 2 in Quebec; elevat io n about 165 feet above sea level; GSC No. 20117 from 
site of the Cornwa ll dyke, in the vic inity of the H ydro-Elect ri c P ower Commiss ion o f Onta rio 
office, Co rnwa ll , Onta rio; e leva tion about 2 10 feet above sea leve l. 

E /phidium frigidum C ushm a n, 1933 
Pl a te II, fi gure 2 

Elphidi11111 /rigic/11111 Cush111 an, S111ithsonian Inst. Misc. Coll ecti ons, vo l. 89, No. 9, 1933, p. 5, pl. J , 
fig. 8; Loeblich and Tappan, S111ithsonian Inst. Misc. Collec tions, vo l. 121, No. 7, 1953, p. 99, 
pl. 18, figs. 4-9 . 

Test gene ra ll y in volute with ro unded per iphery a nd flattened sides; e igh t or nine chambe rs 
in fi na l whorl , ea rli e r o nes o nl y sli ghtl y infla ted a nd la ter o nes mo re infla ted , fina l chambe r 
often hi gher, projectin g beyond gene ra l contour of test ; wa ll ca lca reous a nd coarsely perforate 
with slightly de pressed, curved sutures, each with a row of pores with about ten grooves 
ex te nding in both directions; a perture a row of pores a t base of apertura l face with numerou s 
pores scat te red over a pe rtura l face . 

R emarks. According to G. A. Ba rtlett ( pe rs. corn .) there is a strong poss ibil ity that 
E lp hidium frigidum may be the young fo rm of Elphidiella arctica. U ntil thi s problem has 
rece ived furth e r study, however, the writer in te nds to reta in the names in current use. 

Occurrence. Loca liti es 16, 11 3, 140, 175, a nd 223. 

T y pe. Hypotype, GSC No . 2011 8, fro m the corne r o f M asson a nd D ' lbe rville Streets, 
Montrea l, Quebec ; e leva tio n 173 feet above sea leve l. 

Elphidium i11certum (Willia mson, 1858) 
a nd forma clavatum C ushm a n, 1930 

Pl ate IT , fi gures 3-6 

Po/ysto111 e/la 11111bi/icat11/a va r. i11certa Willi a111son, Ray Soc., London, 1858, p. 44, pl. 3, fig. 82a. 
Elphidi11111 i11cert 1111 1 (Willia111so n) va r. clavat w11 Cushman, U.S. Natl. Museum, Bull. 104, pt. 7, 1930, 

p. 20, pl. 7, fig. JO. 
E/phidi11111 incer111m (Williamson), Macfayden, Geol. Mag., vol. 69, No. 82 1, 1932, pl. 35, fi gs. 16a, b; 

Phleger, Cont rib. Cush111 an Fo und. Fora111ini fera l Res., vol. 3, pt. 2, 1952, p. 83, pl. 14, fig. 7; 
Loeblich and Tappan, S111 ithsonian Inst. Misc. Coll ections, vo l. 121 , No. 7, 1953, p. 100; Barker, 
Soc. Econ. Paleontologists, Mineralogists, Spee. Publ. No. 9, I 960, pl. C lX, fi g. 23. 

Elphidi11111 c/2va111m Cushman, Loeb lich and Tappan, Sm ithsonian Inst. M isc. Coll ections, vol. 121 , 
o. 7, 1953, p. 98, pl. 19, fi gs. 8- 10. 

Elphidi11111 i11cer1wn i11cer1 11 111 (Willia111son) , Feyling-Hanssen, No rg. Geol. Unclerss>Jkelse, No. 225, 1964, 
p. 344, pl. 19, fi gs . 16, 17; pl. 20, figs . 9, 10. 

E/ph idi11111 i11cert111n clava111111 Cushman, Feyling- Hanssen, Norg. Geo l. Unclerss>Jkelse, No. 255, 1964, 
p. 345, pl. 20, figs . 11 - 15. 

Test free, in vo lute, pe riphe ry subacute to rou nd ed; b ium bonate o r with slightl y depressed 
umbilic us, ma rgi n entire o r with last two or three c ha m bers lobula ted , last whorl com posed 
of nine to thi rteen c ha mbe rs; wa ll ca lcareous, transluscent , a nd di st inct ly pe rforate to opaq ue; 
umbili ca l area with one or more c lea r bosses (clavatum) to depressed with sutura l sli ts con
verg ing a t umbi li ca l depress ion (i11certum); sutu res s li ghtl y curved , with po res; retra l processes 
strong to absent , umb ilica l sli ts prese nt in both umbona te and um b ilica ll y de pressed forms; 
a perture a single row of pores at ba se of a pertura l face of last chamber. 

R emarks. Bartlett (1962 , 1965) notes in terg radations between E . clavatum a nd E. 
i11cert1.1111, a nd the Champ la in Sea specim ens fig ured he rewith illustrate this po in t. Figures 3 and 
4 show the smaller form with c lea r centra l boss referred to form a clavatum, a nd F igure 6 
shows ty pica l E . i11 certum , the la rger form with depressed umbilicus a nd grooves radiat ing from 
the umbilica l a rea. F igure 5 is of a n inte rmediate fo rm. These interg rada tions a re a lso recognized 
by Fey ling-H anssen ( 1964 ) . Beca use of stratigra phic considera tions he records the two fo rms 
as subspecies. 

Elphidi11111 i11 cert 11111 form a clava111m is a pparentl y ihe young stage of£. i11cert11m. 
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DESCRIPTION OF SP ECIES 

Occurrence. Loca lities 65 , 87, 95 , 106, 1 10, J 13 , 114, 118 , 124, 136, 138 , 141 , 150, 151 , 
192, 196, and 220 (typical E. incertum); localities 16, 30, 37, 47, 50, 94, 103 , 104, 110, 114, 
120, 141, 143 , 151 , 154, 158 , 189, 195- 197, 199, 203 , 205 , 206, 209, 210, 218, 223 , a nd 224 
(E. incertum forma clavatum). 

Types. Hypotypes GSC No. 20 122, lot 4, con. T, Lochiel tp. , G lengarry co., Ontar io, at 
a n e levat ion about 260 feet above sea level, GSC Nos. 2011 9 a nd 20120, Beaugrand Street, 
100 feet south of Souligny, Montreal, Quebec, elevation about 55 feet above sea level, and 
GSC No. 20 12 1, southwest corner of Isabell a and Decarie Streets, Montrea l, Quebec, e leva tion 
about 205 feet above sea level. 

Elphidium subarcticum C ushma n, 1944 

Plate IT, figure 7 

Elphidi11111 s11barctic11111 Cushman, Cushman Lab. Foraminifera l Res., Spee. Pub!. No. 12, 1944, p. 27, 
pl. 3, figs. 34, 35; Loeblich and Tappan, Smithsonian Inst. Misc. Collections, vo l. 121, No. 7, 1953, 
p. 105, pl. 19 , figs. 5-7 ; Feyling- Hanssen, org. Geol. nders\'lkelse, o. 225, 1964, p. 347, pl. 20, 
figs. 17- 19. 

Test free, p lanispiral, involute, with broad ly rounded periphery a nd somewhat lobu late 
ma rgin ; eight to nine chambers in fi na l whorl , with la te r chambers being rather infl ated ; wall 
calcareous, smooth and t ra nslucent , except for wide opaque band a long sutures, with rows 
of small sutura l pores; a perture a row of pores a t base of aper tura l face with sca ttered pores 
in face. 

R emarks. This is a common species in Arcti c and north Atlantic waters. It is eas ily 
recognized by the wide opaque band a long the sutures. 

Occurrence. Localities 110, 1 13 , 120, 122, 145, 159 , 203 , 209 , 219 , 223 , a nd 224. 

T ype. Hypotype, GSC No. 20 123, from the second pit from the southern end of 
St. Philom ene Ridge, Quebec, a t an elevation of 165- 170 feet above sea leve l. 

Genus Elphidiella C ushm an, 1936 

Elphidiella arclica ( P a rker a nd Jones, 1864 ) 

P la te TT, fi gures 8, 9 

Polysto111 el/a arct ica Parker and Jones, in Brady, Linnaean Soc. London , vol. 24, pt. 3, 1864, p. 47 1, 
pl. 48, fi g. 18. 

Elphidiel/a arctica (Parker and Jones), Loeblich and Tappan , Smithsonian Jnst. Misc. Collections, vol. 
121, No. 7, 1953, p. 106, pl. 20, figs. 1- 3. 

Test la rge and p la nisp ira l, with broad ly rounded periph ery a nd fl a ttened s ides; ten to 
thirteen chambers in fin al whorl; wa ll ca lca reous a nd smooth except for sutural po res and 
occasional shallow grooves ex tending fro m pores across chamber para llel to outer margin ; 
sutures distinct , with ear ly ones s ligh ll y raised a nd later ones slightl y depressed; two rows 
of pores a long each suture ; a per ture consisting of a row of po res somewhat above base of face 
of last chamber, a nd scattered pores above this row. 

R emarks. As noted previously, Elphidiella arclica may be the adult form of Elphidium 
frigidum . 

Occurrence. Loca li ties 132, 13 8, a nd 141. 

T ypes. Hypotypes, GSC Nos. 20124 a nd 20125, southwest corner of McGi ll U niversity 
grounds, corner of Sherbrooke a nd Ma nsfield Streets, Montrea l, Quebec; elevat ion 143 feet 
above sea level. 

Elphidiella sp. 

Elphidiel/a Cushman, Contrib. Cushman Lab. Foraminiferal Res., vol. 12 , pt. 4, 1936, p. 89. 

Test free , involute, bilaterally symm etrica l; sutures genera ll y each with a double row of 
pores; wall calcareous; aperture consisting of sca ttered pores in a pertu ra l face . Elphidie!la is 
described as differin g from Elphidium in lacking retra l processes. 
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FAUNAS OF THE PLEISTOCENE CHAMPLAIN SEA 

R emarks. The specimens from these two localities were poorly preserved and could not 
be identified with certai nty as to species. 

Occurrence. Localities 158 and 159. 

Genus Protelphidium Haynes, 1956 

Protelphidium orbiculare (Brady, 1881) 

Plate II, figures 10, 11 

No11io 11i11a orbicularis Brady, Akad. Wiss. Wien, Kl. Math .- aturw., Denkschr., Bd. 43, Abt. 2, 1881 , 
p. l 05, pl. 2, fig. 5. 

No11 io11 orbiculare (Brady), Cushman, Cushman Lab. Foraminiferal Res., Spee. Pub!. 23, 1948, p. 53, 
pl. 6, fig. 3. 

Elphidium orbiculare (Brady), Loeblich and Tappan, Smithsonian Inst. Misc. Collections, vol. 121 , 
o. 7, 1953, p. 102, pl. 19, figs . 1-4. 

Prote/phidi11111 orbiculare (Brady), Todd and Low, Contrib. Cushman Found. Foraminiferal Res., vol. 
12, pt. 1, 1961 , p. 20, pl. 2, fig. l l; Feyl ing-Hanssen, Norg. Geol. Unders!<lkelse, No. 225, 1964, 
p. 349, pl. 21, fig. 3. 

Test free, planispiral, involute a nd robust with a broadly rounded periphery and flat to 
slightly convex sides, fina l whorl comprising nine to eleven chambers ; wall calcareous, smooth 
a nd hyaline with surface of umbilical a rea granular; sutures distinct, gent ly curved and slightly 
thickened and granu lar in umbilical area; aperture consisti ng of a row of pores at base of 
apertural face of last chamber. 

R emarks. This is the most common forami niferal species in the Champlain Sea deposits, 
with wide areal distribution and abundant specimens at many localities. 

Occurrence. Localities 2, 17, 19, 30, 35, 37, 42-44, 50, 53, 60, 65, 77, 83, 86, 87, 89-95 , 
101, 102, 104, 106, 110, 113-115, 118, 120-124, 126, 128, 132, 136, 138, 140, 141 , 143 , 145, 
151, 153, 154, 157-159, 161 , 163 , 165, 167, 182, 186, 192, 194, 198, 199, 203, 204, 206, 209, 
214, 215,218, 219, 222-224. 

Types. Hypotypes, GSC No. 20126, southwest corner of the McGill University grounds, 
corner of Sherbrooke and Mansfield Streets, Montreal , Quebec; elevation 143 feet above sea 
level; GSC No. 20127, from a pit 1.4 miles southeast of St. Philomene, Quebec; elevation about 
2 t 5 feet above sea level. 

Superfamily ORBITOIDACEA Schwager, 1876 

Family C IBI CIDIDAE Cushman, 1927 

Subfamily crn1cm1NAE Cushman, 1927 

Genus Cibicides de Montfort , 1808 

Cibicides lobarulus (Wa lker and Jacob, 1798) 

Plate II, figures 12, 13 

Naut ilus loba/11/us Walker and Jacob, in Kanmacher, Adam's essays on the microscope, eel. 2, 1798, 
p. 642, pl. 14, fig. 36. 

Truncat11/i11a lobatu/a (Walker and Jacob), Cushman, U.S. Natl. Museum, Bull. 71, pt. 5, 1915, p. 31, 
pl. 15, fig . 1, fig. 34. 

Cib icides /obat11/11s (Walker and Jacob), Cushman, Cushman Lab. Foraminiferal Res., Spee. Pub!. 23, 
1948, p. 78, pl. 8, fig. 14; Barker, Soc. Econ. Paleontologists, Mineralogists, Spee. Pub!. No. 9, 
1960, pl. XCII, fig. 10, pl. XCJII, figs. l , 4, 5; Feyling-Hanssen, org. Geol. nders!<lkelse, o. 225, 
1964, p. 339, pl. 19, figs. 1-3. 

Test piano-convex, usually adhering by fl a ttened or concave dorsal side, ventral side 
convex with periphery acute or rounded , slightly keeled ; seven chambers in last whorl; wall 
calcareous, coarsely perfora te and generally smooth, but sometimes has thickenings on ventral 
side; sutures flu sh and limbate on dorsa l side, somewhat depressed on ventral side; aperture 
periphera l, extending along inner m argin of last chamber on dorsa l side. 
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DESCRI PTION OF SPECIES 

R em arks. Cibicides /obatulus is an extremely va riab le species. It is widespread in cold 
waters today and is m ost common at shallow depths. 

Occurrence. Localities 182, 208, a nd 209. 

Types. H ypotypes, GSC Nos. 20 128 and 20 129, fro m the south bank of St. Lawrence 
River, 3.2 miles east of Deschaillons, Quebec; elevat ion abou t 15 feet above sea level. 

PORIFERA 

Phylum PORIFERA 
Class DEMOSPONGEA Sollas, 1875 

Order EPIPOLASIDA So ll as, 1888 

Famil y T ETH Y !DAE G ray, 1867 

Genus T ethya La ma rck, 18 14 

Tethya /oga 11 i D awson, 1857 

P late II , fi gures 14a- d 

Tethea loga ni Daw~on , Can. Nat. Geol. , vo l. 2, No. 6, 1857, p . 42 1, p l. VJJ , fig . 16a- d. rrerhea Johnston, 
1842 = Tethya Lamarck, 1814]. 

Spicules of this sponge fou nd as isolated ind ividu a ls, in bu ndl es, or clustered as fl attened 
roset tes; ind ividual spicul es ac icula r, gentl y cu rved , ta per ing at both ends, holl ow, some drawn 
out to very fine poi nts, others more bluntly ro unded, many appea rin g to be truncated a nd open 
at each end . 

R emarks. D awson gives a lengt h of }io inch, but the longest measured by t he writer were 
about lfu inch Jong. Wh iteaves (190 1, p . 12) regarded T. /ogani as being identical with Craniella 
cranium (Muller), a prem ise that the wri ter has so fa r been unable to confirm or deny. 

Occurrence. Locali ties 16, 21, 37 , 94, 106, 113, 137, 13 8, 180, 19 1, 200, 215, 216, and 223. 

Type. H ypotype, GSC No. 20 130, from F irst Avenue between A lla n a nd Lacoste, 
Montrea l, Quebec; elevat ion about 165 fee t above sea level. 

?Tethya sp . 

Tethya Lamarck, Mem. Museum Hist. Nat. (Paris), vol. 1, No. 1, 1814, p. 69. 

Specimen consisting of a sma ll cluste r of very fi ne, ha ir- li ke spicules ; spicu les about 
~o inch long. 

R emarks. T his may possibly be the ?Tethea sp. recorded by Dawson (1857 and 1893) . 

Occurrence. Loca li ty 208. 

BRYOZOA 

Phylum BRYOZOA 

Fragments of bryozoa n zoaria were fo und at several stations. Apparently two genera are 
represented, but the specimens are too incomplete for even generic determinations to be 
a ttempted . 

Ocrnrre11ce. Loca li ties 75, 117, 140, and 206. 

27 
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BRACHIOPODA 

Phylum BRACHIOPODA 
Class ARTICULATA 

Order TELOTREMA TA 

Fa mil y RHYN CHONELLIDAE Gray 

Genus H emit hiris d'Orbigny, 1847 

H e111i1hiris d'Orbigny, Compl. Rend. Acad. Sci. ( Pa ri s) , vo l. 25 , 1847, p. 268 . 
He111i1hyris (pro He111irltiris d 'Orbigny, 1847) Bronn, N eues Jahrb. Minera l, 1848, p. 246. 

H emithiris psitlacea (G melin , 1790 ) 

Plate II, fi gures 15a, b 

A110111ia psirtacea Gmelin , in Linne, Systema a l. (ed . 13), vol. l , pt. 6, 1790, p. 3348. 
H emirhyris psittacea (Gmelin ) , Oldroyd , Stanford Uni v. Pub!., Uni v. Ser., Geo l. Sci. , vol. J, No. J, 1924, 

p. 223, p l. 16, figs. 8-12. 
H e111ith iris psirtacea (Gmelin), H ertlein and G ale, Pub!. U ni v. Ca li f. (Los Angeles) , M ath. , Phys. Sci. , 

vol. 3, 1944, p. 46, pl. 3, figs. 12, 13, 15, 16; pl. 21 , fi gs . JO, IJ , 13; text-figs. 7, 8. 
H e111 i1hyris psittacea (Chemnitz), Bousfield , Can. Atlantic Sea Shell s, 1960, p. 44, pl. 13 , fig. 129. 

Shell somewhat triangu la r a nd globose, dorsa l va lve with a mesial fold a nd the Jess 
convex ventra l va lve with a broad fl a ttened mesia l sinu s; beak sharply pointed and incurved 
with an incomplete, elonga ted foramen be low beak; surface of shell is usually radia tely and 
fi nely striated , very seldom strongly ribbed . 

R emarks. Present western Atlantic ra nge of this species is fro m the Arctic to the Gulf of 
St. La wrence, from near shore to a depth of 60 fa thoms. 

T y pe and occurren ce. H ypotype, GSC No. 20131. Locality 229 : 0.2 mile southeast of 
highway 3, and 0.75 mi le due east of St. icholas, Quebec; elevation 181 feet above sea level. 

MOLLUSCA 

Phylum MOLLUSCA 
Class GASTROPODA Cuvier, 1797 

Subclass PROSOBRANCHI A Milne-Edwards, 1848 
Order ARCHAEOGASTROPOD A Thiele, 1925 

Suborder PATELLINA von Iheri ng, 1876 
Superfamily PATELLA CEA Rafinesque, 1815 

Family LEPETIDA E D all , 1869 

Genus L ep eta Gray, 1847 

L e pe /a caeca (Mi.iller, 1776 ) 

Plate II , figures J 6a , b 

Patella caeca Miiller, Prodromus Zoo!. D anicae, 1776, p. 237. 
L epe/a caeca (Miiller), Abbott, Am . Seashell s, 1954, p. 107 , pl. 17 , fig . j, M acGinitie, Proc. U.S. N a tl. 

Museum , vo l. 109 , No. 341 2, 1959, p. 73, pl. 4, figs. I, JA . 
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DESCR I PTION OF SPECIES 

Shell conical or ca p-shaped , with poste rior slope usua ll y ma rkedly convex and a nterior 
s lope stra ight; exterior ornamented with fine, crowded, gra nul ose, radial threads. Diameter 
between l/,i and \/2 inch. 

R emarks. Lepeta caeca is a common cold- water species, with a present ra nge from 
Greenland to Ca pe Cod, Massachusetts. 

Occurrence. Localities 159, 218, a nd 229 . 

T ype. Hypotype, GSC o. 20 132, 0.2 mile sou theas t of highway 3, a nd 0.75 mile due 
east of St. icholas, Quebec (Cha udiere ma p-sheet). E lev. 18 1 feet. GSC loc. 60759. Coll. 
F. J .E. Wagner, 1956; N. R . Gadd, 1962. 

Suborder TROCHINA Cox a nd Knight , 1960 

Superfamily T R OCH ACEA Rafinesque, 18 15 

Fa mily TROCHIDAE Rafinesque, 18 15 

Subfa mily MARGARITINA E Stoliczka , 1868 

Genus Margarites Leach, 1847 

Margarites sp. 

Margari1es Leach MS., Gray, Ann . Mag. at. Hist. , vol. 20, 1847, p. 271. 

Shell , sma ll , thin , turbinate, iridescent within ; sur face smooth or spira ll y ribbed ; peritreme 
inter rupted by body whorl: umbilicus encircled by a spira l cord . 

R emarks. A single, ve ry sma ll , broken specimen which may belong to this genus was 
fou nd a t loca lity 35. 

Occurrence. Loca lity 35. 

Order MESOGASTROPODA Thiele, 1925 

Suborder PTE NOGLOSSA Gray, 1853 

Family El'ITONIID AE 

Genus E pito11i11m Roding, 1798 

Epiton ium gree11/a11dicum ( Perry, 18 11 ) 

Sea/aria gree11 /a11dica Perry, Conchology, I 8 11 , pl. 28, fig. 8. 
£pi1011i11111 (Boreosca/a) gree11 /a11dic11111 (Perry), Clench and Turner, Johnsonia, vol. 2, o. 3 1, 1952, 

p. 320, pl. J 54, figs. 1-3. 
Epito11 i11111 gree11/a11dic11111 (Perry) , M acGinitie , P roc. .S. a t!. Museum, vol. 109 , No. 34 12, 1959, 

p. 83, pl. 5, figs. 2, 3. 

Hi gh-spired hell , as long as 2 112 inches, com prising eleven or twelve whorl s; apertu re 
subcircular with a thickened lip ; sculpture consisting of strong, ridge-like ax ia l costae numberi ng 
nine to thirteen on body whorl , a nd a basa l spi ra l rid ge with about nine flattened and regularly 
spaced spira l cords above it a nd three to five below it ; basa l spi ra l ridge sometimes lacking. 

R em arks. T his species is probably circumpolar in ra nge, a nd in the western Atlantic 
exte nds from Godhavn, Greenla nd , south to Long Island , New York. 

Occurrence . Loca lity 229 . 

Suborder TAE IOGLOSSA Troschel , 1848 

Fa mily TUR RITELL/DAE 

Genu s Tacl1yrliy11 c/111 s Morch, 1868 

29 



F AUNAS OF THE P LE ISTOCENE CHAMPLAIN SEA 

T achyrhynchus erosum (Coutho uy, 1838) 

Pl a te II, fig ure 18 

T 11rritel/a erosa Couthouy, Boston J. Nat. Hist. , vo l. 2, 1838, p. 103. 
Tachyrh y11ch 11s eros11m (Cou th ouy), Abbott , Am. Seashell s, 1954, p. 140, pl. 2 1, fig . 1. 

High-spired she ll , 314 - l inch lo ng, fo rmed of e ight to te n rounded who rl s, each whorl 
decora ted with fi ve o r six smooth , fl a ttened spira l cords; a pe rture rounded ; columella smooth 
a nd somewha t a rched . 

R emarks. This species no w has a geogra phic ra nge south from Greenland to M assa
chuse tts. l t is common between 10 a nd 75 fathoms. 

Ty pe and occurrence. H y potype, GSC No. 20133 . Locality 229: 0 .2 mile southeast of 
highway 3 a nd 0.75 mile due east o f St. Nic ho las, Quebec, at a n e leva tio n of 18 l feet above 
sea leve l. 

Fa mil y TRI CHOTROPID A E 

Genus Tricliotropis Broder ip a nd Sowerby, 1829 

T richotropis borea lis Brode rip a nd Sowe rby, 1829 

Pl ate II, fi gures 17a, b 

Trichotropis borea/is Broder ip and Sowerby, Zoo!. J ., vol. 4, No. 15 , an . 48, 1829, p. 375; Abbott, Am. 
Seashell s, J 954, p. 167, pl. 24, fig . d. 

Shell Y2 - 3/i inch lo ng, fa irly high-spired , with fo ur to five carinate who rls; if perio
stracum present (usua ll y lost fro m foss il shell s), it has ha iry spicu les over regio n of three major 
spira l co rds; umbilicus c hin k-like a nd set o ff by a la rge spi ra l cord ; crowded ax ia l threads o n 
whorls: o ute r lip refl ecting the spi ra l sculptu re. 

R emarks. T his is not a comm on species in the Cha mpl a in Sea de posits. Tts range now is 
fro m the Arctic Archipelago to M assachusetts; a lso o n the west coast o f N o rth America . 

Occurrence. Loca li t ies 132, 159, a nd 220. 

Type . H ypotype, GSC N o. 20 134, fro m the corner o f Wi se ma n a nd Jea n Ta lo n Stree ts, 
Montrea l, Q uebec, at a n e leva ti o n of 187 feet above sea leve l. 

Tric/10 /ropis sp. 

Trichotropis Broderip and Sowerby, Zoo!. J., vol. 4, No. 1 S, ar t. 48, 1829, p. 373. 

She ll turb ina te ; scu lpture we ll develo ped; a pe rture less than three-qu a rte rs the length of 
she ll , smooth within o r me rely refl ecting ex terna l sculpt ure; o ute r lip not ma rkedl y contracted 
into a n a nte r ior cana l; a n ad he re nt fi brous periostracu m present. 

R emarks. T he two frag menta ry speci mens a re proba bly referable lo this genus. 

Ocrnrrence. Loca lities 224 a nd 227. 

Fa mil y NA TI CID A E 

Genus N atica Scopo li , 1777 

Na tica c/ausa Brode rip a nd Sowerby, J 829 

Pla te II, fig u re 19 

Natica cla11sa Broder ip and Sowerby, Zoo!. J ., vo l. 4, No. 15, art. 48 , 1829, p. 360; Abbott, Am. 
Seashells, 1954, p. 191, fig. 43b; MacGini tie, Proc. U.S. Nat l. Museum , vo l. 109, No. 34 12, 1959, 
p. 90, pl. 1, fig. JO , pl. 12, fig. 8; Bousfie ld , Can. Atl antic Sea Shell s, .1 960, p. 17, pl. 2, fig. 24. 
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DESCRIPTION OF SPECIES 

Shell globose, between 1 inch and l ~ inches long; surface smooth , with abutting, not 
cha nnelled , sutures ; smooth , flat callus covering umbilicus. 

R emarks. Natica c/ausa is a circumpolar species that ranges in the western Atlantic as far 
south as North Carolina. The species is known from deposits as o ld as Miocene. 

Occurrence. Localities 205 , 223 , 224, a nd 229. 

T ype. Hypotype, GSC N o. 20135, west bank of Batiscan River, 2 miles east-southeast of 
Ste. Genevieve, Quebec; elevat ion about 35 feet above sea level. 

Na tica sp. 

Narica Scopoli, lnt rod uctio ad Historiam aturalem, 1777, p. 392. 

Shell globose; sutures abutting, not cha nnelled ; umbilicus cove red by a callus; operculum 
ca lca reous. 

R emarks. D a maged specimens from the two localit ies could not be identified to species. 
Occurrence. Locali ties 218 a nd 229. 

Genus L1111atia Gray, 1847 

Lunatia pa /Iida ( Broderip and Sowe rby, 1829) 

Pla te IT, fi gure 20 

Narica pa/Iida Broderip and Sowerby, Zool. J., vol. 4, o. 15, art. 48, 1829, p. 372; Clarke, Natl. 
Museum Can., Bull. o. 18t, 1962, p. 21; Fretter and Graham, Ray Soc., No. 144, 1962, p. 675. 

Natica groe11la11dica Beck, in Moller, Jndex Moll. Groenl. , vol. 7, 1842, p. 7. 
L 1111aria pa/Iida (Broder ip and Sowerby), Abbott , Am . Seashel ls, 1954, p. 190, fi g. 43c. 
Poli11ices pallid11s (Broderip and Sowerby), MacGinitie, Proc. U.S. at l. Museum, vol. 109, o. 3412, 

1959, p. 91, pl. 12, fig. 10. 
L1111atia groe11/a11dica (Mol ler), Abbott, Am. Seashell s, 1954, p. 189, pl. 22, fig. k; Bousfield , Can. 

Atlantic Sea Shells, 1960, p. 17 , pl. 2, fig. 23 . 

Shell globose, from less than 1 inch to 1 'J!,i inches long, not quite so wide as long; umbilicus 
a lmost closed by white-glazed , moderate ly thickened parietal wa ll. 

R emarks. Abbott ( 1954) records and describes both Lunatia groenla11dica and L. pa/Iida, 
although he does state ( p. 190) that the former may be synonymous with the la tter. Fretter and 
Graham ( 1962, p. 675) adhere to th e o rigi na l generic designation of Na tica, a nd definitely pl ace 
N. groenlandica in the synonymy of N. pa/Iida. The species is fo und in the north Pacific and in 
the Atlantic off Eu rope as well as off the coast of North America. Its wes tern Atlantic range is 
from G reenland to North Ca rolina, in depths of 3 to 80 fa thoms or more. 

Occurrence. Loca lities 205, 209, and 225. 

T ype. H ypolype, GSC No. 20 13 6, fro m the west bank of Batiscan River, 2 mil es east
southeast of Ste. Genevieve, Quebec; elevat ion abo ut 35 feet above sea level. 

Order NEOGASTROPODA W enz, 1938 

Suborder RACHIGLOSSA Gray, 1853 

Fam il y BUCCI NIDAE 

Genus B11 cci1111m Linne, 1758 

Buccinum hancocki Morch, 1877 

Pl a te III, figure 4 

B11cci1111 111 groe11/a11dicu111 Hancock, Ann. Mag. Nat. Hist. , vo l. 18, 1846, p. 329, pl. 5, figs. 8, 9 
(11011 B11cci1111111 groen/andic11111 Chemnitz, 1788). 
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811ccin 111n hancocki Morch, Mollusca in Rink, Danish Greenland , 1877, p. 438 ; Thorson, Medd . 
Gr~nland , vol. 81 , pt. 2, 195 1, p. 37, fig. 9. 

Shell thin, spire e longa te, slender, J l/,i to 1% inches long; who rls six to seven, somewhat 
angul a ted in the centre, with indistinct longitudina l pl a its a nd with two or three strong, distant , 
nodulife rous ridges on centre of body whorl, one of which passes up the spire, whole surface 
covered by fl at spiral striae sepa rated by incised lines and crossed by minute Jines of growth ; 
a perture ova l, outer lip thin , ca na l lon ger than usual for the genus, rather broad ; columella w ith 
an indistinct plait, a nterior extremity sloping to the left. 

R emarks. This specie has been fo und li vin g in the waters off weste rn Greenland and 
eastern Baffin Island at depths of 10 to 17 fathoms. 

Occurrence. Localities 205 a nd 209. 

Type. H ypotype, GSC No. 20139, from the west ba nk of Batisca n Ri ver, 2 miles east
southeast of Ste. Genevieve, Quebec; elevat ion about 35 feet above sea level. 

Buccinum plecrrwn Stimpson , 1865 

B11cci1111111 plecrr11111 Stim pson, Ca n. Nat. Geol. , ser. 2, vol. 2, 1865, p. 374; Abbott, Am. Seashell s, 
1954, p. 225, fig. Sia; MacGinitie, Proc. U.S. Na tl. Museum, vo l. 109, No. 34 12, 1959, p. 105, 
pl. 9, figs. 11 , 12; Richards , Trans. Arn. Phil. Soc., n. ser. , vo l. 52, pt. 3, 1962, p. 82, pl. 18, fig. 28. 

Shell 2 to 3 inches long, with seven to e ight whorls ; curved ax ia l ribs numbering about 
nineteen, strongest on upper part of whorl; spiral sculpture consisti ng of fine , but rough, inc ised 
lines, usua ll y grouped into fasc ic les of four ; aperture a little more than one-third of entire length 
of shell , with outer lip thickened , fl ar ing, and st rongly sinuate. 

R em arks. T his species is common in offshore wate rs today, ranging from the Arctic to 
the Gulf of St. Lawrence; a lso eastern Pacific Ocean. 

Occurrence. Locality 229 . 

Bucci11wn tenue Gray, 1839 
Pla te Ill, fi gure 3 

811ccin11111 te1111e Gray, in Beechey, The zoology of Captain Beechey's voyage, 1839, p. 128, pl. 36, 
fi g. 19; Abbott, Arn. Seashells, 1954, p. 225, pl. 24, fig. u; MacG initie, Proc. U.S. Natl. Museum, 
vol. 109, No. 3412, 1959, p. 107, pl. 9, figs . 8, 9; Richards, Trans. Arn. Phil. Soc., n. ser., vol. 52, 
pt. 3, 1962, p. 82, pl. 19, figs . 5, 6. 

Shell composed of six or seven moderate ly convex whorls; length l V2 to 2 !12 inches ; ax ia l 
ribs sma ll , numerous, intertwining, and extendi ng from suture to suture; spiral ornamenta tion 
of microscopic beaded threads; aperture one-ha lf the length of entire shell ; outer lip thin a nd 
slightly sinuate. 

R emarks. Geographic range of B. 1e11ue is from Arctic waters (Bernard H a rbour, N.W.T.: 
western Greenland) to Labrador and south to the Gulf of Mai ne. The optimum depth ra nge 
is immediately offshore down to 15 to 20 fathoms. 

Occurrence. Localities 205 a nd 229. 

Type. H ypotype, GSC No. 20138 , west bank of Batiscan Ri ver, 2 mi les east-southeast of 
Ste. Genevieve, Quebec; e levat ion about 35 feet above sea leve l. 

Buccinum lerrae-novae ( Morch, 1869, ex Beck MS.) 
Pl ate IU, figure 2 

T rito11i11111 Terrae Novae (Beck MS.) Morch, Mem. Soc. Malac. Belg., vo l. 4, 1869, p. 18. 
B11cci11 11111 terrae novae (Beck) Morch, Harmer , Pliocene Mollusca of Great Britain, pt. 1, 1914, p. 100, 

pl. 9, figs. 11 , 12. 

Shell thin , as much as 1 % inches long; whorls live 'lo six, inflated but with sloping 
shoulders below the suture, covered with spiral lines, some more prominent than others, a nd 
usually crossed by indistinct and irregu lar longi tudinal plica tions or lines of growth ; aperture 
wide, angul ated above, canal short a nd open; columella twisted and excavated. 
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Remarks. Recent d istr ibu tion of this species is from Newfou ndland to Greenla nd, Spitz
bergen, Novaya Zem lya, A rct ic Ocea n no rth of Siberia to Bering Sea. It has been fou nd as a 
foss il in G reat Britai n. T he known depth ra nge is from 3 to 330 fathoms. 

Occurrence. Locali ties 223 a nd 224. 

Type. Hypotype, GSC No. 20137 , from a d itch dra inin g into R iviere du Ced re, 0.3 mi le 
sout heast of St. Janvier-de-Joly, Q uebec; elevat ion about 375 feet above sea level. 

Bucci11um sp. 

B11cci1111 111 Li nne, Systema Nat. , ed. 10, vol. 1, p. 734. 

Shell ovate or ob long with elevated sp ire and covered with a th in periostracum ; aperture 
rou nded , flaring, with inner lip ex panded and outer lip genera lly thin ; a nte ri or cana l very short 
a nd wide. 

R emarks. T he specimens fro m both loca lities were bad ly worn and cou ld not be identi fied 
to species. 

Occurrence . Loca li ties 132 a nd 225. 

Fa mily NE PTUNE /D AE 

Genus N ep t 1111 ea Ri:iding, 1798 

Nept11 11 ea despecta tornata (Gould , 1839) 

Pl a te ITJ, fi gure 1 

Murex despecta Linne, Systema Nat. , ed. 10, 1758, p. 754. 
Fusus tornata Gould, Am. J. Sci ., vol. 38, 1839, p. 197. 
Nep tunea despecta tornala (Gould) , Morr is, Field guide to the shell s, 1951, p. 198, pl. 37, fig. 5; 

Bousfield, Can. Atl antic Sea Shell s, 1960, p. 19, pl. 3, fig. 33 ; Richards, Tra ns. Am. Ph il. Soc. , 
n. ser., vol. 52, pt. 3, 1962, p. 83, pl. 20 , figs . 3, 10, pl. 21, fig. 21. 

Shell 3 to 5 inches long, consisting of about eight whorls fo rm ing a high, tu rreted spire ; 
spi ral sculpture only, in form of fo ur to six elevated r id ges on body whorl a nd two to three 
between sutures on other whorls, with smaller, less p rominent r id ges between t he major ones; 
a perture large a nd ova l, with inner lip refl ected on body whorl, and wi th short , st rongly curved 
canal. 

R em arks. The ra nge of th is species is from G ul f of St. Lawrence to Ca pe Cod a rea , 
Massachusetts, at depths between 5 and 550 fa thoms. 

Occurrence. Loca lities 145, 159 , 205, 209 , 223, and 229. 

Type. H ypotype, GSC No. 20140, fro m the east ba nk of G rande R iviere du Chene, 
Q uebec, just south of highway 9; eleva ti on about 330 feet above sea level. 

Neptunea sp. 

Neptunea Rod ing, Museum Boltenianum, 1798, p. 11 5. 

Shell ventricose, spi re with fewe r than eight whorls; sculpture entirely spira l; periostracum 
thin o r want ing; oute r lip smooth a nd ma rkedl y contracted into an elongate posterior canal. 

R em arks. T he specimen was incomplete. 

Occurrence. Locality 191. 
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Subclass OPISTHOBRANCHIA Milne-Edwards, 1848 
Order PLEUROCOELA Thiele, 1925 

Superfami ly ACTEONACEA d 'Orbigny, 1842 

Family ATYDAE 

Genus Hami11o ea Turton a nd Kingston, 1830 

H am inoea solitaria (Say, 1822) 

Plate JIT, fig ure 5 

Bulla solitaria Say, J. Acad. Nat. Sci. Philadelphia, vol. 2, 1822, p. 245 . 
Haminoea solitaria (Say), Abbott, Am. Seashells , 1954, p. 279, pl. 26, fig . s; Bousfield , Can. Atlantic Sea 

Shells, 1960, p. 22, pl. 4, fig. 43. 

Shell bulloid, fragile , as long as ~'2 inch , earlier whorls completely enclosed by body 
whorl ; spire depressed a nd hidden ; outer lip of a perture ri sing above top of shell ; surface of 
shell sculptured with incised spiral grooves. 

R emarks. This species is common a long the At la ntic coast today between the Gulf of 
St. Lawrence and Georgia. Dawson ( 1893 , p. 245) sta tes that it is rather com mon as a fossil 
at Montreal. 

Type and occurrence . Hypotype, GSC No. 20141. Locality 77: lot 37, con. I , Kenyon Ip., 
Glengarry co. , Ontario; elevation abou t 295 feet above sea leve l. 

Family R ETUS! DAE 

Genus R etusa Brown, 1827 

R e/l/sa obtusa (Montagu , 1808) 

Plate III , figure 6 

811//a obtusa Montagu, Testacea Britannica, vol. l , 1808, p. 223. 
Retusa obt11sa (Montagu), Abbott, Arn. Seashell s, 1954, p. 280, fig. 59a; Bousfield, Can . Atl antic Sea 

Shells, 1960, p. 22, pl. 4, fig. 44. 
Ret11sa perte1111is (Mighels), Richards , Trans. Arn. Phil. Soc. , n. ser. , vol. 52, pt. 3, 1962, p. 86, 

pl. 16, fig. 11. 

Shell small , cylindrical a nd stubby, about 1/io to }§ inch long; spire slightly e levated; 
surface and columella smooth ; with a chink-like umbilicus. 

R emarks. Only a single specimen referable to this species was found. G eographic ra nge 
of R. obtusa is from Arctic seas to North Carolina , and the bathymetric range is from low tide 
to a depth of about 100 fathoms. 

T y pe and occurrence. Hypotype, GSC No. 20142. Loca lity 200: Riviere des Chutes, 
1.5 miles east-northeast of St. a rcisse, Quebec, at an eleva tion of about 330 feet above sea level. 

Family SCAPHAND lUDAE 

Genus Cylic/111a Loven , 1846 

Cy liclllla alba Brown, J 827 

Plate IIT, figure 7 

Cylich11a alba Brown, lllustr. Conch. Gt. Brit. , 1827 , p. 3, pl. 19, figs. 43, 44; Abbott, Am . Senshells, 
1954, p. 282, Bousfield, Can. Atlantic Sea Shells, 1960, p. 22, pl. 4, fig. 46; Richards, T ra ns. Am. 
Phil. Soc., n. se r., vol. 52, pt. 3, 1962, p. 86, pl. 2 1, fig. J 8. 

Shell about % inch long, fragile, narrowly ob long with flattened sides and with apex 
s li ghtly depressed ; surface ornamented with fa int sp iral scratches; aperture na rrow above and 
wider below, with slight ly ra ised colu mell a. 

34 



DESCRIPTION OF SPECIES 

R emarks. Cy lic/111a alba is a circumborea l species, li ving a long the east coast from Green
land to North Carolina, and on the west coast from Bering Sea to San Diego, Ca lifornia. It is 
common in cold water at depths between 1 fa thom and 1,300 fathom s. 

Occurrence. Localities 132, 138, 141 , 144, and 220. 

Type. H ypotype, GSC No. 20 143, from the southwest corner of McGill University 
grounds, Sherbrooke and Mansfield Streets, Montreal, Quebec; elevat ion 143 feet above sea level. 

Gastropods, indet. 

Fragments were found a t severa l localities. These could be recognized as gastropods, but 
cou ld not be identified as to genus. 

Occurrence. Localities 2, 90, 114, 153, 175, 198 , and 206 . 

ClassPELECYPODA 
Order PROTOBRANCIIlA 
Superfamily NUCULACEA 

Fami ly NUCULIDAE 

Genus N11cula Lamarck, 1799 

N ucula tenuis (Montagu, 1808) 

P la te III, figures Sa, b 

Arca te1111is Montagu, Testacea Britannica, Suppl., 1808, p. 56, pl. 29, fi g. 1. 
N11c11/a te1111is (Montagu), Abbott, Am. Seashell s, 1954, p. 335, fig . 70c; Bousfield, Ca n. Atlantic Sea 

Shells, 1960, p. 25, pl. 5, fig. 58; Richards, Trans. Am. Phil. Soc., n. ser., vol. 52, pt. 3, 1962, p. 51, 
pl. 1, figs. 6-9. 

Shell ovate, smooth except for irregu la r growth lines, small , between %1 and 1,4 inch long; 
umbones prominent; ventral edge smooth ; interior of shell nacreous; a tightly-adhering, oli ve
green periostracum generall y present; thirteen to sixteen anterior teeth and six to eight posterior; 
teeth chevron-shaped. 

R emarks. The range fo r this species is from the Arctic south to North Carolina, at depths 
of 4 to 110 fa thoms; also west coast of North America and E urope. Representatives of this 
genus a re easi ly recognized by the nacreous lust re. 

Occurrence. Localities 205 and 21 8. 

T ype. Hypotype, GSC o. 20 144, from the west ba nk of Lachevrotiere River, Quebec, 
0.25 mile from t he St. Lawrence ; eleva tion 40- 65 fee t above sea level. 

Nucu la sp. 

N 11cula Lamarck, Mem. Soc. Hist. Nat., Paris, 1799, p. 87. 

Shell ovate to tri gona l, as much as Y:i inch in ize; taxodont dentition; internal ligament; 
interior of shell nacreous. 

R emarks. The specim ens reco rded here probably belong to N. te11uis, but because of the 
fragmentary nature of the mate rial it is best to note them as N ucula sp. 

Occurrence. Localities 35, 141, and 206. 

Family NUCULANIDAE 

Genus N11c11la 11a Link, 1807 

(Leda Schumacher, 18 17 ) 
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Nucu/ana pemula ( Mi.iller, 1779) 

Plate III, figures 9a, b 

Arca pem11/a MUiier, Beschaft Nalll rf. Freunde zu Berl in, vol. 4, 1779, p. 55. 
N11c11/ana per1111/a (MUiier), Abbott, Am. Seashells, 1954, p. 336; Richards, Trans. Am. Phil. Soc., 

n. ser., vo l. 52, pt. 3, 1962, p. 51, pl. J , figs. 14, 15. 

Shell elongate, with a nterior end rounded and poster ior end truncated; length between 
\12 a nd 1 inch; scu lpture of raised growth lines; prominent lunule set off by a sharp ridge ; 
interior of posterior end of shell has a strong, low, rounded, rad ia l reinforcing rib ; average of 
nineteen anterior a nd twenty-one posterior tee th . 

Remarks. Nuculana pemu/a is a cold-water species fou nd off the eastern coast of North 
America between the Arctic Ocea n a nd Massachusetts. 

Occurrence. Loca lities 132, 205 , 222, a nd 223. 

Type. H ypotype, GSC No. 20145, from the west bank of Batiscan River, 2 miles east· 
sout heast of Ste. Genevieve, Quebec ; e levation about 35 feet above sea level. 

Nucu lana lenuisulcata (Coutho uy, 1838) 

Plate HI, figures lOa , b 

N11c11/a te1111is11/cata Couthouy, Boston J. at. Hist. , vol. 2, 1838, p. 64. 
N 11c11/a11a te1111is1ilcata (Couthouy), Abbott , Am. Seashells, 1954, p. 336, fig. 7la; Bousfield , Can. 

Atlantic Sea Shell s, 1960, p. 26, pl. 5, fig. 61; Richards, Trans. Am. Phil. Soc., n. ser., vo l. 52, 
pt. 3, 1962, p. 51, pl. 1, fig. 17. 

Shell elongate, 1h to '.)-:4 inch long; a sharp, high keel a long upper margin of shell from 
umbo to the truncated posterio r end ; scu lpture consisti ng of numerous, well-developed , concen
tric ribs; hinge with about fifteen anterior and thirty or more posterior teeth. 

R emarks. On ly a single valve th a t would appear to be of this species was found; it 
occurs at present from the Arctic to Cape Cod, at depths between low tide and 165 fat homs. 

Typ e and occurrence. H ypotype, GSC No. 20146. Locality 205: west bank of Batiscan 
River, 2 mil es east-south eas t of Ste. Genevieve, Quebec, elevat ion about 35 feet above sea level. 

N 11cula11a sp. 

N 11c11/a11a Lin k, Beschr. Nat.-Samml. Univ. Rostock, Abth. 3, 1807, p. 155. 

Shell with poster io r encl rostrate, carinate ; dentition taxodon t ; li gament inte rna l; sha llow 
pallia l s inus. 

R emarks. The fragments were recogni zable as belonging to th e genus Nuculana, but cou ld 
not be identified as to species. 

Occurrence. Localities 141 and 198 . 

Genus Portlandia Morch, 1857 

Portlandia arc1ica (Gray, 1824) 

Plate llf, figures 11 , 12 

N11c11/a arctica Gray, Parry's first voyage, 1819-20, suppl. to appendix, (1824), p. 24 1. 
Yoldia arctica (Gray), Morris, Field Guide to the Shells, 1951, p. 9, pl. 41, fig. 11; MacGinitie, Proc. 

U.S. Natl. Museum , vol. 109, No. 34 12, 1959, p. 151, pl. 18, fig. 8. 
Yo/dia (Portla11dia) glacial is (Wood), Richards, Trans. Am. Phil. Soc., n. ser. , vo l. 52, pt. 3, 1962, 

p. 52, pl. l , figs. 18-20, 27, 28. 
Pon/a11dia arc lica (G ray), Clarke, atl. Museum Can., Bull. o. 185, 1962, p. 100 (footnote). 

Shell inflated, oblong oval in shape with prominent umbones, '.)-:4 to 1 inch long; many 
fossi l shells less tha n l/2 inch long; ante rior encl rounded , posterior end truncate with basal 
margin sloping upward to a blunt point; thin, greenish periostracum very often present ; twelve 
to seventeen ante rior teeth and nine to four teen posterior teeth. 
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R emarks. Porl/andia arclica is a high-Arc1ic species, found farther south only in deeper 
waters. To the north it is commonest at dep ths between 5 and 30 fathoms. As a fossil it is 
widely distributed throughout the a rea of the Cha mplain Sea. 

Occurrence. Localities 3, 9, 15- 17, 19 , 33 , 37, 50, 53, 78, 91, 92, 94- 96, 98, 100, 107, 
113 , 114, 116, 132, 138-145, 172, 176, 177, 179, 189, 190, 192, 193, 195, 197, 198, 201, 205, 
206, 2 12, 213 , 218 , 220, 223 , and 224. 

Types. Hypotypes, GSC Nos. 20 147 a nd 20148, west bank of Batiscan River, 2 miles 
east-southeast of Ste. Genevieve, Quebec; elevation about 35 feet above sea level. 

Genus Yo ldia Moller, 1842 

Yoldia limalula (Say, 183 1) 

N11c 11/a /i111at11/a Say, Am. Conch., vol. 1, 1831, pl. 12. 
Yoldia li111a111/a (Say), Abbott, Am. Seashells, 1954, p. 340, fig. 71 b; Bousfield , Can. Atlantic Sea 

Shell s, 1960, p. 25, pl. 5, fig . 59; Rich ards, Trans. Am. Phil. Soc., n. se r., vol. 52, pt. 3, 1962, 
p. 52, pl. 1, fi g. 25. 

Shell e longate, flat , na rrowing posteriorly, with small , centra ll y placed umbones; length 
between l inch a nd 2 inches ; growth lines very faint ; twenty-two ante rior a nd eighteen poster ior 
teeth. 

R emarks. The specimen from locality 206 is crushed , but enough of the shape is discern
ib le to place it as Y. limalula. The other specimen, from locality 220, is fragmenta ry but would 
seem to be uf this species. Present range of Y. limalula is from the Gulf of St. Lawrence to 

ew Jersey. It is found from just below low wa ter to moderate depths. 

Occurrence. Localities 206 and 220. 

Order ANISOMY ARIA 

Superfam il y MYTILACEA 

Fam il y MYTILIDAE 

Genus Mytilu s Linne, 1758 

M yrilus edulis Linne, 1758 

Pla te TIT, figures 13a, b 

M y 1i/11s ed11/is Linne, Systema Nat., ed . 10, 1758, p. 705 ; Abbott, Am. Seashells, 1954, p. 354, pl. 35, 
fig. m; Bousfield , Can. Atlantic Sea Shells, 1960, p. 26, pl. 6, fi g. 62; Richards, Trans. Am. Phil. 
Soc., n. ser., vol. 52, pt. 3, J 962, p. 56, pl. 4, figs. 11, 12. 

Shell l inch to 3 inches long, ovate to elongate, with umbones a nterior; surface smooth 
or with coarse growth lines; colour bluish black, but some specim ens, especia ll y young ind ivid
uals, with radia l rays of brownish yell ow; inte rior pea rly white with a deep purpl e-b lue border. 

R emarks. Tn the western At la ntic th is species is known from southern Green land to South 
Carolina; el sewhere it is cosmopolitan in temperate to boreal wa ters. Mylilus is an attached 
form , fasten ing itself to rocks, wood, other she lls, etc., by tough byssal threads. 

At loca lity 39 , mi nute pea rls were fou nd associated with she lls of M ylilus (Wagner, 1958). 

Occurrence. Localities 15, 22, 28 , 38 , 39, 51 , 53 , 54, 62 , 64, 102, 106, 108 , 114, 116- 119, 
121 , 123, 126, 128, 134, 135, 140, 141, 145, 151 , 153, 158, 159, 161 , 163 , 165, 167, 168, 175, 
180, 182-186, 191 , 196, 197, 199, 200, 203 , 208 , 209, 214, 2 19, 220 , 222, 224, 225, 228, 229, 
a nd 23 l. 

Type. Hypotype, GSC No. 20 149, from a pit 2 miles north of St. Joseph-du-Lac, Quebec, 
at an elevation of 300 feet above sea level. 
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Genus Musculus Ri:iding, 1798 

Muscu/us niger (Gray, 1824) 

M odio /a nigra Gray, Parry's first voyage, 1819-20, suppl. to appendix, 1824, p. 244. 
Musculus niger (G ray), Abbott, Am. Seashells, 1954, p. 355, pl. 28, fig. g; MacGinitie, Proc. U.S. Natl. 

Museum, vol. 109, No. 3412, 1959, p. 157, pl. 18, fi g. 6, pl. 21, fig. 6; Bousfield , Can. Atlantic 
Sea Shells, 1960, p. 27, pl. 6, fig . 67. 

Musculus nigra (Gray) , Richards, Trans. Am. Phil. Soc., n. ser. , vol. 52, pt. 3, 1962, p. 57, pl. 5, fig. 12. 

Shell oblong and fragi le, ¥<i inch to 1 V2 inches long, with a brown to black periostracum ; 
a nterior and posterior pa rts of shell bea rin g numerous ax ia l riblets; central section, separa ting 
these two ribbed areas, has microscopic wavy threads; interior of shell pinkish with a sil very 
sheen. 

R em arks. A single fragmentary specimen was found at locality 223 ; locality 205 y ielded 
parts of two, and perhaps three, va lves. This species occurs at depths of 1 fat hom to 65 fat homs 
in the western Atlantic Ocea n between Greenland and North Carolina . 

Occurrence. Localities 205 and 223 . 

Superfamily PECTINACEA 
Family PECTIN/DAE 

Genus Chlamys R i:iding, 1798 

Chlamys islandicus (Mu ll er, 1776 ) 

Pee/en islandicus MUiler, Prodromus Zool. Dan icae, 1776, p. 248. 
Chla mys is/andicus (MUiler), Abbott, Am. Seashell s, 1954, p. 365, pl. 27, fig. 1; Bousfield , Can. Atla ntic 

Sea Shells, 1960, p. 29, pl. 7, fig. 75 ; Richards, Trans. Am. Phil. Soc., n. ser., vol. 52, pt. 3, 1962, 
p. 55, pl. 4, fig. 1. 

Shell 2 to 4 inches long, not quite so wide as long; one pair of "ea rs" markedly longer 
than the other ; valves moderately convex 10 fl a tti sh; about fifty sca ly ribs that split in two near 
ma rgin or sne11. 

R emarks. Ch/am ys is a free-swimming genus common in cold-water a reas from extreme 
low tide to depths of greater tha n 110 fa thoms. Its geogra phic ra nge is from t he Arctic sou th of 
Massachusetts. In the Champla in Sea it apparentl y did not penetrate beyond t he easternmost 
limits of the sea. 

Occurrence. Loca lity 229 . 

Superfa mily OSTREACEA 
Fa mily OSTRE/DAE 

Genus Crassostrea Sacco, 1897 

Crassoslrea virginica (Gmelin, 1790) 
Plate III, figures 16a, b 

Oslrea virginica Gmel in , Systema Nat., ed. 13, vo l. 1, pt. 6, 1790, p. 3336. 
Crassostrea virginica (Gmelin), Abboll, Am. Seashells, 1954, p. 375, pl. 28, fi g. a; Bousfield, Can. 

Atlantic Sea Shells, 1960, p. 29, pl. 7, fi g. 76; Richards, Trans. Am. Phil. Soc., n. ser., vol. 52, 
pt. 3, 1962, p. 55, pl. 4, fi gs. 5, 7. 

Shell heavy, 2 to 6 inches long with size and shape va rying greatly with environmental 
differences; beaks curved; exterior of shell with concentric growth lines and sometimes radial 
ridges; valve ma rgins either stra ight or slightly undu lating. 

R emarks. Present range of this species is from the Baie de Chaleur south to the West 
Indies and the Gulf of Mexico. 

The actua l presence of C. virginica as a fossil in the Champla in Sea area is open to some 
doubt. Some occurrences observed have been of shells, on or nea r the surface of the ground , 
which undoubtedly date from modern times. This is probably the case with the specimen from 
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loca lit y 134: it was fou nd in 1he soi l layer. The Crassostrea from loca lity 145 (not collected by 
the writer) unfortunately was not accompan ied by stratigraphic data. 

Ardley (1912) states positively that oyste rs lived in the C hampla in Sea. Referri ng to a 
loca lity near Montrea l he says " ... found at a depth of 9 feet below the surface specimens of 
Ostrea associated with Mya tm11cata, Macoma calcarea , Astarte laure111ia11a and Saxicava 
mgosa ..... This occurrence in the vicinity of Montreal proves definitely tha t this genus occurs 
in the Pl eistocene Mollusca n Fauna in the ext reme western portion of the Province of Quebec''. 

On the basis of Ardley's findings and th e possible authe ntic ity of a Pleistocene age for 
the specimen from locali ty 145 , Crassostrea l'irgi11ica is incl uded in this report. 

Occ11rre11ce. Localities 134 and 145. 

T ype. H ypotypes, GSC No. 20 150. Westbury , nea r Macke nzie, Montrea l, Quebec, at a n 
elevation of 171 feet above sea level. 

Order EULAMELLIBRANCHIA 
Suborder HETERODO TA 

Superfamily ASTA RTA CEA 

Famil y ASTA RT! DA F: 

Genus Astart e Sowerby, 1816 

Astarre mo11 tag11i ( Dillwyn , 1817 ) 

Plate JlT, figures 14a, b, 15a, b 

Venus 1110111ag 11i Dill wyn, Descriptive Cata logue, Recent Shells, pt. l , 1817 , p. 167. 
Nicania striata Leach, Ross's voyage (18 19), Appendix 2, p. 62. 
Nica11ia ba11ksii Leach, Ross's voyage ( 18 19), Appendix 2, p. 62. 
Astarte /aure11 1ia11a Lyell , Travels in North America (A rn . ed.), vol. 2, 1845, p. 125, fig. 5; Richards, 

Trans. Arn. Phil. Soc., n. ser., vo l. 52, pt. 3, 1962, p. 59, pl. 6, figs. 17 , 18. 
Astarte warh(//ni H ancock, Ann. M ag. Na t. Hist., ser. I, vol. 18, 1846, p. 336, pl. 5, figs. 15, 16. 
Astarte 111 011 /agui (D ill wyn), va rs. striata (Leach) and warhami Hancock , MacGinitie, Proc. U.S. N atl. 

Museum, vo l. 109, No. 34 12, 1959, p. 167 , pl. 22, figs. 1 t- 13 (var. warha111i) , 14--16 (var. striata) . 
Astarte ba11ksii (Leach) , Richards, Trans. Arn . Phil. Soc., n. scr ., vol. 52, pt. 3, 1962, p. 58, pl. 6, 

figs. 14, 15. 
Astarte striata (Leach), Richards, Trans. Am . Phil. Soc., n. ser., vol. 52, pt. 3, 1962, p. 59, pl. 6, 

figs.2 1,22 . 

Shell shape variab le, ranging from high and sho rt in ty pica l 111 0 11 /agui to lower and 
e longate in var. warhami; height to length perce ntages ranging in the 90's fo r forma typica, in 
the 80's for var. stria/a, a nd in the 70's for va r. warha111 i, but with no sha rp dividing line, some 
individuals assignable to e ither one variety or the oth ~ r ; length between ~L, inch a nd I \4 inches; 
scu lpture variable, from prominent , evenl y spaced concentri c ribl ets in umbonal region and less 
promi nent , irregularly spaced ri blets on rest of the she ll to prom inent ribl ets of equa l strength 
covering entire shell. 

Remarks. Astarte 111011/agui li ves in al l Arctic seas, reaching a long the eas t coast of North 
America as far south as M assachusetts. The species becomes e longated in the same degree as 
the marine c limate becomes more severe. Thus A. 111 . va r. warha111i is fo und in coldest waters, 
A. 111. var. str iata indicates intermed ia te cond iti ons, and A. 111 0 11 /a gui fo rm a typ ica is charac
teristi c of wa rmest temperatures. 

Lyell 's figures of A. /aure11tiana (Pl. V II , figs. 7a-c) compare closely wit h figures of A. 
111011tag11i var. stria/a (Pl. Jir, fig. 14). Hi s figured specim en shows a height:length ratio of 83 
per cent. Therefore the wr iter considers th at A . /a11re11 tiana shou ld be placed in the sy nonymy 
of A. m ontagui. 

Most C hamplai n Sea specimens are A. 111. var. striata; three loca li ties had specimens that 
might be refe rred to A. 111. var. war/i ami. 

Occ11rre11ce. Local ities 132, 133, 13 8, 159, 223, a nd 224 (var. striata); 132, 137, and 146 
(va r. warliami). 
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T ypes. H ypotypes, GSC No. 20151, from s ide of a ditch d r;ii n ing into Riviere du Cedre, 
0.3 mil e southeast of St. Jan vie r-de-Jol y, Quebec, at an e levation of about 375 feet above sea 
level (A . m. var. striata); GSC No. 20152, from the corner of Wiseman and Jea n Ta lon Streets, 
Montreal, Quebec; e levat ion 187 feet above sea level (A . m. var. warhami). 

Superfa mil y LUCINACEA 

Famil y THY A SIR /DAE 

Genus Thyasira La marck, 1818 

Thyasira gouldi (Philippi, 1845) 

Pl ate III, figures 17a, b 

L11ci11a go11/dii Phil ippi, Z. Malak., Jahrg. 2, 1845, p. 74. 
Thyasira go11/di (Phil ippi), Abbott, Am . Seashells, 1954, p . 384; R ichards, Trans. Am. Phi l. Soc., n. ser., 

vol. 52, pt. 3, 1962, p. 60, pl. 7, fi gs. 6, 7. 

Shell about 114 inch Jong, with length onl y sli ghtly more than width ; beaks inturned ; hinge 
edentul ous, conspicuous furrow separa ting posterior from centra l slope. 

R emarks. Jn the western Atlantic this species ra nges from Greenland to Con necticut at 
depths of 1 fa thom to 210 fa thoms. It a lso occurs in the Pacific Ocea n. 

Occurrence. Locali ties 218 and 220. 

T ype. Hypotype, GSC N o. 201 53, Grande Riviere du Chene, opposite mouth of Riviere 
Bois-Cla ir , 0.5 mil e below P ont No ir, Quebec (Portneuf map-sheet). E lev. 165 feet. GSC loc. 
2730 J. Coll. F. J. E. Wagner, 1953. 

Genus Axinopsida Keen and C ha van, 195 l 

A xi11opsida orbiculata (Sars, 1878) 

Plate III, figures 18a, b 

Axinopsis orbicu/ata Sars, Mollusca regionis arcti cae Norvegiae, 1878, p. 63, pl. 19, fig s. lla-d. 
Axinopsida orbic11/ata (Sars), MacGinitie, P roc. U.S. Nat l. Museum , vol. 109, No. 3412, 1959 , p. 172, 

p l. 20, fig . 2. 

Shell suborb icul a r in outline, about Ys inch long, height sli ghtly more than width ; a 
pronou nced concavity in front of beaks; one cardinal tooth in each valve. 

R emarks. Geographic d ist ribution of A . orbiculata is in n orthern E uropea n waters, and 
from G reenland south to Maine. It is fo und a t depths between 1 fat hom a nd 515 fathom s. 

Type a11d occurrence. H ypotype, GSC No. 20154. Locality 92: lot 31, con. V, Cornwall 
tp., Stormont co., Ontar io; e leva tion 222 feet above sea leve l. 

Superfam il y LEPTON ACEA 

Fa m ily LEPTON/DAE 

Genus Mysella Angus, 1877 

Myse l/a pla11ulata (Stim pson, 1851) 

Pl a te IV, .figu res l a, b 

Ke/lia p/a1111/ata Stimpson, Shell s of New Engl and , 185 1, p. l 7. 
Mysella p/011 11/ara (Stimpson), Abbott, Am. Seashell s, :1 954, p. 395; Bousfield, Can. At lantic Sea Shells, 

1960, p. 33, pl. 9, fi g. 88. 

Shell as much as 1/u inch long, oval, compressed , fa irly fragi le; lunule well defined; 
umbones prominent, touching; two cardi na l teeth in left valve, none in ri ght. 

Remarks. This speci men is appa rently a juvenil e; it is abo ut l!JG inch long. R ange of the 
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species is from Prince Edward Island to Texas, in shallow water attached to wharf pilings and 
eel grass. Earlier au thors list this as R ochefortia p/anu/ata. 

Type and occurrence. H ypotype, GSC o. 20 155. Locality 225: from a ditch 1.5 miles due 
north of Ancienne Lorette, Quebec, at an elevation of 197 feet above sea level. 

Su perfam il y CA RD/ACEA 

Family CA RDIIDAE 

Genus S errip es, Gould, 184 l 

Serripes groe11/a11c/icus (B rugu ie re, 1789) 

Pl ate IV, figures 2a, b 

Cardi11111 groe11/a11dic11111 Brugu iere, E ncycl. M ethodique, 1789, p. 222. 
Serripes groe11/a11dic11s (Bruguiere), Abbot t, Am. Seashell s, 1954, p. 40 1, pl. 32, fig. d ; Bousfield, Can. 

Atlantic Sea Shell s, 1960, p. 28, p l. 6, fig . 71 ; Richards, Trans. Arn. Phil. Soc., n. ser., vo l. 52, 
pt. 3, 1962, p. 63, pl. 8, figs. 12, 13 . 

Shell approximately equil ate ral, moderately thin, 2 to 4 inches long; umbones high and 
infl ated; exterior smooth except for very weak radial r ibs on posterior and anterior slopes; 
concentric growth lines. 

R emarks. Serripes groe11/a11dicus is a widely distributed species; it is circumpolar and 
extends south along the east coast of North America as far as Cape Cod, Massachusetts. Known 
ba thymetric ra nge is between 1h fathom and 165 fatho ms. 

Occurrence. Localities 223 , 224, 229. 

T ype. Hypotype, GSC o. 20 156, east ba nk of G rande Riviere du Chene, Quebec, ju t 
outh of highway 9; elevation about 330 feet above sea level. 

Su perfam il y TELLINACEA 
Family TELLINID AE 

Genus 1l1 aco111a Leach, J 8 19 

Macoma balthica (Lin ne, 1758) 

Pl ate IV, fi gures 3a, b; 4a, b 

Tel/ina balthica Linne, Systerna Nat., ed . 10, 17 58, p. 677. 
Macoma balthica (Linne) , Abbott, Am. Seashell s, 1954, p. 43 1, fig. 88g; Bousfi eld , Can. Atlantic Sea 

Shells, 1960, p. 33, p l. 9, fig . 9 1; Richards, Trans. Arn . Phil. Soc., n. ser. , vol. 52, pt. 3, 1962, 
p. 66, p l. 10, figs. 15 , 16. 

Shell va riable in outline, ovate to rounded sub tri gonal , moderately compressed , anterior 
dorsa l margin nearly straight adjacent to prom inent beaks, subsequently becoming convex in 
most speci mens (Pl. IV, figs. 3a, b), but remai ning st ra ight or becom in g sligh tly concave in others 
(Pl. IV, figs. 4a , b); as much as 11h inches Jong; cha lk y; two sma ll cardinal teeth in each valve ; 
conspicuous pallial si nus confluent with pa llia l l ine along its lower edge, la rger in one valve than 
in the other. 

Remarks. Specimens fro m the Champl ai n Sea deposits a re seldo m more than Y2 inch long. 
This is a borea l species, not penetrating into Arctic waters; its southern limit in the western 
Atla ntic is off the coast of Georgia. It is com mon from the mid-tide level to deep water, and is 
to lerant of a wide variation in sa lini ty. Beca use of its to lera nce to lower salinites, M. baltliica 
was able to spread into the fa rthest reaches of the Cham pl a in Sea where the salinity was greatly 
red uced by the inflow of fres h water. It is the most common species in the Champlain Sea 
deposits. 

Occurrence. Localities 1, 2, 4- 8, 10- 18, 20, 22- 32, 34, 38- 42, 44, 46- 49, 51- 54, 57, 58, 60, 
63, 65, 67, 70, 71, 76, 77, 79, 81- 85, 90, 91, 93, 95- 97, 103- 106, 108, 110, 114, 117- 121, 123, 
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125- 128 , 130, 131 , 133- 136, 140, 141 , 143- 156, 158- 161 , 163- 169, 171, 173, 177, 179, 180, 
183- 188, 191, 192, 195, 196, 199, 200 , 202, 205, 208, 211 , 21 4, 21 9, 22 1, 222, 224, 226, 228- 231. 
The form characterized by a stra ight or slightl y concave antero-dorsal margin was fou nd only 
at loca li t ies 54, 67, 70, 106, 153, 161, 222, 23 0, and 231. 

Types. H ypotypes, GSC No. 20 157, from a pit abo ut 2 mil es no rth west of St. Joseph-du
Lac, Quebec, at an elevation of 300 feet above sea level (fi gs. 3a, b); GSC No. 20 159, from 
Wilso n Avenu e, 100 feet north of Notre Dame de G race, Montrea l, Quebec; elevation 232 feet 
above sea level (figs. 4a, b). 

Macoma calcarea (G melin, 1792) 

Pl ate IV, fig ures 5a, b 

Te//i11a ca/carea Gmelin, Systema Na t. , ed . 13, vo l. 7, 1792, p. 3236. 
Maco111a ca/carea (G melin ), Abbott , Am. Seashells, 1954, p. 430, fig. 88f; M acGi nitie, Proc. U.S. Natl. 

Museum, vo l. 109, No. 34 12, 1959, p. 18 1, pl. 24, figs. 5-7, pl. 26, figs . 6-9; Bo usfield, Can. 
A tl antic Sea Shells, 1960, p. 34, pl. 9, Ag. 92; Richards, T rans. Am. Ph il. Soc. , n. ser., vo l. 52, 
pt. 3, 1962 , p . 66 , pl. 10, fig~ 17-19. 

Shell more elongate th an M . ba /th ica, with ante rior end somewhat infl ated and posterior 
end narrowed and slightly twisted; 1 inch to 2 inches long; lower bo rder of pall ial sinus fused 
with the pallial line for onl y abo ut half its length ; sin us much la rger in one valve than in the 
o ther; teeth as in M . balth ica. 

R emarks. This is a characte ristically cold -water species of circumbo real d istri bution. In the 
western Atlantic, it is fou nd from G reenland to Long Island, New York. Depth range is from 
low water to about 45 fa thoms. 

Occurrence. Loca lit ies 98 , 106, 107, 124, 132, 137, 138, 140, 159, 175, 177, 194, 197, 205, 
206, 209, 218- 220, 222- 225, and 229 . 

Type. Hypotype, GSC No. 20 158, from a landslide scar 1 m ile northeast of St. Maurice, 
Q uebec, at an eleva ti on of about 100 fee t above sea level. 

Subo rder ADAPEDONTA 

Superfa mily M Y ACEA 

F ami ly MYA CI DAE 

Genus Mya Li nne, 1758 

Mya (A re11om ya) arenaria Linne, 1758 

P late IV, figures 7a- c 

Mya are11aria Linne, Systema Nat., ed. I 0, 1758, p. 670 ; Foste r, Johnsonia, vol. 2, No. 20, 1946, p. 32, 
pl. 20, fi gs. 1-3 , pl. 2 1, fi gs. 1, 2; Abbo tt, Am. Seashells, 1954, p. 455, p l. 32, fig. x; Bousfield , 
Can. Atl anti c Sea Shell s, 1960, p. 37 , p l. JO, fi g. 104; Richards, Tra ns. Am. Phil. Soc. , n. ser., 
vol. 52, pt. 3, 1962, p. 70, pl. 12, fig. I 5. 

Mya (Are110111ya) are11aria Linne, Mac Ncil , U.S. Geol. Surv., P rof. Paper 483-G , p. 33G, p l. 5, 
figs. 2-12, pl. 6, fi gs. 1- 15, 17, 18. 

Shell outl ine elongately to round ly ovate, ga ping at posterior end, 1 inch to 6 inches long; 
a long, shall ow, spoon-shaped chondrophore in left va lve; pall ial sinus somewhat V-sha ped , 
about twice as long as wide, with upper and lower ma rgins sloping at approx im ately the 
sa me angle. 

R emarks. Range of M . arenaria is from Labrador (about 57°N la t. ) to North Carolina. 
Records from fa rther north a re of inco rrectly identi fied specimens of M. pseudoarenaria 
Schl esch, the A rctic cou nterpart of M . are11 aria. M. arenaria occurs in the in te rtida l zone to 
depths of several fathoms. It is most conunonly found in bays and estuaries. 

Occurrence. Locali ties 106, 108, 109, 117- 121 , 123, 126, 13 3, 140, 14 1, 144, 151, 153- 156, 
158, 160, 163- 165, 168, 169, 183- 186, 191, 205, 214, and 222. 

42 



DESCRIPTION OF SPECJES 

T ype. H ypotype, GSC No. 20160, fro111 ditch on north side of highway 36, 0.4 mile east 
of railway crossing in St. Re111i, Quebec (Lach ine map-sheet). Elev. 208 feet. GSC Joe. 60723 . 
Coll. F. J .E. Wagner, 1955. 

Mya (Mya) pseudoarenaria Schlesch, 193 1 

Plate V, figu res 2a-c 

Mya pse11doare11aria Schlesch, Arch. Molluskenk., vo l. 63, 1931, p. 136, pl. 13, figs. 10- 13; M acGinitie, 
Proc. .S. Natl. Museum, vol. 109, No. 34 12, 1959 , p. 186, pl. 19, fig. 7, pl. 25 , fig. 4 . 

M ya (Mya) pse11doare11aria Schl esch, M ac ei l, U.S. Geo l. Surv ., Pro f. Paper 483-G , 1965, p. 37G, p l. 7, 
figs. 9-l l , l 3, 14, pl. 9, fi g. 4. 

Shell ova l, similar in ou tline to M. arenaria, about 3 inches long; pall ial sinus broadly 
U-shaped , as in M. t /'1111 cata. 

R emarks. T his species is of Arctic distribu tion, record ed from Greenl and, Iceland , 
Spitzbergen, o rway, Siberia , and northern Alaska. In cont rast with the more temperate M . 
are11aria, it was found at onl y one C hampla in Sea loca lity. 

T ype and occurrence. Hypotype, GSC No. 20163 , 20163a. Loca li ty 224: from a d itch 
d ra ining in to Riviere du Cedre, 0.3 mile southeast of St. Ja nvier-de-Joly, Quebec ; eleva tion about 
3 7 5 feet a hove sea level. 

Mya (M ya) //'/I nca ta Linne, 17 58 

and va r. uddeva//ensis Forbes, 1846 

P late IV , figures 6a, b; P la te V, figures la, b. 

M ya tr1111ca1a Linne, Systema Nat. , ed. 10, 1758, p. 670; Foster, Johnsonia, vol. 2, o. 20, 1946, p. 30, 
pl. l 8, figs. l-4, p l. 19, figs. l , 2 ; Abboll , Am. SeJshell s, l 954 , p. 455 , pl. 32, fig . v; MacGinitie, 
Proc. U.S. Na tl. Museum, vol. 109 , No. 34 12, 1959, p. 184 , p l. 25 , figs. 1-2; Bousfie ld, Can. 
Atlantic Sea Shells, 1960, p. 37, pl. 10, fig. 105 ; Richa rds, T rans. Am. Phil. Soc., n. ser., vol. 52, 
pt. 3, 1962, p. 70, pl. 13, figs . J, 2. 

Mya (M ya) 1m11cata Linne, MacNe il , U.S. Geol. Surv., Prof. Pape r 483- G , p. 38G, pl. 8, figs. 1-3, 
5, 6, 8, 9, 11 , 12, pl. 9, figs. 1-3, 5-18. 

M ya t runcata va r. 11ddevalle11sis Forbes, Mern . Geol. Surv. Gt. Bri t. and Museum Econ. Geol., vol. 1, 
1846, p. 407 ; M acGini tie, Proc. U.S. at!. Museum , vol. 109, 1959, p. 184, pl. 25, fig. 3; MacNcil , 
U.S. Geo l. Surv., Prof. Paper 483-G, p. 38G, pl. 8, figs. 4, 7, 10, pl. 9, figs. 19, 20. 

Shell simil a r to that of M. arenaria but truncated and more widely ga pin g posteriorly~ 
length 1 inch to 3 inches; chondrophore in the left va lve short, broad , and trigonal; pa llia l sinus 
U-shaped , short and broad , wi th depth equal to or 111uch Jess than width (Pl. IV, figs. 6a, b). 

Variety uddeva //ensis (Pl. V , figs. l a, b) very obliquely truncated with poster ior dorsal 
margin a l111 ost twice as Jong as posterior ventral margin ; complete series of intergradations 
between typica l M. truncata and variety uddeva//ensis. 

R emarks. The geogra phic range of both the species and variety are es entiall y the same, 
except that the va riety is not found quite so fa r so uth . M. truncata is reported from as far south 
as Massachusetts in weste rn Atlantic wa '.ers; the so uthernmost reco rd for M. t. var. 11ddeva/le11siS' 
is the Gu lf of St. Lawrence. Depth range is from low water to abo ut 55 fathoms. 

Occurrence. Localities 132, 13 3, 137, 140, 145, 215 , 223 , and 229 (M . tn111cata); 121 , 135, 
136, 140, 15 3, 154, 158, 175, 222, and 224 (var. 11ddeva llensis). 

T ypes. H ypotypes, GSC o. 20161 , east bank of Grande Riviere du Chene, Quebec, just 
south of hi ghway 9; elevation about 330 feet above sea level (M. truncata) ; GSC No. 20162, 
from the corner of Masson and D 'Iberville Streets, Montreal , Quebec, at an eleva tion of 173 feet 
above sea level (M . truncata va r. 11ddevalle11sis). 

Mya sp. 

M ya Linne, Systema Nat. , l Oth ed., 1758, p. 670. 
Shell variable in shape, rounded anteri orly and gaping posteriorl y; va lves sli ghtly unequal 
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in size; internal resilium a ttached in left valve to horizontally projecting chondropbore; sinu
palliate; teeth obsolete. 

Remarks. Material from these localities was of a fragmentary nature and could be 
identified only to genus. 

Occurrence. Localities 148, 149, 152, 161, 181 , 184, and 229. 

Superfamily MACTRACEA 

Fami ly H!ATELLIDAE 

Genus Hiatella Daudin , in Bose, 1801 

(Saxicava Fleuriau, 1802) 

Hiatella arctica (Linne, 1767) 

Plate V, figures Sa, b 

Mya arctica Linne, Systerna at., ed. 12, 1767, p. 1113. 
Saxicava rugosa Larnarck (and var. arctica), Dawson, Can. Ice Age, 1893, p. 227, pl. V, fig. 6. 
Hiate/la arctica (Linne), Abbott , Am. Seashells, 1954, p . 452 , fi g. 92a; MacGinitie, Proc. U.S. Natl. 

Museum, vol. 109, No. 3412, 1959, p. 190, pl. 26, figs . 1- 3; Bousfield, Can. Atlantic Sea Shells , 
1960, p. 35, pl. 10, fig. 99; Richards, Trans. Arn. Phil. Soc. , n. ser., vol. 52, pt. 3, 1962, p. 71 , pl. 12, 
figs. 17-20. 

Shell usually heavy and variable in shape - elongate, oblong, or distorted because of 
animal's burrowing habit; adult shells va rying from about 1/z inch to 2 inches long; surface 
chalky, with coarse, irregular lines of growth; binge thickened, without definite teeth; young 
specimens having spines in two radial rows on posterior slope. 

R emarks. This is the Saxicava arctica or Saxicava rugosa of earlier authors. Its present 
range in the western Atlantic area is from the Arctic Ocean to deep water off the West Indies. 
In colder, northern waters it lives close to shore, being found as shallow as the low-tide level. 
It nestles under stones or among other shells, and also burrows in gravel, sand , mud, clay, and 
soft rock. 

Occurrence. Localities 15, 19, 20, 22, 27- 29, 35, 36, 38, 40-44, 50, 51, 55, 56, 59- 68, 
72- 77, 80- 91, 93- 96, 98- 102, 111 , 112, 114, 115, 118 , 120- 122, 124--126, 128, 129, 132- 136, 
138, 140, 141, 145- 147, 149- 153, 155- 159, 164, 166, 170, 171, 175, 182, 184- 186, 188, 191, 192, 
196, 199, 200, 203- 205, 208,209,214, 215, 217,219- 231. 

Type. Hypotype, GSC No. 20164, 1 mile south-southeast of Chevalier, on west side of 
road to Beau port, Quebec; elevation about 350 feet above sea level. 

Order ANOMALODESMACEA 
Superfamily PANDORA CEA 

Family LYONS!IDAE 

Genus Lyonsia Turton, 1822 

Lyonsia arenosa (Moller, 1842) 

Plate V, figures 3a, b 

Pa11dori11a are11osa Moller, Index Moll. Groenl., 1842, p. 20. 
Lyonsia arenosa (Moller), Abbott, Arn. Seashell s, 1954, p. 468; Richards, Trans. Am. Phil. Soc., 

n. ser., vol. 52, pt. 3, 1962, p. 57, pl. 5, fi g. 17. 

Shell ;,2, to % inch long, posterior end more oval and higher than anterior end ; no posterior 
gape as in L . hyalina; commonly having sand grains adhering to surface. 

Remarks. This species has a circumboreal distribution . In the western Atlantic it is found 
from Greenland south to Massachusetts at depths from the low-water level to about 65 fathoms. 
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T ype and occurrence. Hypotype, GSC No. 20165. Locality 205: west bank of Batiscan 
River, 2 miles east-sou theast of St. Genevieve, Quebec ; elevation about 35 feet above sea level. 

Lyonsia hyalina (Conrad , 183 1) 

Plate V, figures 4a, b 

M ya hya/i11a Conrad, J . Acad. Na t. Sci ., Philadelphia , vo l. 6, 1831, p . 261, pl. 11 , fi g. 12. 
L yo11sia hya/i11a (Conrad), Abbott, Arn. Seashell s, 1959, p. 468, pl. 28, fi g. u ; Bousfi eld , Ca n. Atlantic 

Sea Shells, 1960, p. 23, pl. 5, fig . 52; .Richards, T ra ns. Am. Phil. Soc., n. se r., vol. 52 , pt. 3, 1962, 
p. 58, pl. 5, fig . J 5. 

Shell ¥2 to Vi inch long; elongate, with posterior end tapering so mewhat; thin, fragile , and 
semi-translucent ; exterior ornamented with fine rad ial ridges, commonly coated with sa nd 
grains; gaping posteri orly ; hinge weak, without teeth. 

R emarks. Lyonsia hya!i11a is of more southern distribution , with a ra nge from the south
western Gulf of St. Lawrence and western Nova Scotia to Texas. It lives fro m low tide to a 
depth of about 33 fa thoms. 

Type and occurrence. H ypotype, GSC No. 20166. Loca lity 223: east bank of Grande 
Riviere du Chene, Quebec, just south of highway 9, at an elevation of about 330 feet above 
sea level. 

ARTHROPODA 

Phylum ARTHROPODA Siebold and Stanniu s, 1845 
Supersubphylum EUARTHROPODA Lankester, 1904 

Subphylum MANDIBULATA Clairville, 1798 
Class CRUSTACEA Pennant, 1777 

Subclass OSTRACODA Latreille, 1806 
Order POD OCOPIDA Miiller, 1894 

Suborder PODOCOPINA Sars, 1866 
Superfami ly CYTHERACEA Baird, 1850 

Pl ate VI, fi gures 1- 21; 

Plate VII, figures 2, 3 

Ostracoda a re Ja teraJJ y compressed Crustacea possessed of a bivalved carapace tha t is 
hinged alon g the dorsal margin . The subo rder Podocopin a is divided into superfamilies on the 
basis of soft parts, character of the hi nge, and the shape and subdivision of certai n elements 
of the mu scle sca rs. All the genera listed below belong to the supe rfa mil y Cytheracea . 

R emarks. The writer is rela tively unfa milia r wi th the Ostracoda, and in addition, a lack 
of adequate litera ture dealing with recent form s from Ca nadian Arctic and Atl antic waters makes 
identification of the species fou nd in the Champla in Sea deposits very difficult. Representatives 
of the group from this a rea seem to have been neglected since abo ut 1870 when Brady worked 
on ma teri al from the Gulf of St. Lawrence and Brady and Crosskey identified fossil ostracods 
from Montreal. Some new species were described, but illustrations of these and of other species 
are line drawings only. Dawson (1893) and Whiteaves (1901) merely repeat Brady's list. Some 
North American reco rds are given by Sa rs ( 1928 ) in hi s account of the ostracods found off 

orway, and Wagner (1957) notes species of the Holocene deposits of the Netherlands that 
have also been identified from Canad ian waters and / or ra ised marine deposits. 

The following genera have been recognized in the Champla in Sea deposits: Cyth eridea 
(Pl. VI, fig. 1), Paracyprideis (Pl. VI, fig. 2), Eucytheridea (Pl. VI, fi g. 3), H eterocyprideis 
(Pl. VI, fig. 4), Cyth erura (Pl. VI, fi gs. 5, 6), Cytheropteron (Pl. VI, figs. 7- 9), Baf]inicythere 
(Pl. VI, fig. 10 ), H emicyth erura (Pl. VI, fig. 11 ), L eptocy th ere (PI. VI, fig. 12), Limnocythere 
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<Pl. VT, fi g. 13) , Pa/111 enella (Pl. VI, fig. 14) , X estoleberis (Pl. VT, fig . 15) , and Robertsonites 
<P l. VI, fig. 16 ). Severa l specimens of uncertain identity are a lso illustrated (Pl. VJ, fi gs. 17- 21 ; 
Pl. Vll , figs. J. 2). 

Occurrence. Loca lities 15, 16, 19, 35 , 37, 47, 50, 53, 65 , 86, 90, 92, 94, 95 , 102- 104, 106, 
I.JO, J 13-115, 117. J 18 , 120- 124, 126, 128, 132, 136, 138, 140. 141 , 143 , 145 . 150, 15 1, 154, 
157- 159, 163 , 165, 175. 177, 182, 19 1, 192. 199, 200, 203 , 205 , 208 . 209, 214, 215. 220, 223, 
and 224. 

Types. Hypotypes, GSC No. 20167, lot 15, con. TTT, Co rnwall tp. , Stormont co., Ontario, 
elevation 197 feet above sea level [Cy rheridea sp. ]; GSC o. 20168 , east bank of Batiscan 
River, Quebec, just below Chute a Jimmy, eleva tion 386 feet above sea level [Paracyprideis 
pseudop11 11 c1illata Swain]; GSC No. 20 169 , east bank of Bati sca n River , Quebec, just below 
Chute a Jimmy, eleva ti on 386 feet a bove sea leve l I Eucyt/1eridea p1111ctillata (Brad y)!; GSC o. 
20170, southwest corner of McGill University grounds, Sherbrooke and Mansfie ld Streets, 
Montrea l, Quebec, elevat ion 143 feet above sea level LH eterocyprideis sorbya11a (Jones)]; GSC 

o. 20 17 1, east bank of Grande Riviere du C hene, Quebec, just south of highway 9, elevat ion 
about 3 30 fee t above sea level I Cythen•ra sp. I; GSC o. 20172, s ite of the Co rnwall dyke , vicinity 
of the H ydro-Electric Power Commission of Ontario office, Cornwall, Ontario, elevat io n about 
210 feet above sea level I Cytherura sp. I; GSC No. 20 173 , west ba nk of l3atisca n River , 2 miles 
eas t-southeast of Ste. Genevieve, Quebec, elevation 35 feet above sea level fCytheropteron sp.l; 
GSC o. 20174, east bank of Grande Ri viere du Chene, Quebec, just south of hi ghway 9, 
elevation about 330 feet above sea level [Cytheroptero11 sp.l ; GSC No. 20175, bank of St. 
La wrence Rive r, just east of creek 7 miles east of Morrisburg, Onta rio , elevation 225 feet above 
sea level I Cytheroptero11 sp .] ; GSC No. 20176, pit 1.4 miles south east of St. Philomene, Quebec, 
elevation about 2 15 feet above sea level I Ba.fJi11icyrhere emargi11ata (Sars)l ; GSC No. 20177, pit 
1.4 miles southeast of St. Philomene, Quebec, elevation about 215 feet above sea level 
IH emicytherurn sp.l ; GSC No. 20178 , co rner of Masson and D'Tberville Streets, Montreal , 
Quebec, elevation 173 feet above sea level I Leptocyth ere macchesneyi (Brady a nd Crosskey)?J; 
GSC No. 20179, Morrisbu rg, Onta rio, e levation about 255 feet above sea level I Limnocythere 
sp.]; GSC o. 20180, east bank of Grande Ri viere du Chene, Quebec, just south of highway 9, 
elevation about 330 feet a bove sea level I Pa/m e11 el/a /imicola (Norman).!; GSC o. 20181, bank 
of St. Lawrence Ri ve r, just east of creek 7 mil es east of Morrisburg, Onta rio , elevation 225 feet 
above sea level I Xestoleberis sp. I; GSC No. 20 182, eas t bank of Grande Riviere du Chene, 
Quebec, just south of highway 9, elevation abou t 330 feet above sea level [Robertso11ites /ogani 
(Brad y a nd C rosskey) ]. 

Specimens figured but not named a re as fo llows: GSC No. 20183 , southern pa rt of pi t 
l .4 miles southeast of St. Philomene, Quebec, elevation about 215 feet above sea level; GSC Nos. 
20184 a nd 20185, pit on sou theast slope of Mont St. Hil aire, Quebec, eleva tion 219 feet 
above sea level ; GSC No. 20186, Morrisburg, Onta rio , elevation about 255 feet above sea leve l; 
GSC No. 20187 , pit l.4 miles southeast of St. Philom ene, Quebec, elevation a bout 215 feet 
above sea level; GSC o. 20188 , east bank of Batiscan River , Quebec, just below Chute a 
Jimmy, elevation 386 feet above sea leve l; GSC No. 20189 , corner of Masson a nd D 'lberville 
St reets, Montreal. Qt!ebec, eleva tion 173 feet above sea level. 

Subclass CIRRI PEDI A 
Order BALANOMORPHA 

F amil y B ALA NIDA E 

Genus llala11 us da Costa, 1778 

Ba/anus bala11us (Linne, 1758) 

Plate VII, figure 3 

L epas bala11us Linne, Systema at.. ed . 10, 1758 , p. 667 . 
Ba/anus ba/a1111s (Linne), Bousfield , Can. Atlantic Sea Shells, 1960, p. 40, pl. 11, fig. 11 5. 
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Shell steep, conica l, 1/2 inch to l V2 inches high ; wa ll plates usua ll y sha rpl y ribbed ex te rna lly 
and mu lti-ribbed internally, with both large and sm a ll pores; apertu re sma ll , wall pl ates meeting 
to form a n a lmost entire ma rgin; curved tips of anter ior opercu lar plates pointing upwards. 

R emarks. In eastern North Ame rican waters this species is fou nd from the Arctic Ocean to 
Long Island Sound. It occurs from lower low-water level to about 100 fa thoms, with opt imum 
de pth s between 10 a nd 25 fa th oms. 

Occurrence. Locality 229. 

T y pe. H ypotype, GSC No. 20 190, fro m the coast of Nova Scotia. Beca use of the frag
mentary nature of the foss il ma teria l, a recent specimen is fi gured . 

Ba/anus crenatus Bruguiere, 1789 

P late VI, figure 4 

Bala1111s cre11at11s Bruguiere, Encycl. Methoclique, (Vers), vol. J, 1789, p. 168; Bousfi c!cl , Can. Atl antic 
Sea Shells, 1960, p. 39, pl. I J, fig. 113. 

She ll conical to cylindrica l in crowded spec imens, 1/ 2 to 1 inch hi gh; wall pl ates genera lly 
rough externa ll y, fo rming a sha rp-toothed margin to the ape rture, large pores seen at the lower 
edge ; o percular pl ates flaring away from each o ther at tips. 

R emarks. Specimens a re usually fo und in the fossi l state as separated pla tes. The geo
graphic distributi on for B. crenatus is from the Arctic so uth to New Je rsey at depths between 
low-wate r level and 50 fathoms. It is most common between 25 a nd 50 fa thoms, with a second 
optimum depth at about 6 V2 - 7 fa thoms. 

Occurrence. L ocalities 22 , 39, 50 , 5 1, 54, 65 , 75 , 86-88 , 95. 106, l 13- J 15, 120, 135, 136, 
140, 143 , 166, 175, 199, 214, 2 19, 229, a nd 231. 

T ype. H ypotype, GSC o. 20191 , from the coast of Nova Scotia . 

Ba/anus hameri (Ascanius, 1767) 

Plate VI, figures 5, 6 

Lepas lw111 eri A scanius, I cones Ra rum Nat. , I , ed. 2, 1767. 
Bala1111s hc1111eri (Asca nius) , Bousfield , Can. Atlantic Sea Shells, 1960, p. 40, pl. 11 , fig. 116. 

Shell la rge (1 inch to 2 1h inches) , cy lindri ca l or somewhat conica l; wall pl ates smooth 
externa ll y and sha rpl y ri bbed interna ll y, comin g together to form a wide, diamond-shaped 

a perture with a low-toothed margin ; tips of ante rior opercu la r pla tes not flared . 

R emarks. The present range o f B. hameri is from H amilton Inl et , Labrador, sou th to 
North C a rolina. This is a deeper wa te r species than the two preceding ones, bein g foun d most 
commonly at depths greate r than 100 fa thoms . Some specimens. though, live withi n 3 fa th oms 
of the surface. 

Occurrence. Loca liti es 35 , l 00, J 28 , 157 , l 58 , 204, 207 , 2 18, 222, and 229. 

T ypes. H ypotypes, GS No. 20 192, southern part of pit 1.4 m iles southeast of St. Philo
mene, Quebec, a t an elevation of abou t 215 feet above sea level ; GSC No. 20193 , from the 
coast of Nova Sco:ia. 

Ba/anus sp . 

Ba/a1111s cl a Costa, Brit. Conch., l 778 , p. 249. 

O nl y fra gments of plates were fou nd at a num ber of loca lities. T hese a re of Ba/anus, but 
could not be identified to species. 

Occurrence . Localities 45, 55 , 59, 60, 64, 82, 89, 93 , 117, 11 9, 121 , 123 , 124, 136, 13 8, 140, 
14 1, 145 , 151 , 153, 156, 159, 162, 166, 168, 214, and 215 . 
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ECHINODERMATA 

Phylum ECHINODERMATA 
Subphylum ELEUTHEROZOA 

Class OPHIURO IDEA 

A few o sicles and spines of representatives of this class were found at several localities. 

O ccurrence. Localities 94, 157, 218, and 224. 

ANNELTDA 

Phylum ANNELIDA Lamarck, 1809 
Class POLYCHAETIA Grube, 1850 

Order SEDENTARIDA Lamarck, 1818 

F amily SERPUL!DAE Burmeister, 1837 

Genus Serp11la Linne, 1768 

?Serp11/a vermic11/aris (Linne, 1767) 

Tubus ver111ic 11/aris Linne, Systema 1at. , ed. 12, 1767 , p. 1267. 
Serp11/a ver111ic11/aris (Linne) , Bousfield, Can. Atlantic Sea Shells, 1960, p. 45, pl. 13, fig . I 31. 

Tube calcareous, contorted or loosely coil ed, lower end attached, remainder of lube more 
or less erect; surface often with sma ll concentric ridges; length of tubes as much as 4 inches. 

O cc11 rre11 ce. Locality 35 . 

CHORDATA 

Phylum CHORDATA 
Subpbylum VERTEBRATA 

Class P ISCES 
Subclass TELEOSTOMI 

Order TELEOSTEI 

Family OSMERIDAE 

Genus Mallotus Cuvier, 1829 

M allo t11s villos11s (Muller, 1777) 

Pl ate YH, fi gure 8 

Clupea villosa MUiier, Zool. J>rodromus Danicae, 1777, p. 50. 
Mal/ot11s vil!osus Cuvier, Dawson, Can. lee Age, 1893, p. 265 , pl. VIIT, fig. l. 
Mal/otus villos11s (MUiier), Bigelow and Schroeder, Woods Hole Oceanog. Inst., Cont rib. o. J 149, 

1964, p. 576, figs. 133-136. 

Body elongate, moderatel y compressed, as Jong as 9 inch es but average length about 6 
inches; dorsa l and ventra l profiles of hea d a nd trunk s li ghtly convex; ca uda l fin deepl y forked ; 
lower jaw projecting anteriorly to tip of upper jaw. 

R emarks. Concretions from the clays of the Green Creek-Hiawatha Pa rk a rea a long the 
Ottawa have yie lded numerous specime ns of Ma!lot11s v illosus. The skeletal remains are gener
ally very well preserved . This is a circumborea l species. In the western Atlantic it ranges from 
southwestern Greenland to northern Nova Scotia and into the Gulf of St. Lawrence. 

O ccurrence . Locality 23. 
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APPENDIX I 

Fossi l Localities 

The stratig ra ph y of th e followin g loca lities is descri bed 111 Appendi x H . Elevatio ns are 
a pprox im ate. 

1. A pprox im ately 2,000 fee t southwest of Ba ie Cayien, Jot 37, co n. BA, Ro lph tp. , Ren
frew co. , On ta rio (Cha lk Ri ver map-sheet). E lev. 5 10 fee t. G SC Joe. 43962 . Coll. N . R . 
Gadd, 1960. 

2. Lot 18, con. I , Stafford tp. , Renfrew co. , Ontario (395694, Pembroke map-sheet)l. E lev. 
475 feet. GSC Joe. 60706 . Coll. F . J .E. Wagner, 1955. 

3. 1.25 mil es east of Bro ml ey Line a nd 2.5 miles northwest of La Passe, R enfrew co. , On
tar io (Fort Coul onge ma p- heel). E lev . 475 fee t. G SC loc. 6076 1. Coll. F . J. E. Wagner, 
1955. 

4. Lot 16, con. III , Broml ey tp., Renfrew co ., Onta ri o (Cobden ma p-sheet) . E lev. 505 feet. 
Coll. F. J . E . Wagner, 1955. 

5. West side of h igh way 17, just sout h of Cobden , lot 6. con. I, Ross tp., Renfrew co., 
Onta rio (Cobden ma p-sheet). E lev . 450 feet. Coll. F . J. E . Wagner, 1955 . 

6. East side of highway 17, just south of Cobden, lot 8. con. II, Ross tp. , Renfrew co. , 
Ontario (Cobden m ap-s heet). E lev. 450 feet. Coll. F . J. E . W agner, 1955. 

7. Pit at Ta ncredia, Ca lum et Island, lot 6. con. III, Ca lumet tp ., Quebec (Cobden map-sheet) . 
E lev. 500 feet. GSC loc. 60779 . Col l. F. J.E. Wagner, 1955 . 

8. Lot 17, con. I , H orton tp. , Renfrew co., Onta rio (Renfrew ma p-sheet). E lev. 500 fee t. 
Coll. E. de Vroome. 1964 . 

9. Left ba nk of Quyon R iver, 2.25 miles northwest of Quyon, lot 7, con. I V, Onslow tp . 
(part ie sud), Pont iac co. , Quebec (Qu yon map-sheet ) . Elev. 27 5 feet. GSC Joe. 60760. 
Coll. F. J. E. Wagner, 1955. 

J 0. Lot 17, con. A. McNab tp .. Renfrew co., Onta rio (A rn prior map-sheet). E lev. 475 feet. 
GSC loc. 27334 . Co ll. F. J .E. Wagner, 1954. 

11. Lot 16, con. A. Mc ab tp ., Renfrew co. , Ontario (A rnpr ior map-sheet). E lev. 425 feet. 
GSC loc. 27335. Co ll . F. J .E. Wagner, 1954. 

12. Mohr Corners, lot I 9, con. VJ, F itz roy tp ., Carl eton co., Onta rio (A rn prior map-sheet). 
E lev. 350 feet. GSC loc. 2733 2. Coil. F. J. E. Wagner, 1954. 

13. Lot 22, con. I, Torbo lton tp., Carleto n co. , Ontario (A rn prior map-sheet). E lev. 425 feet. 
Coll. F. J. E. Wagner, 1954. 

14. Lo t 22, co n. VIII, Pakenh am tp ., La nark co., O nta rio (A rnprior m ap-sheet). E lev . 460 feet. 
Co ll. F. J .E. Wagner, 1954. 

15. Lot 12. con. I , F itzroy tp., Ca rleto n co ., Onta rio (Arnprior m ap-sheet). E lev. 3 I 5 feet. 
GSC Joe. 27328. Coll. F. J. E. Wagner, J 954. 

16. Sand pit 0.75 mile northwest of crossroads in Ca rp, lot 20, con. III, Huntley tp., Ca rleton 
co. , Ontario ( Arnprior ma p-sheet) . E lev. 375 fee t. Coll. V. K. Prest, 1957. 

lWhere the map-sheet used is prov ided with th e U ni ve rs3 l T ra nsve rse Merca tor Grid , the grid 
refere nce is given. 
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17. Lot 6, con. VU, Ram say tp. , Lanark co. , Ontario (0770 19, Carl eton Place map-sheet). 
E lev. 440 feet. GSC Joe. 27337. Co ll. F. J. E . Wagner, 1954. 

18. Lot 30, con. II, Vill eneuve tp .. Papineau co .. Quebec (Low map-sheet). E lev. 618 feet. 

Coll. F. J.E. Wagner, 1955 . 
19. Cut a long highway just south of Wakefield , lot l , co n. II, Masham tp., Gatineau co., 

Quebec (Wakefield map-sheet). E lev. 360 feet. GSC Joe. 60762. Co ll. F. J. E. Wag ner, 
1955. 

20. Pit on south side of Mounta in Road. 1.8 miles due sou th of Kingsmere, Quebec (343347, 
Ottawa map-sheet). E lev. 4 J5 feet. GSC Joe. 60703 . Coll. F. J .E. Wagner, 1955. 

21. Departmen t of Pub lic Wo rks hole 85, bou nded by Bronson Avenue, Riverside D ri ve, and 
C.P.R. tracks, Ottawa, Ontario (46 125 J, Ottawa map-sheet) . E lev. 245 feet (at surface). 
Co ll. Dept. of Public Works, 1957. 

22 . Sa nd pit near Uplands Airport , Ottawa, Ontario (454203, Ottawa map-sheet). E lev . 275 
feet. GSC Joe. 27320. Co ll. F. J .E. Wagner, 1953. 

23. Along Ottawa Ri ver at Hiawatha Park, Ontario (57 J 365, Ottawa map-sheet). Elev. 140 
feet. Coll. F. J .E. Wagner, 1954. 

24. Lot 22, co n. VJT. Goulburn tp. , Carleton co., O ntar io (Kemptville map-sheet) . Elev. 350 
feet. Col l. F. J. E. Wagner, 1954. 

25. Lot 13, co n. IV, Nepean tp .. Ca rleton co .. Ontario (Kemptvi lle map-sheet). E lev . 375 feet. 
GSC Joe. 27338. Coll. F. J.E. Wagner. J954. 

26. Lot 12, con. V, epean tp ., Car leton co. , Ontario (Kem ptville map-sheet). E lev. 370 feet. 
Co ll. F. J.E. Wagner, 1954. 

27. Campbel l Quarry, south of Manot ick. lot 8. con. A. North Gower tp., Carleto n co. , 
Ontario (Kemptvill e map-sheet). Elev. 300 feel. GSC Joe. 60709. Co ll. A. S. MacLaren, 
1958. 

28 . Lot 9, con. T, Osgoode tp ., Carleton, co., Ontario (Kemptville map-sheet). Elev. 310 feet. 
Col l. E. P. H enderson. 1964. 

29. Lot 23, con. HJ. Osgoode tp., Ca rl eto n co., Ontario (Kemptville map-sheet). Elev. 310 
feet. GSC Joe. 27333. Col l. F. J . E. Wagner, 1954. 

30. 0.25 mil e northwest of railway crossi ng at Sabouri n Station, Jot 5, con. IX, South Gower 
tp. , Grenville co. , Ontario (Kemptville map-sheet). Elev. 290 feet. GSC loc. 27327. Co ll. 
F. J.E. Wagner, 1954. 

3 J. Lot 7, con . VITT, South Gower tp .. Grenville co. , Ontar io (Kemptvi ll e map-s heet). E lev. 
305 feet. GSC loc. 27336. Coll. F. J. E. Wagner, 1954. 

32. J.25 miles northwest of Ha ll vil le, lot 6, con. X, Mountain tp. , Dundas co. , Ontario 
(Kemptvi ll e map-sheet) . Elev. 275 feet. GSC Joe. 27330. Co ll. F. J. E. Wagner, 1954. 

33 . Hoey Road, so uth of Kemptvi lle, lot 24. con . III, Oxford tp., Grenville co., Ontario 
(Kemptville map-sheet). Elev. 320 feet. Coll. F. J. E. Wagner, 1954. 

34. Lot 22, con. III, Oxford tp., Grenvill e co., Onta rio (Kemptv ille map-sh eet). E lev. 325 feet. 
Coll. F. J.E. Wagner, 1954. 

35. Lot 19, con. IV, C umberland tp., Russell co., Ontario (739265, Russell map-sheet). Elev. 
225 feet. GSC Joe. 27329 . Co ll. F. J. E . Wagner, 1954. 

36. Lot 21, con. III, Russell lp. , Russell co., Ontario (703 171, Ru ssell map-sheet). E lev. 285 
fee l. GSC Joe. 60705 . Coll. F. J . E. W agner, 1954. 

37. 1.5 miles east of Russell , Jot 8, con. IV, Russe ll tp ., Ru ssell co., Onta rio (746 113 , Ruse ll 
map-sheet). E lev. 230 feet. GSC Joe. 60751. Col l. G . W. Brownell , 1957. 

38. 2.5 mi les southeas t of Glenpayne, lot 37, con. VI, Roxbo rough tp. , Storm ont co. , Ontario 
(974055, Win chester map-sheet). E lev. 344 feet. GSC loc. 27339 . Col l. F. J. E . Wagner, 
1953 . 
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39. Pit on sou th side of highway 43, 3 miles east of Win chester, lot 11 , con. IV, Winchester 
tp., Dundas co. , Ontario (77 1926, Winchester map-sheet). E lev. 275 feet. Coll. G. W. 
Brownell, 1956. 

40. 2.6 miles due east of Dunba r, lot 9, con. VII, Willi amsburg tp., Dundas co ., Ontario 
(862878, Winchester map-sheet). E lev. 300- 310 feet. GSC toe. 60805 . Co ll. F. J. E. 
Wagner, 1956. 

41. Lot 31, con. VI, Osnabruck tp ., Dundas co., Ontario (92289 J, Winchester map-sheet). 
Elev. 310 feet. Co ll. F. J.E. Wagner, 1950. 

42. 2.5 miles southwest of Newington . lot 17, con . VII, Osnabruck tp., Dundas co ., Ontar io 
(966925, Winchester map-sheet). E lev . 320 feet. GSC Joe. 60700. Co ll. F. J. E. Wagner. 
1956. 

43 . Pit 2 miles northeast of Ga llingertown, lot 26, co n. IV, Osnab ru ck tp. , Dundas co., On
tario (962863, Winchester map-sheet) . E lev. 3 J 0- 3 15 feet. GSC toe. 6080 1. Coll. F. J. E. 
Wagner, 1950 and 1956. 

44. Pit 1 mile northwest of Osnabruck Centre, lot 21 , con. IV, Osnabruck tp. , Dundas co., 
Ontario (980867, Win chester map-s heet). E lev. 3 J 0 feet. GSC Joe. 607 17. Coll. F. J. E. 
Wagner, 1956. 

45. 2 miles west of Cardina l, Ontario, at the in tersection of the concession road and the 
C.N.R. tracks (669591, Morrisburg map-sheet ). E lev. 235 feet. GSC Joe. 24814. Coll. 
G . W. Brownell, 1954. 

46. Card in a l, Ontario, approxim ate ly 400 feet north of highway 2 and 1,000 feet east of 
Canal Bridge (698596, Morrisburg map-sheet). E lev. 275 feet. GSC Joe. 26625. Coll. 
G. W. Brownell, 1955. 

47. Morrisburg, Onta rio (8497 12, Morrisburg map-sheet). E lev. 255 feet. GSC Joe. 60727. 
Co ll. G. W. Brownell , 1955. 

48. Hoasic Creek, 10,000 feet northeast of the intersection of hi ghway 31 and the C.N.R. 
tracks (867745, Morrisburg ma p-sheet). E lev. 250 feet. GSC Joe . 24810. Coll. G. W. 
Brownell , 1954. 

49. Lot 34, con. III, Willi amsbu rg tp. , Dundas co ., Onta rio (8 10767, Morrisburg map-sheet). 
E lev. 295 feet. Co ll. F. J .E. Wagner, 1950. 

50. Bank of St. Lawrence River, just east of creek 7 miles east of Morrisburg, Ontario 
(95 2762, Morrisburg map-sheet). E lev. 225 feet. GSC toe. 607 19. Co ll. F . J. E. Wagner, 
1955. 

5 J. Secours' gravel pit, 1.5 mil es south west of Vankleek Hill , Jot 14, con. VI, W. H awkesbury 
tp. , Prescott co. , On ta rio (238370, Alexandria map-sheet). E lev . 335 feet. GSC toes. 
27322, 27323, and 27340. Co ll. F. J .E. Wagner, 1953. 

52. l mile west of highway 34 on first crossroad south of Vankleek Hill , lot 14, con. YI, W. 
Hawkesbury tp ., Prescott co. , Ontario (Hawkesb ury map-sheet). E lev. 350 feet. Coll . 
F. J.E. Wagner, 195 3. 

53. Lot 7, con. VI, W. H awkesbury tp ., Prescott co ., Ontar io (Hawkesbury map-sheet). E lev. 
305 feet. GSC Joe. 60763. Co ll. F. J .E. Wagner, 1955 . 

54. Pit 1.3 miles east of Hawkesbury, Ontario (Hawkesb ury map-sheet). E lev. 180 feet. 
GSC toe. 27348. Co ll . V. K. Prest, 1952; F. J .E. Wagner, J 953 . 

55. Lot 26, con. VI, Lochie l tp. , Glengarry co., Onta ri o (28 1273, Alexandria map-sheet). 
E lev. 290 feet. Co ll. F. J. E. Wagner, 1953. 

56. Lot 5, con. V, Lochiel tp. , Glenga rry co., Ontario (356398, Alexandria map-sheet). E lev. 
275 feet. Coll. F. J.E. Wagner, 1953. 

57. Lot 3, con. VIII, Roxbo rou gh tp ., Stormont co., Ontario (073156, Alexandria map-sheet). 
E lev. 300 feet. Co ll. F. J. E. Wa gner, J 953. 
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58 . Maxville, Jot 4 1, con. VI. Kenyon tp. , G lengar ry co., Ontar io (11 8 145, A lexa ndria m ap
sheet). E lev. 382 feet. Co ll. F. J .E. Wagner, 1953. 

59. Lo t 34, con. YI, Kenyon tp ., G lenga rry co ., On ta ri o (1 44160, Al exa ndri a m ap-sheet). 
E lev. 380 fee t. Co ll. F. J .E. Wagner, 1953. 

60. 0.3 mile south west of schoo l northwest of Loch G a rry, lo t 28 , con. II, Kenyon tp ., G len
ga rry co., Ont ar io ( 197 l l 0, A lexa ndri a ma p-sheet ). E lev. 3 J 0 feet. GSC Jocs. 60730, 
60806. Coll. F. J .E. Wagner, 1955. 

61. Lot 27, con. II, Kenyon tp., G lengarry co., Onta rio (205 107, A lexa ndria map-sheet). E lev. 
325 feet. Coll. F. J. E. Wagner, 1953. 

62 . Northeast corner of intersect ion at Fa irview, lot 12, con. YI , Kenyon tp., G lenga rry co., 
Onta rio (2 14199, A lexand ri a map-sheet) . E lev. 3 11 feet. Col l. F. J. E. Wagner, 1953. 

63. Lot 37, con. IV, Lochiel tp. , G lengarry co., Onta rio (258225 , Alexa nd ria map-sheet) . E lev. 
320 feet. Coll. F. J .E. Wagner, 1953 . 

64. Lot 6, con. I, Kenyon tp ., G lenga rry co. , O nta rio (286 126, A lexa ndr ia map-sheet). E lev. 
310- 320 feet. Co ll. F. J. E . Wagner, 1953 . 

65 . 2.5 mil es south-southwest of Al exa ndria , lot 6, con. I , Kenyon tp. , G lenga rry co., Onta rio 
(286 125, A lexa ndria m ap-s heet). E lev. 297 fee t. GSC loc. 27324. Coll. F. J . E. Wagner, 
1953. 

66. Lot 4, con. J, Kenyon tp. , G lenga rry co. , Ontar io (294 133, Alexa ndria m ap-sheet). E lev. 
325 feet. Co ll. F. J. E . Wagner, 1953. 

67. 2.5 miles southeas t of Alexandria and 0.3 mi le northeast of hi ghway 34, lot 37, co n. VIII, 
La ncaster tp. , G lenga rry co ., Onta rio (3 14 132, A lexandr ia ma p-sheet) . E lev. 295- 304 feet. 
GSC Joe. 273 18. Coll. F. J. E. Wagner. 1953. 

68. Lot 21, con. IX, La ncaste r tp., G lenga rry co. , On tario (368 165, A lexa ndr ia map-sheet). 
E lev. 240 feet. Co ll. F . J .E. Wagner, 1953 . 

69. Lot 16, con. I, Lochiel tp., G lenga rry co. , On ta rio (373 192, Al exand ria ma p-sheet). E lev. 
255 feet. Coll. F . J. E. Wagner, 1953. 

70. Lo t 25, co n. VI, Roxborough tp. , Sto rm ont co., On ta rio (0 13 089, Cornwa ll map-sheet). 
E lev. 3 10- 315 feet. Coll . F. J .E. Wagner, 1953 . 

7 1. Lot 18, con. VI, Roxborough tp., Stormont co. , Ontario 
E lev. 325 feet. Coll . F. J .E. Wagner, 1953 . 

(042087, Cornwa ll m ap-sheet). 

Lot 12, con. V, Roxborough tp ., Stormont co., Ontar io (068085, Cornwa ll map-sheet). 
E lev. 350 fee t. Coll. F. J. E. Wagner, 1953. 

72. 

Lot 6, con. IV, Roxborough tp ., Storm ont co ., On tario (094088, Corn wa ll map-sheet). 
E lev. 325- 350 feet. Co ll. F. J. E. Wagner, 1953. 

73 . 

74. P it 1.75 miles no rth west of Grave l Hill. lot 7, con. IV, Roxbo ro ugh tp., Stormo nt co. , 
Ontario (094087, Co rn wa ll ma p-s heet). E lev. 325- 350 fee t. Co ll. F. J . E. Wagner, 1955. 

75. Just south of highway 43, 0.9 mile so uth west of intersection at Mo nkl and Sta tion, lot 16, 
con. II, Roxborough tp ., Sto rm ont co. , Ontar io (082034, Cornwa ll map-sheet). E lev. 345 
feet. GSC Joe. 2733 1. Co ll . F. J. E . Wagne r, 1953. 

76. Road-cut northeast of McMill an Corners, lot 9, con. J, Roxborough tp. , Stormont co. , 
Onta rio (125 01 4, Cornwa ll ma p-sheet). E lev. 322 fee t. GSC Joe. 60808. Coll. F. J. E. 
Wagner, 1953. 

77. Apple H ill , lot 37, con. I , Kenyon tp ., G lenga rry co., Onta rio ( 174069, Corn wall map
sheet). Elev. 295 feet. GSC Joe. 607 14. Coll . F. J. E. Wagner, 1955. 

78 . Lot 31, con. I , Roxbo rough tp. , Stormo nt co., Ontario (05 1973, Cornwa ll m ap-sheet) . 
E lev. 320 fee t. GSC Joe. 60820. Coll . G . W. Brownell , 1956. 

79. Lot 25, con. IX, Corn wa ll tp., Stormont co. , Ontar io (074975, Cornwall map-sheet) . 
E lev. 350 fee t. Coll. F. J .E. Wagne r, 1950. 
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80. Lot 16, con . IX, Co rnwa ll tp. , Stormont co. , Onta rio ( 107984, Cornwall map-sheet). 
E lev. 310 feet. Col l. F. J. E . Wagner, 1950. 

81. Lot 12, con. VIII, Cornwall tp. , Stormont co. , Ontario (13 1987, Cornwall map-sheet) . 
EJev. 310 feet. Coll. F. J.E. Wagner, 1950. 

82. Lot 22. co n. VIII, Co rnwa ll tp. , Stormont co., Onta rio (095956. Co rnwa ll map-sheet). 
EJev. 310 feet. Coll. F. J .E. Wagner, 1950. 

83. Pit about 0.5 mile north west of H arriso ns Corners, lot 30 , con. VI, Co rnwall tp., Stor
mont co., Ontario (077 93 3, Corn wa ll map-sheet). E lev. 305 feet. GSC loc. 60753 . Coll . 
F. J . E . Wagner, 1955. 

84. Road between St. And rews West and Bonvi lle, lot 12, co n. VI, Cornwall tp. , Stormont 
co. , Ontario (15 1948 , Co rn wa ll map-sheet). E lev. 275 feet. Coll. F. J.E. W agner, 1950. 

85. Lot 25, con . V , Co rnwa ll tp ., Stormo nt co., Ontar io ( 113903, Cornwa ll map-sheet). 
E lev. 240 fe et. Col l. F. J. E. Wagner, l 950. 

86. 3 mil es north of Mille Roches, lo t 25 , con. V, Cornwall tp., Stormont co. , Ontario 
( 11 5903, Cornwa ll map-sheet). E lev. 272 feet. GSC Joe. 60704. Coll. F . J. E. Wagner, 

1955. 

87. 3 m il es no rthwest of Moulin elle. lot 34 , con. V f, Cornwall tp ., Stormont co .. Onta rio 
(082893 , Corn wa ll map-sheet). Elev . 300 feet. GSC Joe. 60715. Co ll. F . J . E. Wagner, 
1955. 

88. Lot 34, con. VI , Corn wa ll tp. , Stormont co ., Ontario (079863 , Cornwa ll m ap-sheet). 
Elev. 300 feet. Col l. F. J.E. Wagner, 1950. 

89. Pit l .5 mil es south west of Lun cnburg, lot 13. co n. IlI, Osnabruck tp. , Stormont co ., 
Onta rio (0 19867. Cornwa ll map-sheet). El ev. 275 feet. GSC Joe. 60802. Coll. F. J. E. 
Wagner, l 956. 

90. C.N.R. reloca ti on , cha in age 559+ 00. lot 2, con. II, Osnab ruck tp., Stormont co., Ontario 
(06887 1, Co rn wal l map-sheet). Elev. about 265 feet. GSC Joe. 25744. Coll. G. W . 
Brownell , 1955. 

9 1. C.N.R. relocation . cha in age 542 + 00. lot 38, con. V, Cornwa ll tp., Stormon t co. , Ontario 
(073874, Co rn wall map-sheet) . Elev. 260 feet. GSC loc. 60720. Coll. F. J. E . Wagner, 
1955. 

92. C .N.R. relocation. chainage 443 + 15, lot 31. con. V, Cornwall tp. , Stormo nt co. , Ontario 
(105875, Cornwall 111ap-sheet ) . Elev. 222 feet. GSC loc. 60819. Coll. G . W. Brownell , 
1956. 

93. 2.25 miles northwest of Moulinette, Jot 30, con. V , Cornwa ll tp ., Stor111ont co. , Ontario 
(101888, Cornwa ll map-sheet) . Elev . a bout 265 feet. GSC Joe. 60807. Col l. F. J. E . 
Wagner, 1955. 

94 . C .N .R. rel ocation , cha inage 410 + 00, offset 35' left, lot 29, con. IV, Cornwall tp. , Stor
mont co. , Ontario ( 11 4874, Cornwa ll map-sheet). E lev. 207 feet. GSC locs. 60783, 
60822. Co ll. G . W. Browne ll , 1956. 

95. C.N.R. re loca tion . cha inage 1066 + 100, lot 21 ? , co n. If , Osnabruck tp., Stormont co., 
Ontario (Cornwa ll map-sheet) . Elev. 270 feet. GSC Joe. 607 13. Co ll. F. J. E. Wagner, 
1955. 

96 . Lot 1, con. IT, Osnabruck tp. , tormont co. , Ontario (Corn wall map-sheet) . Elev. 255 
feet. GSC Joe. 24811. Coll. G . W. Brownell. 1954. 

97. So uth eastern point of Sheek Isla nd , Onta rio (1 148 34, Cornwall. map-sheet). Elev. 190 
feet. Coll. F. J . E. Wagner, 195 0. 

98 . Sheek Island , opposite Moulinette, Onta ri o ( 11 8852, Corn wa ll map-sheet). Elev. 190 
feet. Co ll. F. J .E. Wagner, 1950. 

99. Eas tern pa rt of Sheek Island , Ontario ( 128848, Cornwa ll map-sheet). Elev. 230 feet. 
Co l I. F . J. E. Wagner, 1955. 

66 



FOSS IL LOCALITI ES 

100. Extreme eastern point of Sheek Island, Ontario (133845 , Cornwa ll map-sheet) . E lev. 
190 feet. Coll. F. J.E. Wagner, 1950. 

101. Lot 22, con. IIf, Cornwall tp., Stormont co., Onta rio ( 149865, Cornwall map-sheet). 
Elev. 210 feet. GSC loc. 60817. Coll. G. W. Brownell , 1953. 

102. Maple Grove, lot 24, coo. II, Cornwa ll tp. , Stormont co., Ontario (147852 , Cornwall 
map-sheet). E lev. 230- 235 feet. GSC Joe. 60811. Coll. F. J.E. Wagner, 1955. 

103. Maple Grove, lot 22, con. H, Cornwall tp ., Stormont co., Ontario ( 155848, Cornwall 
map- heel). Elev. 170 feet. GSC loc. 60803. Coll. F. J.E. Wagner, 1955. 

104. Maple Grove, lot 23, con. II, Cornwall tp ., Stormont co., Ontario (157850, Cornwall 
map-sheet). E lev. 198 feet. GSC loc. 26627. Coll. G . W. Brownell , 1955. 

105. Maple Grove, lot 22, con. JI, Cornwal l tp. , Stormont co., Ontario ( J 59845, Cornwall 
map- heel). Elev. 205 feet. Coll. F. J. E . Wagner, 1956. 

106. Cornwa ll dyke, vici ni ty of the H yd ro-Electric Power Com mission of Ontario office, 
Cornwall, Ontario (Co rnwall map-sheet). E lev. about 210 feet. GSC Joe. 60821. Coll. 
G. W. Brownell, 1956. 

107 . Lot 22, con. I, Cornwall tp. , Stormont co. , Ontario (165837 , Cornwall map-sheet) . E lev. 
165 feet. GSC locs. 24065, 24066, 24067, 24068, 24069, and 24070. Co ll. G . W . Brownell, 
1953. 

108. Lot 20, con. I , Cornwall tp ., Stormont co., Ontario (167847, Cornwal l map-sheet). E lev. 
185 feet. GSC loc. 24812. Coll. G. W. Brownell, 1954. 

109. Lot 20, con. I , Cornwall lp ., Stormont co., Ontario (176843, Cornwall map-sheet). Elev. 
205 feet. GSC loc. 26626. Coll. G. W. Brownell, 1955. 

110. 1,000 feet east of ew York Central Railway crossing on Toll Gate Road , Cornwall, lot 
15, con. JIT, Cornwal l tp. , Stormont co., Ontario ( 184869, Cornwall map-sheet). E lev. 
197 feet. GSC loc. 26628. Col l. G. W. Brownell , 1955. 

111. Lot 17, con. I , Kenyon tp. , Glengarry co ., Ontario (256096, Cornwall map-sheet). Elcv. 
300 feet. Co ll. F. J.E. Wagner, 1953. 

112. Lot 11 , con. VH, Char lottenburg tp. , G lenga rry co. , Ontario (274036, Cornwa ll map
sheet ). Elev. 275 feet. Coll. F. J . E. Wagner, 1953. 

113. Eastern edge of Farrans Point. Ontario (Massena map-sheet ) . Elev. 240 feet. GSC loc. 
60716. Coll . F. J.E. Wagner, 1955 . 

114. Pit at Sa nd Bay, at mouth of Hoople Creek, west of Moulinette, Ontario (Massena map
sheet). Elev. 200 feet , GSC Joe. 60712. Coll. F. J.E. Wagner, 1955. 

115. Pit near Hill Head, Quebec ( 565593, Lachute map-sheet). Elev. 445 feet . GSC loc. 
60726. Coll. F. J.E. Wagner, 1955. 

116. 2 miles southwest of Cote Rouge, Quebec (66842 l , Lachute map-sheet) . Elev. at surface 
180 feet. Co ll. Twin Mountain Uranium Company, 1955. 

117. Pit about 2 miles northwe t of St. Joseph-du-Lac, Quebec (75 1443 , Lachute map-sheet ). 
Elev. 300 feet. GSC Joe. 60756. Coll. F. J. E. Wagner, 1956. 

118. 1 mile east-northeast of Glen Robertson , lot 4, con. 1, Lochiel tp., Glenga rry co., Ontario 
(408234, Vaudreuil map-shee t). Elev. 260 feet. GSC Joe. 27319. Coll. F . J . E. Wagner, 
1953. 

119. About 2 mil es southeast of Glen Robertson , lot 3, con. T, Lochiel tp ., Gleogarry co., 
Ontario (422224, Vaudreuil map-sheet). Elev. 275 feet. GSC loc. 27321. Coll . F. J. E. 
Wagner, 1953. 

120. Pit west of Riviere Baudet and south of highway 2 (533065, Huntingdon map-sheet). 
Elev. 175 feet. GSC loc. 27317. Coll . F. J.E. Wagner, 1953. 

121. Pit west of Riviere Baudet and south of highway 2 (533063, Huntingdon map-sheet). 
Elev. 165 feet. GSC Joe. 27316. Coll. F. J .E. Wagner, 1953. 
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122. St. Agnes-de-Du ndee, Quebec ( 464845 , H untingdon map-sheet). E lev. 200 feet. GSC Joe. 
60725. Coll. F. J.E. Wagner, 1955 . 

123. 1.4 miles south-southeast of Cazaville, Quebec (507906, Huntingdon map-sheet). E lev. 
211 feet. GSC loc. 60780. Coll. F. J.E. Wagner, 1955. 

124 . 0.5 mile north east of Beaver Crossing, Quebec (5 08853 , H untingdon map-sheet ). Elev. 
221 feet. GSC Joe. 60721. Coll. F. J.E. Wagner, 1955. 

125. l mile south west of O'Neil , Quebec (561924, Huntingdon map-sheet). E lev. 222 feet. 
Coll. F. J .E. Wagner, 1955. 

126. About 1 mil e northeast of Ste. Julienne, Quebec (0 14911 , Lauren tides map-sheet) . E lev. 
293 feet. GSC loc. 60791. Coll. F. J. E. Wagner, 1956. 

127. Road between Mascouche and Mascouche Rapids, Quebec (073676, Laurentides map
sheet ). E lev. 130 feet. Coll. F . J . E. Wagner, 1956. 

128. Pit 1.75 miles due west of hi ghway 11 at Ste. Therese-de-Blainville, Quebec (Laval map
sheet) . Elev. 194 feet. GSC loc. 60792. Coll. F. J. E. Wagner, 1956. 

129. Pit just off Mascouche Road, 3 miles east-southeast of Le Page Station, Quebec (Laval 
map-sheet). Elev. 176 feet. Coll. F. J. E. Wagner, 1956. 

130. Road between Terrebonne and Terrebonne H eights, 1.5 miles northwest of Terrebonne, 
Quebec (Laval map-sheet). E lev. 151 feet. GSC Joe. 60772. Coll. F. J.E. Wagner, 1965 . 

131. East side of Bloomfield , 390 feet north of Blair, Montreal , Quebec (Laval map-sheet) . 
Elev . 166 feet. GSC loc. 27350. Coll. V. K. Prest, 1952. 

132. Corner of Wiseman and Jean Talon Streets, Montreal, Quebec (Laval map-sheet). Elev. 
187 feet. GSC Joe. 27345. Coll. V. K. Prest, 1952. 

133 . Corner of Clyde and Dundee Streets, Montreal, Quebec (Lava l map-sheet). E lev. 205 
feet. GSC loc. 27362. Coll. V. K. Prest, 1952. 

134. North side of Cote Ste. Catherine Road, opposite Brebeuf College, Montreal , Quebec 
(Laval map-sheet ). E lev. 310 feet. GSC loc. 27346 . Coll. V . K. Prest, 1952. 

135 . Notre D ame des Neiges Cemetery, Montrea l, Quebec (Laval map-sheet). E lev. 545 feet. 
GSC loc. 27325. Coll. F. J. E. Wagner, 1953. 

136. Cote Ste. Catherine Road and St. Joseph Blvd., Montreal, Quebec (Laval map-sheet). 
E lev. 300 feet. GSC loc. 27360. Coll . V. K. Prest, 1952. 

137 . Fi rst Avenue, between Allan and Lacoste, Montreal, Quebec (Laval map-sheet) . E lev. 
165 feet. GSC loc. 27342. Coll. V. K. Prest, 195 I. 

138 . Des Ecores and St. Foye, Montreal, Quebec (Laval map-sheet ) . E lev. 172 feet. GSC Joe. 
27341. Coll. V. K. Prest, 1951. 

139. House No. 5, 23rd Avenue north of Rusk in, Montrea l, Quebec ( Laval map-sheet) . Elev. 
about 170 feet. Co ll. V. K. Prest, 1952. 

140. Corner of Masson and D 'Iberville Streets, Montrea l, Quebec (Laval map-sheet). E lev. 
173 feet. GSC loc. 27343. Col l. V. K. Prest, 1952. 

141. Sherb rooke and Mansfield Streets, southwest co rner of McG ill U niversity grou nds, Mont
real , Quebec (Lava l map-sheet). Elev. 143 feet. GSC Joe. 27364 . Coll. V . K. Prest, 1952. 

142. Southeast corner of Sherbrooke and Cuvillier Streets, Montreal , Quebec (Laval map
sheet). E lev. 143 feet. Co ll. V. K. Prest, 1952. 

143. Beaugrand, 100 feet south of Sou ligny, Montrea l, Quebec (Laval map-sheet). E lev. 55 
feet. GSC Joe. 27352. Coll. V. K. Prest, 1952 . 

144. Clay pi t at Point Claire, Quebec (Lachine map-sheet). E lev. 140 feet. GSC Joe. 27357. 
Coll. V. K. Prest, J 952 . 

145. Westbury, near Mackenzie, Montreal , Quebec (Lachine map-sheet). Elev. 171 feet. GSC 
Joe. 27363 . Coll . Y. K. Prest, 1952. 
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146. Corner of Carlton and Westbury, Montrea l, Quebec (Lachine map-sheet). Elev. 180 feet. 
GSC Joe. 27359. Col l. V. K. Prest , 1952. 

147. Victoria, between Plamondon and Barclay, Montreal , Quebec (Lachine map-sheet). Elev. 
187 feet. GSC Joe. 27351. Coll. V. K. Prest, 1952. 

148. Co rner of Lavoie and Kent Streets, Montreal, Quebec (Lach ine map-sheet). Elev. 235 
feet. GSC Joe. 27349. Coll. V. K. Prest, 1952. 

149. Dupuis Avenue, east of Lavoie, Montreal, Quebec (Lach ine map-sheet). Elev. 250 feet. 
GSC Joe. 27355. Coll. V. K. Prest, 1952. 

I 50. Corner of Bourret and Lemieux Streets, Montreal, Quebec (Lachine map-sheet). E lev. 
200 feet. GSC Joe. 27358. Co ll. V. K. Prest, 1952. 

151. Sou thwest corner of Isa bell a and Decarie St reets, Montrea l, Quebec (Lachine map-sheet ) . 
Elev. 205 feet. GSC Joe. 27347. Coll. V. K. Prest, 1952. 

152. Corner of Some rl ed and Bessborou gh Streets, Montrea l, Quebec ( Lach ine ma p-sheet ) . 
Elev. I 90 feet. Coll. V. K. Prest, I 952. 

153. Wil son Ave. , JOO feet north of Notre D ame de Grace, Montrea l, Quebec (Lachine map
sheet) . Elev. 232 feet. GSC Joe. 27344 . Coll. V. K. Prest, 1952. 

154. South side of Sherbrooke Street, between Benny Lane and Cavendish, Montreal , Quebec 
(Lachine map-sheet) . Elev. 163 feet. GSC loc. 27354. Coll. V. K. Prest, 1952. 

155. East side of West Hill , about 300 feet south of Sherbrooke, Montreal, Quebec (Lach ine 
map-sheet). Elev. 192 feet. GSC Joe. 27353. Coll. V. K. Prest, 1952. 

156. Upper Lachine Road, 200 feet east of Grand Blvd ., Montreal , Quebec (Lachine map
sheet). Elev. 173 feet. GSC toe. 2736 1. Coll. V. K. Prest, 1952. 

I 57 . Pit 1.4 miles southeast of St. Philomene, Quebec (Lachine map-sheet ). Elev. 2 15 feet. 
G C Joe. 27313. Coll. F. J.E. Wagner, 1953. 

15 8. Southern pa rt of pit 1.4 miles south east of St. Philomene, Quebec ( Lachine map-sheet) . 
Elev. 2 15 feet. GSC Joe. 27314. Coll. F. J.E. Wagner, 1953. 

159. Second pit from southern end of St. Philomene Rid ge, Quebec (Lachine map-sheet). Elev. 
165-170 feet. GSC toes. 27312 , 27326. Coll. V. K. Prest, 1952 ; F . J .E. Wagner, 1953. 

160. Southernmost pit, St. Philomene Ridge, Quebec (Lachine map-sheet) . Elev. 175- 200 feet. 
GSC Joe. 60708. Coll. F. J.E. Wagner, 1953 ; E. P . Henderson, 1963. 

I 6 I. Ditch on no rth side of highway 36, 0.4 mile east of railway crossing in St. Remi, Quebec 
(Lachine map-sheet) . Elev. 208 feet. GSC loc. 60723. Coll. F . J. E. Wagner, 1955. 

162. Northwest slope of Mont St. Hila ire, Quebec ( Beloeil map-sheet) . Elev. 270 feet. Coll. 
F. J. E. Wagner, I 956. 

163. Pit on southeast slope of Mont St. Hilaire, Quebec (Beloeil map-sheet). E lev. 219 feet . 
GSC Joe. 60702. Coll . F . J. E. Wagner, 1956. 

164. Ditch on east side of St. Andre Road, 1.7 miles west-southwest of St. Jacques-le-Mineur, 
Quebec (2 151 37, St. Jea n map-sheet). Elev. 143 feet. GSC loc. 60789. Coll. F. J .E. 
Wagner, 1956. 

165 . 0.5 mil e south of Menardville, Quebec (518154, St. Jea n map-sheet). E lev. 160 feet. 
GSC loc. 60790. Coll. F . J.E. Wagner, 1956. 

166. Sou theast slope of Mount Johnson, 1.2 miles northeast of Mont St. G regoire, Quebec 
(454234, St. Jea n map-sheet ). E lev. 195- 242 feet. GSC loc. 60757. Co ll. F . J.E. Wagner, 
1956. 

167. Ditch , 0.3 mil e south of hi ghway 40 , due east of southern end of Mount Johnson, Quebec 
(484230, St. Jean map-sheet ). E lev. 163 feet. GSC Joe. 60746. Coll. F. J. E. Wagner, 
1956. 

168. l mile west-northwest of railway crossing at Girard , Quebec (Lacolle map-sheet). E lev. 
174 feet. Coll. F . J. E. Wagner, 1956. 
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169. Bridge 2.2 miles north of St. Valentin , Quebec (Lacoll e map-sheet). Elev. 166 feet. GSC 
Joe. 60765. Coll. F. J. E. Wagner, 1956. 

170. 1.4 mile north of International Boundary and 3.5 miles west of Richelieu River, Quebec 
(Lacolle map-sheet). Elev. 277 feet. Coll. F. J .E. Wagner, 1956. 

171. 2.6 miles north of Inte rnat ional Boundary and 2.5 miles west of Richelieu River, Quebec 
(Lacolle map-sheet ). E lev. 209 feet. GSC Joe. 60758. Co ll. F. J . E. Wagner, 1956. 

172. Bridge over Riviere au Lard, 1.5 mil es southwest of St. N arcisse Stat ion, Quebec (Shawini
ga n map-sheet). E lev. 350 feet. GSC Joe. 60769. Coll. F. J.E. Wagner, 1956. 

173 . Hi ghway brid ge over Riviere la Fourche, 2.5 mil es nortb west of St. Narcisse, Quebec 
(Shawinigan map-sheet). E lev. 345 feet. GSC loc. 60749. Coll. F. J. E . Wagner, 1956. 

174. Riviere au Lard , about 1 mile southwest of St. Narcisse Station, Quebec (Shawiniga n 
map-sheet) . E lev. 340 feet. GSC locs. 60707, 6078 1. Coll. P. F. Ka rrow, 1956. 

175. 2.5 miles clue south of St. Boniface-cle-S hawi ni ga n, Quebec, on north side of Ri viere 
Yamachiche (Trois-Rivieres map-sheet). E lev. 290 feet. GSC Joe. 60735. Coll. P . F. 
Karrow, 1955; F . J .E. Wagner, 1955. 

176. Bank beside rai lway along St. Maurice River, just sou th of Les Gres Station, Quebec 
(Trois-Rivieres map-sheet) . E lev. 200 feet. GSC Joe. 60793 . Coll. P. F. Ka rrow, 1955 ; 

F. J. E. Wagner, 1956. 

177. Slide scar 1 mile northeast of St. Ma uri ce, Quebec (Trois-Rivieres map-sheet). Elev. 100 
feet. GSC loc. 60740 . Coll. F. J.E. Wagner, 1956. 

178. West bank of St. Francis River at mouth of Riviere aux Vaches, Quebec (Ya maska map
sheet). E lev. 175 feet. GSC Joe. 60764 . Coll. F. J.E. Wagner, 1956. 

179 . West bank of Riviere St. lephirin , 1.5 miles north of St. Zephirin, Quebec (Ya maska 
map-sheet). E lev. 138 feet. GSC Joe. 60786 . Coll. F. J.E. Wagner, 1956. 

180. Creek bank 0.8 mile sou theast of St. Edmond-de-Grantham , Quebec (Upton map-sheet ). 
Elev. 215 feet. GSC Joe. 607 J 1. Coll. F. J. E . Wagner, 1956. 

181. Pit near Chibouet River, 3 miles southwest of St. Eugene-de-Gra ntham, Quebec (Upton 
map-sheet). E lev. 2 10 feet. Col l. F. J. E . Wagner, 1956. 

182. 2.1 mil es southeast of rai lway cross in g at Du ncan Station, Quebec (Upton map-sheet). 
E lev. 350 feet. GSC Joe. 60766 . Coll. F. J .E. Wagner, 1956. 

183. Just north of highway 9, 1.5 miles west of St. Germa in-de-Grantham, Quebec (Upton 
map-sheet) . E lev. 290 feet. GSC Joe. 60785. Co ll . F. J. E. Wagner, 1956. 

184. J.25 miles northwest of St. Liboire, Quebec (732594, St. Hyaci nthe map-sheet) . E lev. 
245 feet. GSC loc. 60788. Coll. F. J.E. Wagner, 1956. 

185. 0.9 m ile northwest of St. Liboire, on road between St. Liboire and St. Edward Station, 
Quebec (736589, St. H yacinthe map-sheet). Elev. 236 feet. GSC Joe. 60778. Co ll. F. J.E. 
Wagner, 1956. 

186. Ditch on sou th side of mai n road through La Carriere, Quebec (664487, St. Hyacinthe 
map-sheet). Elev. 209 feet. GSC loc. 60747. Coll. F. J. E . Wagner, 1956. 

187. West bank of Black R iver, 1.9 m il es west of St. Valerien, Quebec (753480, St. H yacinthe 
map-sheet). Elev. 150 feet. GSC Joe. 60718. Coll. F. J . E. Wagner, 1956. 

188. Highway 1, about 2 miles east of the centre of Abbotsforcl, Quebec (691328, G ranby 
map-sheet) . Elev. 294 feet. GSC Joe. 60776. Coll. F . J.E. Wagner, 1956. 

189. 0.5 mile east of St. Ubalcl, Quebec (Monta uban map-sheet ). Elev. 300 feet. GSC loc. 
60752. Coll. P. F. Karrow, 1956. 

190. West bank of Batiscan River, just south of bridge at St. Aclelphe, Quebec (Gronclines 
map-sheet). Elev. 340 feet. Coll. P. F. Karrow, 1956. 

191. West bank of Chares t River , 3 miles south-southwest of Laganiere and 3.5 miles northeast 
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of St. Prosper, Quebec (Grondines map-sheet) . Elev. 345 feet. GSC loc. 60796. Coll. 
P . F. Ka rrow, 1956; F. J.E. Wagner, 1956. 

192. West ba nk of tributa ry flowing into Ste. Anne River from the nor th west, 1.5 miles north
east of St. Prosper, Quebec (Gronclines map-sheet) . E lev. J 50 feet. GSC loc. 60742. 
Coll. F. J. E. Wagner, 1956. 

193 . West side of Ri viere Blanche, 0.6 mile north east of St. Thuribe, Quebec (Gronclines map 
sheet). Elev. 150 feet. GSC Joe. 60794. Co ll. P. F. Karrow, 1956; F. J.E. Wagner, 1956. 

194. East bank of Riviere Blanche, 0.75 mi le northeast of St. Thuribe, Quebec (G rondines 
ma p-sheet ). E lev. 180 feet. GSC loc. 60745. Coll. P. F. Ka rrow, 1956; F. J. E. Wagner, 
1956. 

195 . West bank of Ste. Ann e River, l mil e north eas t of St. Al ba n, Quebec (Grondines m ap· 
sheet) . E lev. 190 feet. GSC Joe. 60750. Coll. F. J. E. Wagner, 1956 . 

196. Sou theast co rne r of clam on Ste. Anne Ri ve r at St . A lban, Quebec (Grondines map-sheet) . 
Elev. 220 feet. GSC loc. 6074 1. Coll. P . F . Ka rrow, 1956; F. J. E. Wagner, 1956. 

197. Di tch south of bridge at clam on the Ste. A nne Ri ve r, a t St. Alban , Quebec (Groncli nes 
map-sheet) . E lev. 200 feet. G SC loc. 60797. Co ll. F. J.E. Wagner, 1956. 

198. East ba nk of Ste . A nne Ri ver, 2.5 miles northeast of St. Casimir, Quebec (G rondin es 
ma p-sheet). E lev. 100 feet. GSC loc. 6077 I. Coll. P. F. K arrow, 1956; F. J. E. Wagner, 
1956. 

199. Pit 1 mile south of St. N arcisse, Quebec (Gron dines map-sheet) . E lev. 390 feet. GSC Joe. 
60743. Coll. F. J.E. Wagner, 1956 . 

200 . Riviere des Chutes, 1.5 mil es east-northeast of St. Narcisse, Quebec (Groncl in es map
sheet ). Elev. 330 feet. GSC loc . 60733 . Coll . P. F. K arrow, 1955; F. J. E . Wagner, 1955. 

201. Just below C hute des Ail es, west ba nk of Batisca n River, Quebec (G ronclines ma p-sheet) . 
Elev. 300 feet. GSC Joe. 273 15. Co ll. F. J. E. Wagner, 1953. 

202 . Section at Shaw inigan Water Power Compa ny cl am, east of St. Narc isse, Quebec (Gron
clines map-sheet). E lev. 225 feet. GSC Joe. 60731. Co ll. P. F. K a rrow, 1955 ; F. J. E . 
Wagner, 1955. 

203. East bank of Bati sca n Ri ve r, Qu ebec, just below Chute a Jimm y (G ronclines map-sheet) . 
E lev. 386 feet. GSC Joe. 60748 . Co ll. P . F. Ka rrow, 1956; F. J. E. Wagner, 1956. 

204. 3 mil es clue north of Ste. Genev ieve, Quebec (Gronclines map-sheet) . Elev. 75 feet. GSC 
loc. 60737. Coll. P . F. Ka rrow, 1955; F. J.E. Wagner, 1955. 

205. West ba nk of Batisca n Ri ver , 2 mil es east-so utheast of Ste. Genev ieve, Quebec (Gronclines 
map-sheet ). E lev . 35 feet. GSC loc. 60732. Coll. P. F . K arrow, 1955; F. J . E. Wagner, 
J 955 . 

206 . South shore of St. Lawrence Ri ver , 2.25 miles northeast of St. Pierre- les-Becquets, Quebec 
(G ro ndines map-sheet ). E lev. 30 feet. GSC loc. 60744. Col l. P. F. K a rrow, 1956 ; F. J .E. 
Wagner, 1956. 

207. Bank of sma ll strea m fl ow in g in to St. Law rence R iver, 3.2 mil es southwest of Descha ill ons, 
Quebec (Grondines map-sheet). Elev. 100 feet. GSC Joe. 60734. Co ll. P . F. K a rrow, 1956 ; 
F. J . E. Wagner , 1956. 

208. Sou th shore of St. Lawrence River, 3.3 mil es east of D eschai llons, Qu ebec (Grondines 
map-sheet) . E lev. 90 feet. GSC loc. 60736. Co ll. F. J . E. Wagne r, 1956. 

209. South shore of St. Lawrence Ri ve r, 3.2 miles east of D escha illons, Quebec (Gro ncl ines 
m ap-sheet ) . Elev. 15 feet. GSC Joe. 60738. Col l. P . F. K a rrow, 1956; F. J. E. Wagner, 
1956. 

2 10. East bank of Pet ite Riviere du Chene, near th e southern boundary of th e Grondines m ap
sheet (Grondines map-sheet ) . E lev. JOO feet. GSC Joe. 60728 . Coll. P . F. K a rrow, 1956. 

211. West bank of Ruissea u l'Esperance, 1.7 miles clue east of Pa risvill e, Quebec (Grondines 
map-sheet). E lev. 190 fee t. Coll. P . F. Karrow, 1956. 
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2 12. West bank of Champla in R ive r, J.8 mil es northwest of Champla in , Quebec (Beca ncour 
ma p-sheet). E lev. 25 feet. Coll. F. J .E. Wagner, 1953. 

213. North sho re of St. Lawrence River, at Champla in , Quebec (Becancour map-sheet). Elev. 
20 feet. Coll. F. J . E . Wagner, 1953. 

214. Becancour River, 2.5 miles northea t of St. Wenceslas, Quebec (Aston map-sheet) . E lev. 
235 feet. GSC Joe. 273 11. Coll. F. J. E. Wagner, 1953. 

215. North bank of Becancour Ri ve r, J .7 5 mil es north east of Aston Station, Quebec (Aston 
map-sheet). EJev. 253 feet. GSC Joe. 60754. Coll. F. J.E. Wagner, 1956. 

2 16. 0.4 mil e wes t of highway 9, 3.75 mil es no rthwest of M addin gton Fa lls, Quebec (Aston 
map-sheet). E lev. 290 feet. Coll. F. J. E. Wagner, l 953. 

217. 1.5 miles southeast of St. Ray mond, Quebec (St. Raymond map-sheet ). E lev. 500 feet. 
GSC Joe. 60770. Coll. F. J. E. Wagner, 1956. 

218. West bank of Lachevrotiere River, 0.25 mil e fro m the St. Lawrence, Quebec (Po rtneuf 
map-sheet) . E lev. 40- 65 feet. GSC Joe. 60795. Coll. F. J. E. Wagner, 1956. 

2 19. West side of Portneuf River, 0.8 mile north of St. Lawrence River, Quebec ( Por tneuf 
map-sheet ). EJev. 100 fee t. GSC Joe. 60773 . Coll. F. J.E. Wagner, 1956. 

220 . Grande Riv iere du C hene, opposite mouth of Ri viere Bois-Clair, 0.5 mil e below Pont Noir, 
Quebec ( Portneuf map-sheet). E lev. 165 feet. GSC Joe. 273 10. Coll. F. J. E. Wagner, 
1953. 

221. East ba nk of Methot Brook at St. A ntoi ne-de-Till y-les-Fonds, Quebec (Portneuf map
sbeet) . E lev. 50 fee t. GSC Joe. 60787 . Coll. F. J. E. Wagner, 1956. 

222. 0.4 mile southwest of Potvi n, Quebec (Portneuf map-sheet) . E lev. 236 feet. GSC Joe. 
60774. Coll. F. J. E. Wagner, 1956. 

223. East ba nk of Grande Riviere du Chene, just south of highway 9, Quebec (Lyster map
sheet). E lev. 330 feet. GSC Joe. 60767. Coll. F. J. E. W agner, 1956. 

224. D itch drai ning in to Ri vie re du Cedre, 0.3 mile southeast of St. Janvier-de-Joly, Quebec 
(Lyster map-sheet ). E lev. 375 fee t. GSC Joe. 60768 . Coll. F. J .E. W agner, 1956. 

225. 1.5 miles due north of A ncienne Lorette, Quebec ( 198880, Quebec map-sheet). E lev. 197 
feet. GSC Joe. 60701. Coll. F. J.E. Wagne r, 1956. 

226. l mile sou th-southeast of C hevalier, on west side of road to Beauport, Quebec (322939, 
Quebec map-sheet ). E lev. 350 feet. GSC Joe. 60777. Coll. F. J. E. Wagner, 1956. 

227 . East side of Montmorency Fall s, Quebec (365953, Quebec map-sheet). E lev. 300 feet. 
GSC Joe. 60775. Coll. F. J .E. Wagner, 1956. 

228. C ul ve rt un der highway 3, 0.1 mil e east of St. N icholas, Quebec (Cbaudiere map-sheet). 
Elev. 2 11 feet. GSC Joe. 60755 . Coll. F. J . E . Wagner, 1956. 

229. 0.2 mile southeast of hi ghway 3, and 0.75 mile due east of St. N icholas, Quebec (Chaudiere 
map-sheet) . E lev. 181 feet. GSC Joe. 60759. Coll. F. J.E. Wagner, 1956; N. R. Gadd, 
1962. 

230. Joh nston Corners, Ontar io (524 146, Ottawa map-sheet). E lev. 380 feet. GSC Joe. 69 165. 
Coll. F. J.E. Wagner, 1965. 

23 I. About l mile south west of South G loucester, Ontar io (543127, Ottawa map-sheet). E lev. 
350 feet. GSC Joe. 69166. Coll. F. J.E. Wagner, 1965. 

NOTE : Loca lit ies 47, 48 , 50, 97- 100, J02- 107, 11 3, and 114 a re no longer access ible because 
of the flooding of the St. Lawrence va ll ey above Cornwall , Ontario by the St. Lawrence 
Seaway and Power Project. 
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Stratigraphic data for fossil localities 

Descriptio ns of sect ions read from the top of th e section down 

E levat ion (feet) 

5 10 

475 
(bottom of sectio n ) 

475 
( to p of sec tion ) 

505 
(bot to m of sec tion) 

450 
(bottom of section) 

450 
(bottom of sect io n ) 

500 
(botto m of sec tion) 

505 
( fossil hor izo n ) 

275 
( top of sec tion ) 

475 
(bot to m of sect ion ) 

425 
( bottom of section ) 

350 
(bottom of section) 

425 
(bottom of sec tion ) 

D escription 

2- 3 feet wea thered zone; 3 feet stra tifi ed m edi um to 
coa rse sand and very fin e pebbles, fragments of 
marine shells 

foot wea the red s ilt ; undeterminable thickness of 
suba ngu lar to subrounded pebbles; minor cobb les, 
she ll fragments 

2- 3 feet strat ifi ed medium sa nd; minor small pebbles, 
she ll fragments; 2-5 feet obscured by slumped ma
teri a l 

6- 8 feet stra tifi ed sa nd and silty sa nd, she ll fragments 

3- 4 feet silty sa nd ; 3--4 feet stratified med ium-gra ined 
sa nd, fo ss iliferous, 10- 12 fee t obscured by s lumped 
m ate ri a l. Some pelecypod shells h ave the valves 
unseparated 

2- 3 fee t extremely fin e sand or silt with subangular 
to subrounded pe bbles sca ttered a nd in patches 
throughout; foss ili ferous 5- 6 feet obscured by 
slumped ma te ri a l. Some pe lecypod shell s with va lves 
unsepa rated 

Shells from sand about 80 feet above road level 

10- 12 feet medi um sa nd, m a inl y q ua rtz; 8- 10 feet 
ho ri zonta ll y bedded "Leda" clay foss ili fero us; 2 in
ches fine s ilty sa nd ; 5V2 fee t horizonta ll y bedded 
"L eda" clay, foss iliferous 

4 feet ho ri zo ntally bedded pebbles ( ma inl y flat pl a tes 
of Ordovician lim estone), some cobbles, fos ili 
fe rou s; Ordov icia n bedrock. Some pe lecypod shells 
ha ve va lves unsepara ted 

5- 6 feet unstra tified , weathered sa nd and p ebble, 
gra vel, she ll fra gments throu ghout; till ? 

2- 3 feet stratified sands a nd silts, shell s in b a nds and 
spa rse ly distributed throughout the section 

10- 15 fee t well sorted, stratified , pebbl e gravel , some 
cobbles a nd boulders, she ll fr agments; bedrock 



Locality No. 

14 

15 

J 6 

17 

18 

19 

20 

2 1 

22 

23 

24 

25 

26 
27 

28 

29 

30 

3 1 

32 

33 

34 

E levat ion ( feet ) 

460 
( bottom o f sectio n ) 

3 15 
( top of section ) 

375 

440 
( to p o f sec tion ) 

61 8 
(botto m of sect io n ) 

360 
(botto m of secti o n ) 

41 5 
(botto m of sect io n ) 

245 
(at grou nd su rface) 

340 
( to p of sect ion) 

150 
(to p of sect ion ) 

355 

375 
(botto m of sec tion ) 

370 

300 

310 

3 10 
( bo tto m of sec tion ) 

290 
( to p of section ) 

305 
( bo ttom of sec ti o n ) 

275 
( bottom o f p it) 

320 
(botto m o f pit ) 

325 

STRATIGRAPHIC DATA 

D esc ript ion 

8- 10 feet suba ngula r to subrou nded pebb le gravel, 
li tt le st ra tifica tio n, shell fragments 

2 fee t sa ndy sil t , seve ral coqui na beds 

C lay, foss il iferous; sa nd; c lay, foss iliferous; ti ll 

2- 3 feet sandy silt , foss ilife rou s 

3-4 fee t silty c lay; 7- 8 feet stra tified sand a nd p ebble 
grave l, foss il ife ro us. She ll s about 2 fee t from bottom 
of section ; one specimen with valves unseparated 

I 0- 12 feet ma ri ne clay, mo re fin e ly bedded at the top , 
foss iliferous; 4- 5 feet stra tifi ed fin e sand ; 6 inches 
c lay; l foot ( plus) sand 

6- 8 feet sand with pebbles a nd cobbles, foss iliferous 

4Y, feet loam , s ilt a nd sa nd ; 7Y, feet grey clay; 40 
fee t soft b lue c lay; 43 feet a lmost b lack s ilty clay, 
with Tethya; 9 feet grey s il ty c lay; 2 feet m ed ium 
sa nd; 17 feet sand and gravel; bed rock 

30 fee t c rossbed ded sand with some fin e gravel, foss il i
ferou s; 4 fee t horizonta ll y bedded sa nd , foss ilife r
o us; 10 feet hor izonta ll y bedded clay with sand 
pa rtings, foss il iferous; 22 feet st ra tifi ed sa nd w ith 
she ll s; 20 feet silty c lay, foss il ife rous; 10 fee t cove red 

10- 15 fee t brownish grey clay with concre tio ns 

Beach gravels, foss ilife rou s 

JO feet (approx .) sa nd a nd grave l, foss ili fe ro us. Sec-
tion ma inl y obscured by slumping 

G rave ls; ma rin e sand , foss iliferous 

No da ta 

No data 

l foot - 2 feet unsorted cobb les a nd pebbles in a sa ndy 
m a trix, foss il iferous; l foo t - 2 fee t fin ely bedded, 
med ium sa nd ; 10- 11 fee t obscu red by slumped 
m a teria l 

2- 3 fee t silty sa nd, foss ili fero us 

2- 3 fee t wea the red sa nd ; 6- 7 fee t st ra tified, mediu m
gra ined sa nd; 11/2 feet suba ngul a r pebbles a nd sma ll 
co bbles, foss il ifero us 

4- 6 feet poorl y so rted , rou ghl y strat ifi ed gravel, fos
silifero us; 4- 5 feet sa nd , some crossbedd ing noted 

5- 6 fee t cobb les wi th some pebble g rave l a nd sa nd , 
roughl y stra tified a nd d ipp ing slightly toward the 
no rth , foss iliferou s; 6- 7 fee t obscu red by slumped 
m ate ria l 

Gravel s h igh o n ridge, gradi ng into sa nd o n the fl a nks 
of the ridge. Foss ils in sands a nd grave ls 

75 



FAUNAS OF THE PLEISTOCE E CHAM PLAIN SEA 

Locality No. Elevation (feet) 

35 225 

36 285 

37 230 
(at ground surface) 

38 344 

39 275 

40 310 

41 310 

42 320 
(top of section ) 

43 310- 315 

44 310 

45 235 
(top of section ) 

46 315 
(surface of ground) 

47 255 

48 250 

49 295 

50 225 

51 335 

52 350 

53 305 

54 180 

55 290 

56 275 

57 300 

58 382 
(top of section) 

59 380 

76 

Description 

2- 21h feet clay; 3-4 feet coarse gravel, fossiliferous; 5 
feet covered 

4- 7 feet coarse sand to large pebbles, some cobbles, 
shell fragments; 3- 6 feet obscured by slumped 
material 

No data 

5- 6 feet stra tified sand, pebbles and cobbles, some 
boulders, fossiliferous; 5 feet (approx .) obscured 
by slumped material 

No data 

5 feet roughly sorted and stratified pebbles and small 
cobbles in sand matrix, shell fragments 

Gravel with shell fragmen ts 

21h feet angular to subangular pebble and cobble 
gravel with medium to coarse sand matrix, shell 
fragments plus unbroken pelecypod valves 

2- 3 feet unsorted, unstratified sand, pebbles and cob
bles, fossiliferous; 3-4 feet covered with slumped 
material. Some shells in living position 

Pebbles and cobbles at ground surface 

5 feet silty sand ; about 15 feet silty clay with Ba/anus 

Shell s found 40 feet below ground surface 

No data 

No da ta 

Coa rse gravels on northwest fl ank of clay- till ridge 

10 feet silt; 4 feet (approx.) clay, fossiliferous 

Cobbles and boulders, with sandy mat rix, shell frag-
ments; stratified fine gravel and sand , fossiliferous 

7 feet (approx.) bedded cobbles and pebbles with 
some sand, fossili ferous; 5 feet covered by slumped 
material 

21/2 - 3 feet silt and sand, shell s in upper 1 foot - 2 feet 
of section. Some shells with va lves intact 

2 1;2 feet coarse gravel with sand ; l l/2 - 2 feet red cl ay; 
3-4 inches buff clay; 3 V2 - 4 feet stratified silt, sand 
and gravel, fossiliferous 

10- 15 feet deltaic( ?) sand and gravels, fossiliferous 

Pebble and cobb le gravel with minor amount of sand 

2- 3 feet marine beach sand and gravel. Some unbroken 
pelecypod valves 

5- 6 feet pebbles with some cobbles, shell fragments 

4- 6 feet roughly stratified pebbles and cobbles, some 
boulders 



Locality No. Elevation (feet) 

60 310 

61 325 

62 311 

63 320 

64 310- 320 

65 297 

66 325 

67 295- 304 

68 240 

69 255 

70 310- 315 

71 325 

72 350 

73 325- 350 

74 325- 350 

75 345 

76 322 

77 295 
78 320 
79 350 
80 310 

STRATIGRAPHIC DATA 

Descrip :ion 

6- 7 feet unsorted mixture of medium to coarse sand , 
small to la rge pebbles, and cobbles. At least 4 dis
tinct fossil horizons 

3- 3 !12 feet stratified pebbles and cobbles, shell frag
ments plus some unbroken valves; 2!/2 - 3 feet 
obscured by slumped mate ri al 

foot - 2 feet soil; 3- 4 feet dipping stra tified coarse 
to fine sa nd and pebble to cobble gravel, larger ma
terial rounded, shell fragments 

4 feet (approx.) roughly strat ified cobb les and boul
ders with matri x of sand and pebbles, shell frag
ments 

20 feet (approx.) pebbles, cobbles, and boulders, with 
the coarser material toward top of sect ion. Fossils 
in living position from 5 feet to 12 feet above bot
tom of section 

foot - 2 feet pebbles and cobbles in sanely matrix 
with unfossiliferous sand wedges. Shells in coarse 
material are in Jiving posi tion 

4- 5 feet pebbles a nd cobbles in matr ix of fine gravel, 
shell fragments; 4- 5 feet obscured by slumped 
m ateria l 

foot - 2 feet fine gravel or grave lly sand , fossilif
erous; 1 foot - 3 feet pebbles and cobbles 

2 Y2 feet pebble and cobble gravel, shell fragments 

Angu lar pebbles and cobbles, shell fragments 

2- 3 feet gravel, small pebbles at top grading down to 
coarser pebbles a nd then sma ll cobbles, more sa nd 
in re lation to number of pebbles in the top 8- 10 
inches. Shells present in living position 

2- 2!/2 feet small pebbles in sand matrix; 2 feet 
(a pprox .) roughly bedded large and small pebbles 
with some cobbles; 2 feet (approx.) stra tified peb
bles and cobbles. Shell fragments throughout 

2- 3 feet sa nd ; pebble gravel, fossiliferous 

7- 8 feet rough ly stratified pebbles and cobbles, shell 
fragments with some unbroken valves 

8- 9 feet stratified, roughly so rted, sma ll to large 
pebbles, minor amount of sa nd , shell fragments 
throughout 

6- 7 feet unsorted pebbles a nd cobbles with sand ma
trix, shell fragments scattered throughout exposure 

4!/2 - 5 feet pebbles and cobbles with very coarse sand 
matrix, shell fragments plus some complete 
specimens 

3 feet sand exposed in ditch 

No data 

Bedded sa nd and coarse gra vet 

Gravel on northwest side of ridge 

77 



FAUNAS OF THE PLE JSTOCENE CHAM PLAIN SEA 

Loca lity 

78 

81 

82 

83 

84 

85 
g6 

87 

88 

89 

90 

9 1 

92 

93 

9~ 

95 

96 

97 

98 

99 

100 

J 01 

102 

103 

104 

105 

o. Elevation (feet ) 

31 0 

310 

305 

275 

240 

272 
( top of sect ion) 

300 

300 

275 

265 

260 

222 

265 

20 7 

270 
(top of section) 

255 
(fossi l horizon ) 

190 

1 9~ 

230 
(top of section) 

190 

210 

230- 235 

170 
(top of sec tion ) 

198 

205 

D escription 

Gravel; sa nd , fossi liferous; gravel; till 

Sand 

7- 8 feet inte rbedded cobb les a nd pebb les, shell frag-
ments in upper pa rt of sec tion 

No data 

Gravel, sa nd 

5- 6 feet rough ly so rted , subrounded cobbles in sa nd 
a nd pebble ma tri x, bou lders, shell fragments 
throu ghout; 8- 9 feet obscured by slumped m a ter ia l 

J 6- 18 feet poorl y sor ted, a ngular limestone cobbles 
and bou lde rs, some pebbl es a nd sand. She lls 5- 6 
feet from to p of section, some complete specimens 
but mostly single va lves 

Strat ified sa nd a nd grave l, shells in sa ndie r beds 

3-4 feet pebbles and cobbles (rewo rked till ?), fossili 
ferous; 4 feet obscured by slumped m ate ria l 

o data 

3 feet peat wi th je ll y- li ke, li gnitife rous ma te rial at 
bottom; I foot - 2 feet fine sa nd with clay inte r
mixed . Shell s occur a long the lop of the sa nd 

o data 

J 2 feet poorly stra tified medium to fine sand a nd 
roughly sorted pebble to cobble gravels . evera l 
fossi liferous horizons with she lls in li vi ng position 

No data 

4- 5 feet very sand y gravel (reworked till ). She lls occur 
4 feet below g round surface 

Pea t ; silt y clay, foss ili fero us 

4- 5 feet sa nd; 20- 21 feet clay, fossili fe rous; till 

No da ta 

Pocket of richly foss ili fe rous coarse sa nd on top of till 
knob . Some compl ete she ll s 

Sand with pebbles, foss iliferous; va rved c lay 

2 fee t fin e grave l; till 

9- 10 feet rela ti vely unso rted and unstra tified pebble, 
cobble, a nd bou lder grave l; ftoo r of pit is coa rse 
sa nd and fine gravel with she ll fragments plus some 
unbroken va lves 

2- 3 fee t fine sa nd ; 4- 5 feet obscured by slumped 
ma ter ial ; 3 feet silty c lay, foss ilifero us; clay (just 
be low water level of cana l) 

No da ta 

1 V2 feet medium sand ; 5 feet stra tified sandy silt and 
clay, severa l fossi li ferous horizons with some shells 
with va lves intact 



Locality No. 

106 

107 

108 

109 

110 

11 1 

11 2 

113 

11 4 

115 

11 6 

11 7 

118 

119 

120 

121 

Elevat io n (fee t ) 

210 

165 

185 

205 

200 
(grou nd surfa ce) 

300 

275 

240 

200 

445 

180 
(ground su rface) 

300 
(bottom of sec tion ) 

260 

275 

175 

165 

STRATIGRAP H IC D ATA 

D escript ion 

51h feet sa nd ; 61h fee t silty sand , foss ili ferou s; 1h foot 
gra ve l, foss il ife rous; 5 feet clay; t ill 

No da ta 

2 feet sa nd ; 5 fee t silty clay; sa nd , foss ili fe rous 

About 3 fee t sa nd with bo ul de rs 

3 feet o r more sand 

Sh e lls observed on sur face of g rou nd 

2 feet fine grave l; 2- 3 fee t in te rbedded pebbles and 
cobbles. She ll fragments sca tte red th roughout 

C rossbedd ed sa nd ; fi ssured clay with occas iona l ba nds 
of foss ils 

1 foot - 2 fee t fi ne sa nd 

foot - 11h feet sand with lenses of pebb les; 1 foo t -
llh feet roughly stra tifi ed coa rse sa nd , pebbles, a nd 
cobble ; 2- 2 Y2 fee t a nd with ingle bed of pebb le 
and cobbles; 2- 2 1h fee t sil ty c lay w ith scattered 
pebbles, cobb les, a nd boulde rs, foss ili fe rous; 1/2 foot 
sa nd ; 3 fee t unsorted pebbles and cobbles in silty 
c lay ma trix; J0- 12 feet obscured by slumped 
mate ria l. Shell s a re scatte red th roughout the silty 
c lay, ma ny with va lves unse pa ra ted but not in li ving 
position 

4 11h fee t fine sa nd ; 1991h feet clay, she ll s between 
125 and 145 feet below ground leve l; 74 feet coa rse 
grave l, cobbles, a nd boulde rs; 12 fee t t il l; bedrock 

3- 4 fee t sa nd wi th pebb les a nd cobbles, slu mped : 
10 fee t inte rbedd ed medi um to coa rse sand and 
pebbles, foss ili fe rous. Sh ells occur in na rrow ba nds, 
single va lves ma inl y con vex side up. Mya arencrria 
found in livin g position 

0- 3 fee t inte rbedded pebbl es a nd cobbles; 2- 5 fee t 
unso rted mi xture of pebb les a nd cobb les in silty 
ma tri x, rough ly strat ifi ed towa rd the top ; 1 foot 
sma ll angul a r pebbles with sa nd m atr ix, foss ili 
fe rous; 1 fo ot ve ry sma ll angul a r pebb les in a m ore 
c layey m at rix than above, foss ili fe rous. She lls 
ma inl y fragments, but some u nbro ken va lves, a nd 
seve ra l pelecypods with va lves u nsepara ted 

0- J foo t sa nd with pebbles; 1 inch - 2 inches fin e 
grave l with freshwa te r gas tropods; 5- 6 feet roughly 
bedd ed pebbles a nd cobbles with thi n sa nd layer, 
d ip 25 °, foss ili fero us; 2- 3 feet obscured by slumped 
m ate ria l 

3 feet stra tifi ed pebbles a nd cobbles, p rom inent shell 
bed at the base; 12- J 8 fee t ve ry fi ne sa nd a nd peb
ble grave l; 2- 10 feet obscured by slum ped m ate ria l. 
Ma ny shell s in liv in g pos ition 

10 feet ro ugh ly stra tifi ed cobb les a nd boulders a mong 
which foss ils are in te rspersed with some tendency 
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FAUN AS OF T H E PLE!STOCENE CHAM PLA IN SEA 

Locality No. 

80 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

13 5 

136 

137 

138 

139 

140 

141 
142 
143 

E leva tion (feet) 

200 
(top of section ) 

2 11 
(top of sect ion ) 

221 
( top of foss il ho ri zon ) 

222 

293 
(base of exposure) 

130 
(bottom of section ) 

194 

176 
( top of section) 

151 

166 

187 

205 

310 

545 
( top of secti on) 

300 

165 

172 

170 

173 

143 
143 
55 

Descrip :ion 

toward bedding; 5- 6 fee t finer gravel, very compact 
and till-like; 3- 4 feet sa nd, 5- 7 fee t obscured by 
slumped material 

2- 3 inches compact grey clay, foss ilife rous; 10 inches 
semi-consolidated pea ty mater ial; 6 inches medi um
gra ined quartz sand 

4- 5 feet sha rp, medium-grained sand on top of a small 
ridge. Shell fragments in pl ace about 5 feet below 
ground surface 

10- 12 inches stony so il ; 6- 12 inches medium-gra ined 
sa nd , very foss iliferous; 4- 6 inches fine sand ; 1 foo t -
1 Vz feet stratified clay, la rge pebbles and small 
cobb les along upper contact; 21h- 3 feet reworked 
sandy till ; 6- 7 feet obscured by slumped material 

2- 3 fee t very coa rse sa nd to fi ne gravel, unstrati fied 
and relatively unsorted, shell fragments 

Medium-grained grey sand; clay; shells in the sand 

8- 10 feet obscured by slumped m aterial; about 7 feet 
clay with sandy pa rtings at interva ls of 4- 5 inches; 
3 fee t obscured by slu mped material. Shells occur 
along sandy partings in the clay 

1 foot clayey soil ; 2 feet stratified pebbl es and cobbles 
with interbedded mediu m to coa rse sand in lower 
part and clay in upper pa rt, fossiliferous; 10 feet 
obscured by slumped m aterial 

1 foot - 4 fee t blocky weatherin g, buff clay, lh - 1 foot 
pebbles a nd cobbles in clay m atrix, disconformabl e 
contact with overlying clay; about 13 fee t roughl y 
stra ti fied pebbles and cobb les, some interbedd ed 
coarse sand . Shell fragments in lower part of section 

15 feet sand , fin ely crossbedded ; about 5 feet inte r-
bedded grey sil t and fine grey sand , foss ilife rous 

Sand and gravel, foss ilifero us; clay 

No data 

Sand 

Sand and gravel 

3 fee t fine- to medium-gra ined sa nd . Shell s in upper 
part are fragmenta ry, in li ving position in lower pa rt 

Clayey grave l with coquina beds 

Clay; till 

5 feet sa nd a nd cl ay, foss ilife rous; till 

No data 

Sa nd a nd clay 

Sand ; clay, foss ilifero us 

C lay 

8 feet ox idized clays; 1 foo t pink a nd grey clay, 
fossiliferous; 3 feet cl ay with sandy interlayers 



Locality No. E levation (feet) 

144 140 

145 171 

146 180 

147 187 

148 235 

149 250 

150 200 

151 205 

152 190 

153 232 

154 163 

155 192 

156 173 

157 215 
(top of sect ion) 

158 215 

Clay 

Clay 

Descrip tion 

STRATIGRAPHIC DATA 

1 foot - 2 feet soi l, and and gravel; till 

Sand; till 

Sand and gravel; till 

2- 3 feet soi l and gravel; till 

No data 

Sand, fossi li fero us; sandy clay 

Sand 

Gravel, sand; si lt. Shells occur in both the gravel and 
sand 

Sand 

Sand 

Sa nd 

Sa nd with pebbles, si lt, fossiliferous; pebbles and 
cobbles with sand 

5 feet horizonta ll y bedded sand; 20- 25 feet stratified 
coarse sa nd to large rounded cobbles, d ipping about 
22° eastward, fossi liferous beds at 2- to 3-foot 
interval s, shells in living position 

159 165- 170 Sand; interbedded coarse and fine gravel. Shells in 
sil ty clay lenses in the sa nd 

J 60 175- 200 1 foot - 4 feet unso rted subrounded pebbles and cob-
bles, lower foot of unit shows rough imbrication of 
the pebbles and less intermixed sand than above; 
7 feet st ratified redd ish silty clay with interbedded 
fine sand and silt, freshwater pelecypods; 6 feet 
rough ly stratified pebbles, cobb les, and boulder , 
marine shells in living position at upper contact; 
15 feet obscured by slumped material 

161 208 2\6 feet fine- to medium-grained sand; 2\6 feet pebble 
(bottom of ex posure) and cobble gravel in sandy matrix. Shell s in living 

position in the sand 

162 270 25 feet st ra tified sa nd ; 20 feet interbedded sa nd and 

163 

164 

165 

(base of fossi li ferous beds) pebble to bou lder gravel, shell fragments in the 
sand beds; 30 feet obscured by slu mped material 

219 
(foss il horizon) 

143 
(top of section) 

160 
(top of coquina bed) 

3- 3112 feet obscured; 3 feet gravel, mainly subangular 
to subrounded pebb les; 2 feet fi ne- to medium· 
grai ned sand , shells in livin g position ; 3- 4 feet 
obscured; 1 foot - 1 V2 feet sand; 8Y2 feet ob cured 
by slumped material 

6 feet clay 

foot - I \6 feet b lack organic soil, peaty in lower 
part ; 5- 6 inches grey silt ; 2 feet fine brown sa nd ; 
1 foot coquina; 1 foot covered 
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FAUNAS OF THE PLEJSTOCENE CHAMPLAIN SEA 

Locality No. 

82 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

175 

177 

178 

179 

180 

18 1 

182 

183 

E levation ( feet ) 

182 
(floor of pit) 

163 
(top of section ) 

174 
(bott om of secti on ) 

166 
( top of sect ion ) 

277 

209 
( top of sect ion) 

350 

345 
(top of s~ ction) 

340 
(bottom of secti on ) 

290 
( bottom of sec ti on ) 

200 
( bottom of sec ti on ) 

100 

175 
(bottom of sec tion ) 

138 
( to p of sect ion ) 

2 15 
(botto m of section) 

2 10 

350 

290 
(foss il h o ri zon ) 

Description 

20- 25 feet p oorly sorted cobb les and pebbles with 
abund ant boulders; JO- 15 fee t obscured by slumped 
111ateria l; 2 feet clay; 10 feet sa nd with she ll s in 
lower 4 fee t ; 33 feet cove red by slumped m ateria l; 
10 feet sa nd , foss ili fero us; 10 feet slumped m a te ria l 

3 fee t 111 ed iu111 sa nd ; 6 inches coquina; 2 feet red c lay 

8- 10 feet reworked till 

Wh ole sect ion obscured by slu111ped ma te ria l; she ll s 
sca tte red on surfa ce with heaviest concentrat ion 
about 2 feet fro111 top of ba nk 

3\/z - 4 feet stratified coa rse sand a nd pebble gravel, 
she ll fragments sca tte red throu ghout; 2 1/2 - 3 feet 
obscu red by slumped materia l 

Beach deposit deve loped on c rest o f till ridge 

4- 6 feet sand ; about 6 feet m a rine c lay, foss iliferous 

25 feet ma rine clay, many she ll s in li ving posi tion 

5 feet beach grave l; 12 feet st ra tified brown s ilty sand ; 
3 feet grey ma rine stony silt with she ll casts; 4 feet 
sand ; 13 feet sticky sa nel y till , shell casts: 18 feet 
grey sa nel y till ; 42 fee t st ra tified stony silt , foss ils in 
upper 10 feet 

60 feet stra tified mar ine silt with thin beds of sa nd 
throughout ; foss il ho ri zon 15 feet from top of section 

8 feet covered; 2 feet medi um-g rained weathe red sand ; 
30 feet mari ne silt with she ll s; 5 feet grey till with 
large amount of sa nd and bou lders; 20 feet mass ive 
medium-grai ned wea thered sa nd; 30 feet grey til l 

M arine c lay ( recent s lide sca r ) 
1/2 foot a ll uvia l sa nd ; 2 1 feet li gh t g rey mar ine ston y 

silt, fossiliferous; 2\/z feet brownish sa ndy sil t, fos
siliferous; I Yi feet stra ti fied silt a nd sa nd ; 8 feet 
sa nely til l; 3 feet crossbeclclecl sand ; 30 feet varvecl 
silts; 16 feet sa nel y till 

9 fee t brown clay, 2-foot foss iliferous ba nd about 9 
feet from to p; 39 feet grey c lay, foss il horizon 7 
feet above th e base ; 6 inche s il t; 7 feet ti ll 

2- 2 1/2 feet medium-gra ined brown sa nd , I foo t fin e
gra ined grey sand , foss ili Eerous; l foot ve ry fin e 
gra ined grey sand 

3- 3 Yi feet med ium-grained sand wi th sca ttered peb
b'es and cobbles; 5 feet stratified coa rse sa nd and 
fin e to coa rse peb bles, she ll fragments th roughout 

Shells concentrated in gravel withi n 2 fee t of surface 
of till on to p of Drummond vill e moraine 

Yz - 1 foot sand , she ll s in a bed 4 or 5 inches thick 



Loca li ty No. 

184 

185 

186 

187 

188 

189 

190 

19 1 

192 

193 

194 

195 

196 

197 

198 

199 

200 

20 1 

E levaticn (feet ) 

245 
(botto m of sec t ion ) 

236 
( bottom of section ) 

209 
(top of sect ion ) 

150 
(bottom of sect ion ) 

300 
( top of sec tion ) 

300 
(botto m of section) 

340 
( fossil ho rizon) 

345 
(top of sect ion) 

150 

150 
(base of section) 

180 
(top of sect ion) 

190 
( top of sec tion ) 

220 
( top of sec tion ) 

200 

100 

390 

330 

300 

STRATIGRA PHIC DATA 

D escription 

3 feet medium-gra ined sand with several indistinct 
beds of cobbles; 1 foot ro ughl y stra tified coa rse 
sand a nd fine gravel; 5 feet poorl y so rted , stratified 
coa rse sand at fine to coarse pebb le grave l, some 
she lls in living positio n 

5 feet medium-gra in ed sand, shell horizon 2!/i - 3 fee t 
from th e top 

l !h feet sandy so il ; I foot jell y-li ke lignitiferous ma
te ri a l; J Yz-2 feet medium-grain ed quartz sa nd, some 
scattered cobbles. Shells in bottom foot of section , 
so me in living pos ition 

8 fee t fine sa nd gradi ng down into si lt ; 3 feet brown 
clay; 8- 10 feet grey clay . Casts of she lls nea r top of 
grey clay 

2 fee t coarse sa nd gra din g down into fin e gravel ; 3!/i -
4 fee t fine to coarse pebble grave l, fa irl y wel l 
sorted ; sand foss il iferous 

7 5- 100 feet clay, fossil iferous at base 

About 30 feet mari ne clay 

18 feet weathe red stra ti fied buff sa nd ; 18 feet stra tified 
co nto rted grey si lty sa nd ; 6 feet slightl y stratified 
c la yey silt, foss ilife rous; 6 feet clayey silt ; 12 feet 
stra tified silt a nd sa nd , coqu ina bed a t top; 6 feet 
st rat ified grey sa nd a nd s il t, fossi li ferous; 30 feet 
st ratified grey sa nd a nd sil t 

5 feet ma rine c lay 

10 feet til l; 2 feet s il t; 2- 3 feet till (?); 5 feet sand ; 5 
fee t till ; 8 feet compact ston y silt , foss iliferous 

24 feet poorly stratifi ed grey silt , fossi li ferous, 2 feet 
stra tifi ed sa nd and silt ; 7 feet buff grad ing down to 
grey sandy t il I 

J 5 feet covered; 7- 8 fee t sa nd , some gravel in upper 
part; 25 feet ma rine c lay, stratified with sa ndy 
pa rt in gs in the uppe r part, more mass ive toward 
the bottom. Shell s along sa nd y p a rt ings in the c lay 

15- 20 feet sa nd ; 1 foot "va rved" weathe red sand a nd 
silty sand ; 10 feet stra ti fied grey s ilts a nd sa nds, 
foss iliferous 

Silts exposed along bottom of d itch 

No data 

She ll s from below grave l fo rmin g floor of pit 

2 feet marin e silt, very fossiliferous; 2- 3 feet sandy 
gravel 

No data 
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FAUNAS OF THE PLEISTOCEN E CHAMPLA IN SEA 

Locality No. 

84 

202 

203 

204 

205 

206 

207 

208 

209 

2 10 

21 l 

2 12 

213 

214 

215 

216 

2 17 

218 

219 

220 

221 

Elevat ion (feet ) 

225 
(bottom of sect ion) 

386 
(top of sect ion ) 

75 

35 

30 
(bottom of section) 

100 
(bottom of sect ion) 

90 
( top of secti on) 

15 
(bottom of sect ion) 

100 
(top of secti on) 

190 

25 

2 1 

235 
(top of section) 

253 
( top of section) 

290 

500 

70 
(top of section ) 

175 
(top of secti on) 

165 
(top of section) 

50 
(top of sect ion) 

Descrip tion 

75 feet st ratified weathered sa nd ; 21 feet stratified 
grey mari ne sand and silt, foss ili ferous; 3 3 feet 
covered by slum ped materia l; 19 fee t stratified grey 
s il t, becoming more sand y toward the bottom; 60 
feet grey bou ldery and sandy till 

32 feet stratified gravell y sa nd; 8 feet st ratified grey 
silty sand, some pebble layers, fossi li ferous; 4 feet 
buff sandy till 

6 feet clay; 2 feet sa nd and boulders. Foss il s occur at 
the contact between the clay and the underlying 
sa nd and boulders 

10 feet marine silt , several fossi l horizons in lower part 

80 feet stratified weat hered sand ; 0- 3 feet marine sand , 
fossiliferous ; 6- 8 feet red till ; 10 feet red and green 
varved clay, severely contorted and tilted 

0- 8 feet stratified weathered sa nd and silt, fossi ls at 
the base; 17 feet grey silty till ; 25 feet grey varved 
clay 

6- 8 feet sa nd , shells in place in thin layers to a depth 
of at least 2Y2 feet below floor of pi t 

70- 80 feet stra tified weathered sa nd ; 8- 10 feet marine 
sand , fossi li ferous; 5- 10 feet red till 

2- 3 feet a ll uvial sand; 40 feet marine sediments, fos-
siliferous; 12 feet sa nd y till ; 4 feet varved (?)s il t 

G lac io-marine sands and gravels 

5 feet sa nd ; 5- 6 feet silt ; 4-5 feet clay, fossi li ferous 

3- 4 feet crossbedded sa nd ; 4- 5 feet clay, fossiliferous 

12 feet si lty sand, fossi li ferous at top; 1 foot buff sand , 
fossi liferous ; I foot - 11/2 feet b lue silt, fossi li ferous; 
3- 4 feet covered by slumped materia l; bedrock 

5!/z feet med ium a llu via l sa nd ; 23 feet strat ified fine 
sa nd and silt ; fossi li ferous; 2 Y2 feet coarse gravel; 
5 feet sa nd y till ; 14 feet contorted sa nd ; 55 feet 
crossbedded sand and fi ne gravel; 20 feet covered 

1 foot - 2 feet sa nd ; 1/2 foot sil t; Y2- l foot sand with 
stones. Sponges at contact between upper sand and 
silt 

Sa nd ; stratified silt . Single cast of Hiatella fou nd in sil t 

6 feet alluvia l sa nd ; 11h feet medium-grained sa nd 
with weathered limestone blocks; 10 feet marine 
sil t, fossi li ferous; 6 inches weathered sa nd with 
cobbles; l foot clayey silt; 6 feet grey stratified 
sil ty sa nd 

80 feet sand ; 22 feet sandy till. Shells fou nd through
out lower 60 feet of sand , generall y outlining 
beddi ng planes, and in upper pa rt of till 

I 0 feet (a pprox.) strat ified sand ; 20- 30 feet silt, fossi li
ferous in the upper part 

2-3 feet unstrat ified , poorl y sorted pebble gravel 



Loca lity No. 

222 

223 

224 

225 

226 

227 

228 

229 

230 

23 1 

Elevat ion ( feet ) 

236 
( foss il horizon ) 

330 
(top of sect ion ) 

375 

197 
(botto m of section ) 

350 
(top of section) 

300 

2 11 
( top of section) 

18 1 
(botto m of section) 

380 
(top of sect io n ) 

350 
( top o f section) 

STRATIGRAPHIC DATA 

Descrip :io n 

6 feet fine- to med ium-grained brown sand ; 3 feet very 
fine gra ined grey sand. Shells a re concent rated at 
the contact between the two sa nds 

15 feet sa nd, medium grai ned at the top becoming 
ve ry fine grained at the bottom ; 1 foot grey s ilt ; 
5 feet b lack o rga nic silt ; 5 feet c lay with sandy 
partings, shells a lo ng the sand y part ings 

4 fee t coa rse-grai ned brown sa nd ; 2 feet fi ne- to 
medium-grained grey sand, shells in the upper 1 foot 

2 Y, feet medium-grained sa nd , shells in lower 6 inches 

0- 5 feet gravel, abu nda nt shell fragments; 0- 30 feet 
sandy grey till ; 60 feet yellow, fi ne- to coarse
gra ined stratified a llu via l sa nd 

Gravel ; bedrock 

Fine clayey sand ; bedrock 

1 foot red sa ndy clay with stones; 6 feet crossbedded , 
medium -grained sand to fine gravel, foss ilife ro us; 
till 

8- 10 feet sand with pebbles a nd some cobbles, shells 
throughout; 15 feet slumped. M ost she lls intact a nd 
some in living position 

3 feet rough ly stra tified pebbles a nd cobbles in sandy 
matrix ; 3 feet stratified sa nd with a few pebbles, 
fossiliferous; 5 feet slumped . Shells in living position 

85 





PLATES I to VII 



PLATE I 

Figure 1. ?Hyperammina sp. (Page 16) 
Two fragments of a single specimen, x40, locality 2; hypotype, GSC No. 20094. 

Figure 2. Quinqueloculina arctica Cushman (Page 17) 
Side view, x50, locality 95; hypotype, GSC No. 20095. 

Figure 3. Quinqueloculina seminulum (Linne) (Page 17) 
Side view, x70, locality 94; hypotype, GSC No. 20096. 

Figure 4. Qui11q11eloculi11a seminulum (Linne) (Page 17) 
Side view, x55, locality 157; hypotype, GSC No. 20097. 

Figure 5. Pateoris hauerinoides (Rhumbler) (Page 17) 
Side view, x50, locality 157; hypotype, GSC No. 20098. 

Figure 6. ?Dentalina sp. (Page 18) 
Side view, x45, locality 113; hypotype, GSC No. 20099. 

Figure 7. Lagena apiop/eura Loeblich and Tappan (Page 18) 
Side view, x40, locality 151; hypotype, GSC No. 20100. 

Figure 8. Polymorphinidae, genus and species indet. (Page 21) 
Side view, x45, locality 50; hypotype, GSC No. 20101. 

Figure 9. Globulina g/acialis Cushman and Ozawa (Page 19) 
Side view, x50, locality 65; hypotype, GSC No. 20102. 

Figure 10. Guttulina dawsoni Cushman and Ozawa (Page 19) 
Side view, x50, locality 113; hypotype, GSC No. 20103. 

Figure 11. Pseudopo/ymorphina novangliae (Cushman) (Page 19) 
Side view, x50, locality 145; hypotype, GSC No. 20105. 

Figure 12. Pseudopolymorpliina novangliae (Cushman) (Page 19) 
Side view, opposite side to that shown on figure 11 , x35, locality 90; hypotype, 
GSC No. 20104. 

Figure 13. Pseudopo/ymorphina suboblonga Cushman and Ozawa (Page 20) 
Side view, x40, locality 110; hypotype, GSC No. 20106. 

Figure 14. Pyrulina angusta (Egger) (Page 20) 
Side view, x50, locality 94; hypotype, GSC No. 20107. 

Figu re 15. Islandiella islandica (N!llrvang) (Page 21) 
Side view, x70, locality 207; hypotype, GSC No. 20109. 

Figure 16. Is/a11diella islandica (N!llrvang) (Page 21) 
Side view, showing aperture, x75, locality 50; hypotype, GSC No. 20108. 

Figure 17. Islandiel/a norcrossi (Cushman) (Page 22) 
Side view, showing aperture, x25, locality 90; bypotype, GSC No. 20110. 

Figme 18 . Islandiel/a norcrossi (Cushman) (Page 22) 
Side view, x50, locality 159; hypotype, GSC No. 20111. 

Figure 19. lsla11diella teretis (Tappan) (Page 22) 
Side view, showing aperture, x45, locality 65; hypotype, GSC No. 20112. 

Figure 20. Buccella frigida (Cushman) (Page 23) 
Ventral view, x70, locality 223; hypotype, GSC No. 20113. 

Figure 21. Buccella frigida (Cushman) (Page 23) 
Dorsal view, x75, locality 209; hypotype, GSC No. 20114. 

Figure 22. Elphidium bartletti Cushman (Page 23) 
Side view of small specimen, x40, locality 121 ; hypotype, GSC No. 20115. 

Figure 23. Elphidium bartletti Cushman (Page 23) 
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Side view of large specimen, showing sutural pores, x40, locality 121 ; hypotype, 
GSC No. 20116. 







PLATE II 

Figure 1. Elphidium bartletti Cushman (Page 23) 
Side view, showing granular material in umbilical area, x75, locality 106; hypotype, 
GSC No. 20117. 

Figure 2. Elphidium frigidum Cushman (Page 24) 
Side view, x45, locality 140; hypotype, GSC No. 20118. 

Figure 3. Elphidium incertum (Williamson) forma c/avatum Cushman (Page 24) 
Side view, showing clear central boss, x55, locality 143 ; hypotype, GSC No. 20119. 

Figure 4. Elphidium incertum (Williamson) forma c/avatum Cushman (Page 24) 
Side view, x55, locality 143; hypotype, GSC No. 20120. 

Figure 5. E/phidium incertum (Williamson) (Page 24) 
Side view of a specimen intermediate between typical E. i11certum and forma 
c/avatum, x50, locality 151; hypotype, GSC No. 20121. 

Figure 6. Elphidium incertum (Williamson) (Page 24) 
Side view of larger form with depressed umbilicus and grooves radiating from the 
umbilical area, x35, locality 118; hypotype, GSC No. 20122. 

Figure 7. Elphidium subarcticum Cushman (Page 25) 
Side view, showing wide opaque bands along the sutures, x45, locality 159; hypotype, 
GSC No. 20123. 

Figure 8. Elphidiella arctica (Parker and Jones) (Page 25) 

Figure 9. 

Figure 10. 

Figure 11. 

Figure 12. 

Figure 13. 

Figure 14. 

Side view, showing double rows of sutural pores, x35, locality 141 ; hypotype, GSC 
No. 20124. 

Elphidiel/a arctica (Parker and Jones) (Page 25) 
Side view, x35, locality 141; hypotype, GSC No. 20125. 

Protelphidium orbiculare (Brady) (Page 26) 
Side view, x60, locality 141; hypotype, GSC No. 20126. 

Protelphidium orbiculare (Brady) (Page 26) 
Side view, x55, locality 157; hypotype, GSC No. 20127. 

Cibicides /obatulus (Walker and Jacob) (Page 26) 
Ventral view, x65, locality 209; hypotype, GSC No. 20128. 

Cibicides /obatulus (Walker and Jacob) (Page 26) 
Dorsal view, x65, locality 209; hypotype, GSC No. 20129. 

Tethya logani Dawson (Page 27) 
14a, view of a complete specimen, x2; 14b, c, d, individual spicules, xl6, locality 137; 
hypotype, GSC No. 20130. 

Figure 15. Hemithiris psittacea (Gmelin) (Page 28) 
15a, exterior of brachia! valve; 15b, interior of brachia! valve, xl, locality 229; 
hypo type, GSC No. 20131. 

Figure 16. Lepeta caeca Muller (Page 28) 
16a, interior of shell showing muscle scar; 16b, dorsal view, xl, locality 229; 
hypotype, GSC No. 20132. 

Figure 17. Trichotropis borealis Broderip and Sowerby (Page 30) 
17a, oral view; 17b, aboral view to show sculpture on body whorl , x2, loca lity 132; 
hypotype, GSC No. 20134. 

Figure 18. Tacl1yrhynchus erosum (Couthouy) (Page 30) 
Incomplete specimen with apical whorls missing, xl, locality 229; hypotype, GSC 
No. 20133. 

Figure 19. Natica clausa Broderip and Sowerby (Page 30) 
Oral view, xl, locality 205; hypotype, GSC No. 20135. 

Figure 20. Lunatia pal/ida (Broderip and Sowerby) (Page 31) 
Oral view, xl, locality 205; hypotype, GSC No. 20136. 
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PLATE III 

Figure 1. Neptw1ea despecta tornata (Gould) (Page 33) 
Oral view, xl, locality 223; hypotype, GSC No. 20140. 

Figure 2. Buccinum terrae-novae (March, ex Beck MS.) (Page 32) 
Oral view of a rather squat specimen, xl, locality 224; hypotype, GSC No. 20137. 

Figure 3. Buccinum tenue Gray (Page 32) 
Oral view, xl, locality 205; hypotype, GSC No. 20138. 

Figure 4. Buccinum hancocki Morch (Page 31) 
Oral view, xl, locality 205; hypotype, GSC No. 20139. 

Figure 5. Haminoea so/itaria (Say) (Page 34) 
Oral view, x6, locality 77; hypotype, GSC No. 20141. 

Figure 6. R etusa obtusa (Montagu) (Page 34) 
Oral view of damaged specimen, x13, locality 200; hypotype, GSC No. 20142. 

Figure 7. Cylichna alba Brown (Page 34) 
Oral view, x2, locality 141; hypotype, GSC No. 20143. 

Figure 8. Nucula tenuis (Montagu) (Page 35) 
Sa, interior of shell showing hinge, the right side of which has been broken; Sb, 
exterior of shell, x2, locality 218; hypotype, GSC No. 20144. 

Figure 9. Nuculana pemula (Mi.iller) (Page 36) 
9a, exterior of right valve; 9b, interior of right va lve, xl, locality 205; hypotype, 
GSC No. 20145. 

Figure 10. Nuculana tenuisulcata (Couthouy) (Page 36) 
lOa, interior of left valve; lOb, exterior of left valve, xl, locality 205; hypotype, 
GSC No. 20146. 

Figure 11. Portlandia arctica (Gray) (Page 36) 
Interior of right valve, xl, locality 205; bypotype, GSC No. 20147. 

Figure 12. Portlandia arctica (Gray) (Page 36) 
Exterior of right valve, xl, locality 205; hypotype, GSC No. 20148. 

Figure 13. Mytilus edu /is Linne (Page 37) 
l3a, exterior of worn specimen ; 13b, interior of worn specimen with tip of hinge 
lacking, x l, locality 117 ; hypotype, GSC No. 20149. 

Figure 14. Astarte 111011/agui stria/a (Leach) (Page 39) 
14a, interior of left valve; 14b, exterior of left valve, xl, locality 224; hypotype, 
GSC No. 20151. 

Figure 15. Astarte montagui warhami Hancock (Page 39) 
15a, exterior of right valve; 15b, interior of right valve, xl, locality 132; hypotype, 
GSC No. 20152. 

Figure 16. Crassostrea virginica (Gmelin) (Page 38) 
16a, exterior of worn specimen; 16b, interior of valve, xl, locality 145; hypotype, 
GSC No. 20150. 

Figure 17. Thyasira gouldi (Philippi) (Page 40) 
l 7a, exterior of left valve; 17b, interior of right valve, x5, locality 220; hypotype, 
GSC No. 20153 . 

Figure 18. Axi11opsida orbiculata (Sars) (Page 40) 
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18a, interior of right valve; 18b, exterior of left valve, x4, locality 92; hypotype, 
GSC No. 20154. 







PLATE IV 

Figure 1. Mysella planulata (Stimpson) (Page 40) 
la, interior of shell; lb, exterior of shell , x20, loca lity 225; hypotype, GSC No. 20155. 

Figure 2. Serripes groe11/andiws (Bruguiere) (Page 41) 
2a , interior of shell; 2b, exterior of shell, xl, locality 223; hypotype, GSC No. 20156. 

Figure 3. Macoma balthica (Linne) (Page 41) 
3a, exterior of right valve; 3b, interior of right valve, xl, locality 117 ; hypotype, 
GSC No. 20157. 

Figure 4. Macoma balthica (Linne) (Page 41) 
4a, interior of left valve; 4b, exterior of left valve, xl, locality 153 ; hypotype, GSC 
No. 20159. 

Figure 5. Macoma ca/carea (Gmelin) (Page 42) 
Sa, interior of left valve; 5b, exterior of left valve, xl, locality 177; hypotype, GSC 
No. 20158. 

Figure 6. Mya (Mya) tr1111 cata Linne (Page 43) 
6a, exterior of right valve; 6b, interior of right valve, x l , locality 223; hypotype, 
GSC No. 20161. 

Figure 7. Mya (Arenomya) arenaria Linne (Page 42) 
7a, exterior of right valve; 7b, chondrophore of left valve viewed from the top ; 
7c, interior of right valve with pallial line inked, xl, locality 161; hypotype, GSC 
No. 20160. 
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PLATE V 

Figure 1. Mya (Mya) truncata uddevallensis Forbes (Page 43) 
la, interior of left valve; lb, exterior of left valve, x l , loca lity 140; hypotype, GSC 
No. 20162. 

Figure 2. M ya (Mya) pseudoarenaria Schlesch (Page 43) 
2a, chondrophore of left valve viewed from the top ; 2b, interior of right va lve, 
2c, exterior of left valve, xl, locality 224; hypotypes, GSC Nos. 20163 (figs. 2a, c) , 
20163a (fig. 2b) . 

Figure 3. Lyonsia arenosa (Moller) (Page 44) 
3a, interior of right valve; 3b, exterior of right valve, x l , locality 205; hypotype, 
GSC No. 20165 . 

Figure 4. Lyonsia hyalina (Conrad) (Pa ge 45) 
4a, interior of right valve of large specimen; 4b, exterior of right va lve, x2, locality 
223 ; hypotype, GSC No. 20166. 

Figure 5. Hiatella arctica (Linne) (Page 44) 
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Sa, interior of left valve; Sb, exterior of left valve, x 1, loca lity 226; hypotype, GS\, 
No. 20164. 







PLATE VI 

Figure 1. Cytheridea sp. (Page 45) 
Exterior of left valve, x40, locality 110; hypotype, GSC No. 20167. 

Figure 2. Paracyprideis pseudopunctillata Swain (Page 45) 
Exterior of right valve, x45, locality 203; hypotype, GSC No. 20168. 

Figure 3. Eucytheridea punctil/ata (Brady) (Page 45) 
Exterior of right valve, x35, locality 203 ; hypotype, GSC No. 20169. 

Figure 4. Heterocyprideis sorbyana (Jones) (Page 45) 
Exterior of right valve, x25, locality 141; hypotype, GSC No. 20170. 

Figure 5. Cytherura sp. (Page 45) 
Exterior of right valve, x85, locality 223; hypotype, GSC No. 20171. 

Figure 6. Cytherura sp. (Page 45) 
Exterior of right valve, x90, locality 106; hypotype, GSC No. 20172. 

Figure 7. Cytheropteron sp. (Page 45) 
Exterior of right valve, x65, locality 205; hypotype, GSC No. 20173. 

Figure 8. Cytheropteron sp. (Page 45) 
Exterior of left valve, x65, locality 223; hypotype, GSC No. 20174. 

Figure 9. Cytheroptero11 sp. (Page 45) 
Exterior of right valve, x40, locality 50; hypotype, GSC No. 20175. 

Figure 10. Baffinicythere emarginata (Sars) (Page 45) 
Exterior of left valve, x45, locality 157; hypotype, GSC No. 20176. 

Figure 11. Hemicytlzerura sp. (Page 45) 
Exterior of right valve, x45, locality 157; hypolype, GSC No. 20177. 

Figure 12. Leptocythere macchesneyi (Brady and Crosskey)? (Page 45) 
Exterior of left valve, x45, localily 140; hypotype, GSC No. 20178 . 

Figure 13. Limnocythere sp. (Page 45) 
Exterior of left valve, x35, locality 47; hypotype, GSC No. 20179. 

Figure 14. Palmenella limicola (Norman) (Page 46) 
Exterior of left valve, x35, locality 223; hypotype, GSC No. 20180. 

Figure 15. Xestoleberis sp. (Page 46) 
Exterior of left valve, x35, locality 50; hypotype, GSC No. 20181 . 

Figure 16. Robertsonites /ogani (Brady and Crosskey) (Page 46) 
Exterior of left valve, x65, locality 223; hypotype, GSC No. 20182. 

Figure 17. Ostracod indet. (Page 46) 
View of exterior, x40, locality 158; hypotype, GSC No. 20183. 

Figure 18. Ostracod indet. (Page 46) 
View of exterior, x30, locality 163; hypotype, GSC No. 20184. 

Figure 19. Ostracod indet. (Page 46) 
View of exterior, x40, locality 163; hypotype, GSC No. 20185. 

Figure 20. Ostracod indet. (Page 46) 
View of exterior, x45, locality 47; hypotype, GSC No. 20186. 

Figure 21. Ostracod indet. (Page 46) 
View of exterior, x45, locality 157; hypotype, GSC No. 20187. 
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PLATE VII 

Figure 1. Ostracod indet. (Page 46) 
View of exterior, x40, locality 203 ; hypotype, GSC No. 20188. 

Figure 2. Ostracod indet. (Page 46) 
View of exterior, x40, locality 140; hypotype, GSC No. 20189. 

Figure 3. Ba/anus balanus (Linne) (Page 46) 
3a, top view of adult specimen; 3b, side view of the same, xl. Recent , Atlantic Coast; 
hypotype, GSC No. 20190. 

Figure 4. Ba/anus crenatus Bruguiere (Page 47) 
4a, top view of cluster of three adult individuals ; 4b, side view of the same, x I. 
Recent, Atlantic Coast; hypotype, GSC No. 2019 1. 

Figure 5. Ba/anus hameri (Ascanius) (Page 47) 
5a, side view of adult individual attached to shell of Placopecten magel/anicus 
(Gmelin) and reflecting the ribbing of the scallop shell ; 5b, top view of the same, xl. 
Recent, Atlantic Coast; hypotype, GSC No. 20193. 

Figure 6. Ba/anus hameri (Ascanius) (Page 47) 
6a, side view of adult specimen showing effects of narrow base of attachment on the 
shell development; 6b, two of the opercular plates (scuta) from 6a, xl , locality 158; 
hypotype, GSC No. 20192. 

Figure 7. Astarte /aurentiana Lyell (Page 39) 
7a-c, reproductions of Lyell's original figures of A. /aurentiana (from Lyell , Travels 
in North America, vol. 2, 1845, p. 125) . 

Figure 8. Ma/lotus vil/osus (Muller) (Page 48) 
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Drawing of skeleton preserved in a concretion (from Dawson, The Canadian ice 
age, 1893, p. 266). 
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