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ABSTRACT 

Fifty-five species and forms of land 
and freshwater mollusks were recovered 
from seven Late Wisconsin marl deposits in 
the Gatineau and Ottawa Valleys of Quebec 
and Ontario. Vertical samples were taken 
through marl beds and associated lacus
trine sediments at four depo s its , three 
in theGatineau Valley and one in the city 
of Ottawa, and vertical chanses in the re
lative abundance of mollusk species are 
reported . Two deposits in the Gatine au 
Valley and one in the Ottawa _area are re

_presented by single grab samples . 
The hi story and paleoecology of each 

depo sit are discussed . Most ve rtic al 
changes in the mollus c an assemblages are 
related to changin~ conditions within the 
littoral zone of each basin that were as
sociated with development of littoral ve 
getation , falling water level, and shore
line retTeat . The mollu s k assemblages are 
composedofspecies still living in south
ern Quebec and Ontario, and there seems 
to be no reliable record , recognizable at 
present , of post - glacial climatic fluctu
ations in the faunal sequences . Different 
lacustrine habitats are represented in the 
deposits by four molluscan associations 
and their enclosinf sediments . Units re
ferable to a she tered littoral habitat 
are composed of poorly sorted marl and a
quatic plant detritus , and contain the 
greatest variety of aquatic mollusks . An 
open littoral habitat is represented by 

generally fine-textured {lUre marls that 
have fewer molluscan spec1es . The shore
line habitat occurs in the tops of marl 
beds and portions of overlying peat and 
clastic units . These interval s contain 
fossils of mollusks that inhabit very s h al
low water or wet areas on shore , along 
with apparent seasonal inhabitants andal
lochthones from deeper water and land . A 
fourth habitat includes surface layers 
that contain land gastropod assembl ages. 

Elevations of radiocarbon - dated marine 
mollusks in the Upper St . Lawren ce Valley 
indicate that sea level dropped below the 
basins described in this report about 
11,000-10.800 yrs . BP. These ba s ins were 
submerged only bl the early , high-water 
phase of the Champ ain Sea , and deposition 
was continuoqs during the transition from 
marine to freshwater conditions . A d i
verse molluscan fauna from theGreat Lakes 
and Mis s issippi River drainages was estab 
lished on highlands immediately north and 
south of the Ottawa River during the low
water stage of . the Champlain Sea interval 
and before the opening of the Great Lakes 
outlets at North Bay , Ontario . The 1 at ter 
event was apparently a minor fa c tor in the 
migration of lacustrine Mollusca into the 
Gatineau and Ottawa Valleys. Two deposits 
studied in the Ottawa area are correlated 
with stages of the Ottawa River and are 
probably less than 7600 years old . 

1 Field and laboratory work supported by National Science Foundation Grant GB-818 . 
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INTRODUCTION 

Purpose of investigation 

The Gatineau Valley of Quebec and the 
area at its mouth, around the ci t y of Ot
tawa , Ontario occupy an interesting geo
graphic position relative to post-glacial 
events in the weste111 St . Lawrence 'valley . 
The Ottawa area includes the northern mar
gin of a Late Wisconsin glacio-la<;ustrine 
body that pre-dates marine inundation. as 
.,.ell as abundant evidence of the Champlain 
Sea inte'rval. The Gatineau Valley 'and the 
Ottawa Valley west of Ottawa were inland 
arms on the far northwest extent of marine 
water . The probable influen ce of geolo
gic events on Quaternary molluscan faunas 
in this portion of the St . Lawrence Val
ley can be in fer red from the fossi 1 record 
in the Gatineau and Ottawa Valleys . From 
the standpoint of paleoecology, the region 
allows study of molluscan habitats repres
ented in lacustrine deposits on the Cana
dian Shield and comparison of these with 
Pleistocene lake deposits elsewhere in 
east~rn North America . 

The purpose of this · investig.ation is to 
give a systematic andquantitative ac count 
of non '- marine mollusk assemblages in seven 
Late Wisconsin deposits in tae Ga tine au 
Vall·ey and nearby Ottawa area, and to in
terpret changes in the mollusk assemblage 
and . en~ironment at each locality. Previ
ous workers have examined . the Pleistocene 
non-marine Mollusca frpm several sites 
west and south of the presen.t study, and 
their results are important contributions 
to conclusions reached in this report . 
Correlations can be made between the lake 
basins and major geologic events in the 
region . that have been dated by radiocar
bon methods . From such data, a IJeneral
ized description of molluscan habitats 
will be developed, and a pa.tte rn of 11101-

luscan repopulation in the area will be 
inferred. 

Location of deposits 

· Three of the marl deposits sampled dur
ing this investigation are from shorelines 

of fairly large, named lakes in the Gati
neau Valley . (See Fig . 1). Manitou Lake 
is located 3 . 2 miles east of Venosta and 
4.8 miles north of Low in Low Township , 
Gatineau C~unty , Quebec (45° 52' 50" N. 
Lat . , 75o 53 ' 30' ' W. Long . )-:· ' The shore
line is owned by several individuals . A 
road that leads to the town of Low passes 
east of the lake , and the north and south 
shores can be reached on farm roads. Lac 
Laflamme is 2 miles east of Brennan Hills 
in Low Township, Gatineau County, Quebec 
(450 46' 54" N. La .t, 750 59' 3Z' W. l,.ong . ) . 
The property is owned by Mr . A. M. Jotoff 
of Ottawa . A gravel road running west 
from Brennan Hills passes along the north 
sh;re of the lake. Nesbitt Lake is situ
ated 2 . 8 miles west of Alcove and 0 . 5 mile 
south of Rupert in Masham Township, Gati 
neau County , Quebec (45° 40 ' 58" N. Lat ., 
75° 59' 16" W. Long.) . Mr . Keith Nesbitt , 
who owns and farms the property, operate s 
a camping ground on the south shore of the 
lake . · 

Two of the sampled deposits are on small , 
unnamed lakes . The Southwest Venosta de
posit is a bed of marl on the most north
ern of two small lakes in the southwest 
portion · of the Venosta Creek drainage . 
The marl lake isO. 7 mile west of Carson 
Lake and 2 . 8 miles southwest of the town 
of Venosta, Low Township, Gatineau County, 
Quebec (45° 50' 2.f· N. Lat ., 76° 03' 45 " 
W. Long.) . The lake is near the property 
line between two uninhabited farms and 
ownership was not determined . The Wilsons 
Corners deposit occurs between two small , 
connected lakes abo'ut 1.3 miles northwest 
of Wilsons Corners and 5 . 1 miles. east of 
Wakefield in Wakefield Township, Gatineau 
County, Qu~bec (45° 37' SS' N. Lat . , 75° 
45 ' 3~' W. Long . ) . 

Samples from two marl t>eds in the Ottawa 
area were examined . McKay Lake, with its 
extensive marl deposit , is located 1. 4 
mil .es ~ortheast of the mouth of the Rideau 
River in Rockcliffe, a suburb of Ottawa, 
Carl~ton County, Ontario (45° 27' 42'' N. 
Lat. , 75° 45' 39" W. Long . ) . A well es
ta~lished residential area surrounds the 
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lake and sampling of the marl is usually 
limited to excavations for housing con
struction or utilities maintenance . Sam
ples from the Rochester Street deposit 
were taken from an excavation for the High 
School of Commerce 8Qilding on Rochester 
Street in the city of Ottawa, Carleton 
County , Ontario (45° 24' 12 ' N. Lat ., 75° 
42' 37 ' W. Long . ). The material was col
lected for the Geological Survey of Canada 
in 1966 by R. L . Olristie (Moot and Calli
field, 1969, p .. 5) and this part of the 
section isno longer accessi»le for study . 

Methods of investigation 

Lakes and depressions that seemed t.o Da 
likely sites for fossiliferous deposita 
were located initially on topo!Jraphic maps 
at a scale of 1:50,000 distributed by tlu 
Department of Energy, Mines, aad Resou11c~a 
of Canada . These localities qd otkera 
were then examined during the !IU-er of 
1968 . Waddington (1950, Ill) lists four 
marl deposits in the Gatineau '¥all., area. 
Of these .1ocalities, only t~e ~eds at Lac 
Laflamme and Wilsons Corne ra were altove 
water and accessible for sa•P'll•~t · 11u 
other localities sampled in t~i a study 
were found through field reeon11ai saance . 
Some likely si tea in wooded area a far fro11 
roads were not investigated IMcause avail
able time and the need to tra11aport lar~te 

samples made exa11ination of nell areas ill
practical. Favorable locations were prolled 
with a soil surer and the aeclilletlt type 
and general stratigraphy were aoted. Whea 
a marl bed was found, the preaeace ef fos
sil mollusks, approximate dep•h ., · and Pft• 
eral characteristics of the 4lepoait. were 
determined . 

Detailed study of individual deposita 
began with plotting the boundary of ••rl 
beds on sketch •epa at scales of one inch 
to 100 or 200 feet. The poaitioa of au1er 
holes and other features was deter~~iaed 

by means of compass beariawa a11cl paeed 
distances. The section oba ... •eli ia eaeh 
auger hole was described and a ••1'1 •-p·l• 
was collected fr011 moat holes. 'Ole aketeh 
maps accompanying this repo•t .wecJie traeed 

from aerial photographs and data from the 
field maps were transferred to these fig
ures. 

After mapping was completed, a repres
entative site was chosen for quantitative 
sampling and a 4 foot by 6 foot pit was 
excavated to facilitate description and 
vertical sampling of the section . A col
umn of sediment was removed from one wall 
of the excavation in 2-inch vertical units 
that measured 12 X 12 X 2 inches . A sheet
metal pan with the above dimensions and 
one open side was used to cut individual 
samples from the wall . Samples were la
beled and stored in plastic bags . 

In the laboratory, 2000 cubic centimeters 
pf each sample were soaked in water for a
bout 24 hours and washed through a aeries 
of U. S. Standard soil sieves . Sieves of 
10, 20, 30, and 60 mesh sir.es were used. 
Sieve contents, consisting primarily of 
plant material, mollusk shells, and rock 
fragments were dried and stored in labeled 
cardboard cartons . Most samples contained 
far m·ore shells than were needed to con
stitute an adequate sample. These samples 
were thoroughly mixed and repeatedly div
ided with a sample splitter into quantities 
that would yield about 1000 mollusks. In 
most cases , the shells were separated from 
only 1/ 16 or 1/32 of the original square
foot sample . Specimens were picked from 
samples with a moist brush and stored in 
labeled cardboard cigarette bo~ea . The 
shells were later sorte!i to species, count
ed , and stored with labels in gelatin cap
sules. The abundance of species in indi
vidual samples is presented in table form . 
Vertical changes in the relative abundance 
of most species arealso shown graphical
ly . 

The Rochester Street section was collec
ted as a continuous vertical column from 
a building excavation site in the city of 
Ottawa . The sample was intended for pol
len analysis and after small portions were 
removed for this purpose the rest of the 
material was stored in 4 to 7 inch seg
ments. The individual aepen~s dried and 
shrank during storage. The position of the 
sepents in an accurately aeasured section 
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was known , so they were. subdivided in to 2 
inch units and refer red to th e appropri 
ate depth intervals . The re s ult i ng sam
ples which averaged about 50 cubic c enti
meters, were sieded and sorted in the man 
ner outlined above. Decomposed peat from 
the top unit in the section had completely 
hardened , and could not be broken down by 
either water or oJ;ganic solvents. The to
tal number of mollusks recovered from in
dividual samples ranged from 39 to 1043 . 
The data, although not strictly comparable, 
are presented in the same manner as those 
from the other deposits. 

Grab samples from the Southwest Venosta, 
Wilsons; Corners, and McKay Lake deposits 
were treated -in a similar manner . Sieve 
residues from 2000 cubic centimeters of 
sediment were dried and divided into quan
tities that yielded about 1000 specimens. 
In addition, all the washed material was 
examined for species that may not have ap
peared in the picked portion . 

Illustrations of spe .cimens were traced 
from photographs mounted on a light table . 
Specimens are stored in the collection of 
Pleistocene Mollusca in the Depar t ment of 
Geology, The Ohio State University . 
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GEOLOGY OF THE GATINEAU VALLEY AND OTTAWA LOWLAND 

Ge·neral Statement 

The. rocks of the Gatineau Valley and Ot
tawa. Lowland include Precambrian i !Jleous 
and metamorphic bodies, lower Paleozoic 
sediments, and late Pleistocene deposits . 
Most of the Precambrian rock is exposed 
nor.th of the Ot.tawa River, whereas Paleo
zoic sediments are largely confined to a 
reas south of the river . The older mate
rials are discontinuously overlain by gla
cial drif~ late-glacial marine clasti c s 
and freshw.ater lacustrine and fluvial 
sediments . 

Geographic setting 

The Grenville and St . Lawrence provin ces 
and their respective physiosraphic sub-

divisions, the Laurentian Highlands and 
East St . Lawrence Lowlands , are represent 
ed in the Ga tineau Valley and Ottawa areas 
(Bostock , 1964 , map) . TheLaurentian High
lands are a broad plate11u of Precambrian 
shield rock that rises more or less abrupt 
ly above the lowlands to a maximum eleva 
tion of about 1300 feet above sea level 
in the Ottawa district . Rivers , su ch as 
the Gatineau , gather volume on the hum
mocky interior and drop rapidly in wide , 
dissected valleys on the margin . Deep 
dissection has formed rugged topography 
along this margin of the Canadian Shield, 
with elevation ranges of over 1000 feet . 
The East St. Lawrence Lowland, more suit
ably termed the Ottawa- St. Lawrence Low-

. land (Wilson, 1946 , p . 1) rises gently in 
a series of low steps from 70 feet above 
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sea level near the mouth of the Ottawa 
River to 500 feet at its westem extreme . 
about 20 miles west of Ottawa. 

Dresser and Denis (1944, p. 166 sub
divide topography on the Laurentian Hip
lands north of Ottawa in to rocky uplands 
and lowland flats and terraces. &ssed 
uplands and isolated knobs of Precambrian 
rock lie generally above 600 feet. These 
areas are covered by a very thin, discon
tinuous veneer of soil formed on slacial 
drift. Unconsolidated material has accu
mulated toproduce small flatlands in !ted
rock depressions and along major stream 
drainages. 

The lower Gatineau River begins at an 
impoundment, Baskatong Reservoir, about 
100 miles north of Ottawa. Its drainage 
basin is bordered on the west by the Cou
lon ge River basin and on the eas II by the 
Li~vre River drainage . Several small 
streams empty directly into tile Ottawa 
River between these drainasoes. Larger 
tributaries of the Gatineau are th.e La ~
che, Kazabazua, Picanoc, and Easle Rivers, 
all of which enter from the westem part 
of the b.asin. The area drained east of 
the river is smaller, 5 to 15 miles wide, 
compared with the west side of the drain
age basin, which is 20 to 30 miles wide . 

The Ottawa- St. Lawrence LowlaRd around 
the city of Ottawa is flat and poorly 
drained. The Rideau and Nation Rivers 
drain most of this area. The Rideau be
gins at a series of lakes on tile eastern 
edge of the Frontenac Axis and flows north, 
east to Ottawa. Abandoned channels of the 
Ottawa and Rideau Rivera have left wide, 
shallow depressio.ns in the vi eini ty of 
Ottawa, and marshes now occupy many of 
these channel cuts. The Ottawa River flows 
on irregular bedrock topography at tile 
faulted northern margin of the lo~land . 

Its channel follows f au 1 t lines, or f.lows 
on or around displaced blocks in a series 
of lake-like pools that arejoined hy nar
row reaches of fast water and rapids. 

Most inhabi tanta of the Gatineau Valley 
are descendants of settlers froa the Brit
ish Isles and France. A,ricultu .re is 
mainly limited to dairy and cattle fana
ing, although field crops are raiSed 'in 
the southern third of the valley . Farms 

generally operate at a subsistence level 
and farm income ia commonly supplemented 
by cutting poplar and spruce lumber. Logs 
are floated down the river or trucked to 
paper mills at the mo1.1th of the Gatineau. 
Several small saw-mills are located in the 
area . Many residents operate small busi
nesses that cater to. thriving recreation 
and tourist trade, since paved roads have 
made the area easily accessible to vaca
tioners and sportsmen from Ottawa and Mont· 
real . 

Precambrian Geology 

Highly deformed and intruded metasedi
ments of the Grenville Series constitute 
bedrock over most of the resion north of 
the Ottawa River. Typically, these are 
alternating layers of marble, sillimanite
garnet gneiss, and quartzite that strike 
rough 1 y pa ralle 1 to the north -no rthwea t 
regional structural trend. Sillimanite
garnet gneiss is the most common rock and 
i n many places is interbedded with masai ve 
quartzite (Dresser and Denis, 1944, p. 
169) . 

Masses composed mainly of marble occur 
as elongate exposures that parallel the 
regional trend . This facies is more com
mon in the Gatineau Valley than in adjacent 
areas. Dresser and Denis (1944, p. 170) 
summarize chemical analyses of Grenville 
limestone from six localities along the 
length of the Gatineau Valley. The sam
ples were relatively pure calcium carbon· 
ate (83- 86 percent); magnesium carbonate 
and silica were the moat abundant minor 
constituents (each about 2 percen.t) . In 
samples fromLow and aouthofBrennan Hilla 
magnesium c;arbonate content rose. to 12.24 
and 6 . 56 percent respectively. 

Syenite, diorite, gabbro, and an·ortho
site intrusives are closely associated 
with the Grenville Series. These occur 
in the Grenville rocks aa dikes, ailla, 
stocks, or larger plutons and are termed 
the Buckingham Series. Ase relationahips 
between the different bodies are · uncer
tain. 

Larger plutons, stocka, and dikes of 
porphyritic syenite, granite, aplite-gran-
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i te, or granite gneiss in t.rude rocks of 
the Grenville and &ckingham Series . Or
thoclase, microcline, or quartz pei!IJiatite 
also occur as large masses and dikes in 
Grenville and Buckingham rocks . Theae are 
appa ren tl y associ a ted with the larger gra
nite plutons, but all pegmatitea in the 
region are not ·of ' the same age . Fluid 
emanations, presumably from these later 
intrusions, altered surrounding carbonates 
to form pyroxenite. The only Precambrian 
rocks in the area that have not been meta
morphos~d are east-west trending diabase 
dikes that cross the Gatineau Valley re
gion . (Dresser and Denis , 1944, p . 180) . 

Isolated exposures of Precambrian rocks 
occur in several places along the eastern 
edge of the Frontenac Axis. Large inliers 
are also exposed on the eastern part of 

· the Ottawa Lowland near the confluence of 
the Ottawa and St. Lawrence Rivera (Fig . 
2) . 

Paleozoic Geology 

The northern partof the Paleozoic basin , 
along the Ottawa River , is rather heavily 
faulted , whereas to the south it is un
disturbed . The faults mark the horder be
tween the Ottawa-St . Lawrence Lowland aftd 
the. Canadian Shield . Faults trend north
west and occur within the Paleozoic rocks 
east of Ottawa . Northwest of the city, 
the Paleozoic basin ends abruptly at the 
Eardley fault scarp , where Preca•briaft 
rocks rise several hundred feet above the 
lowhnd (Wi laon, 1946, p. 5) . 

The western half of the Ottawa-Hull area 
is underlain by Ordovician (O.amplaiftiaft) 
carbonates and shales, the Ottawa, St . 
Martin, and Rock eli ffe Forma tiona . The 
Ottawa Fol'llation ia composed chiefly of 
limestone and dolomite but lower units con
tain shale and sandstone . 'Dta Rockcli ffe 
Fon~ation ia shale with sandstone leftaaa. 
It underlies the Ottawa Formation but the 
two are separated by a thin aequeftce of 
elastica and impure carbona•••· U.e St. 
Martin Fon~ation, Lower Ordovi-eiaa (Can
adian) limestone and dolomite, th~ Oxford 
Formation, covers much of the St . Lawrence 
Lowland south of Ottawa. A dowafaulted 

block extends from the east half of Ottawa 
to some 20 111ilea southeast of the city . 
The wedge-shaped structure is bounded on 
the southwest by the Gloucester Fault a¥'d 
just east of Ottawa by two west-northwest 
trending faults (Fig. 2). A thick sequence 
of Ordovician sediments is preserved in 
the trough, and Upper Ordovician shales 
(Billings and Carlsbad Formations) con
stitute bedrock in this area . Along the 
north shore of the Ottawa River and east 
of Ottawa, theOxford, Rockcliffe,. and Ot
tawa For~~~ations are at the surface (Wil
son, 1946 , map 852A) . 

Pleistocene Geology 

Gadd (1962, p. l) found evidence of only 
one glaciation in the vicinity of Ottawa . 
The reau 1 tin g ti 11 re fleets bedrock com 
poai tion in the area. Ti 11 toward the 
north ia made up largely of siliceous , 
granitic ~ateriala, but near local bodie s 
of crystalline limeatone in the Precambrian 
rocks it is calcareous . South of Ottawa, 
till ia highly calcareous because of ex
tenai ve limestone exposures . 

The ice lobe that occupied the Ottawa 
and Gatineau Valleys built two northeast 
trending 11oraines south of Ottawa during 
its northward retreat. These are located 
at Stittaville, about 12 miles southwest 
of the city, ~md atBella Corners and South 
Gloucester, just south of Ottawa . Still 
closer to Ottawa, a short sei!IJient of a 
third moraine trends eaat-west at Glouces
ter . Gravels and sands deposited by melt
water are interbedded with the ti 11. Su
perpontlon of till and sorted material 
probably resulted from slu111ping and flow
age of ae11i- fluid till and 111inor readvan
cea over outwash material (Gadd, 1962, p . 
1) . 

After ice retreat and before the lowlands 
were invaded by the O.amplain Sea, glacial 
lakes occupied the St. Lawrence Lowland 
west of Quebec City. Lacustrine deposita 
are exposed at va rioua localities in the 
Ottawa Lowland (Antevs, 1925, p. 64; Gadd , 
1962, p . 2). Lake sediments were deposited 
on tbe lowland just before marine water s 
inundated the Ottawa area (Gadd, 1962 , p . 
2). 
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The continental ice sheet depressed the 
crust of the earth under its wei.ght. As 
ice retreated, the crust rebounded slowly 
as compared with the rate of deglaciation, 
and low areas remained depressed below 
se·a level for several thousand years after 
they were free of ice. Unlike the eastern 
part of the St . Lawrence Valley and low 
areas along the Atlantic Coast, the St. 
Lawrence Valley west of Quebec City was 
protected from 1nrine inundation by ice 
remaining in the valley near that city . 

Mott (1968, p . 322) reviews C- 14 dates 
from theUpper St . Lawrence andOttawa Val
leys that indicate an age of 11,800 to 
10,200 years BP . for the Champlain Sea . 
The Champlain Sea interval began when ice 
retreated froe the Appalachian Hi81alaad 
near Quebec City. Sea water thea inter
mixed with freah water that at.ood west of 
the ice block. Gadd (1967, p. 161) sug
gests that thia glacial lake reaehed to 
the present elevation of 600 feet , wit.h 
no significant change in water level oc
curring at the onset of marine conditions . 
The high-water phase, when sea level atood 
above 500 feet in the Ottawa Valley, ap
parently began about 11, BOO years 8P . and 
lasted until 10,800 years 8P . (Elson, 
1969, p . 367) . Radiocarbon dates from 
shallow-water marine mollusks collected 
above about 350 feet fall within tbis range, 
with the oldeat datea occurring .at higher 
elevations. Elaon (1969, p. 371) aotea 
that relative aea level dropped to a low 
level about 10,800 yeara ago (Valders time) 
but may have riaen slightly itefore the ead 
of marine condi tiona . Below 350 feet some 
younger datea occur at elevatiolls above 
older dates; however, the evidence for a 
resurgence during the low-water phase ia 
not concluai ve. Abo.u t 10, 200 yea ra IF . 
salinity decreaaed in what water remained 
in the embayaent and marine eoaditioaa 
ended . Elaon (1969, p . 368) fe~u·ftd tlut the 
hi!h-water phaae waa a subarctic boct, char
acterir.ed by abundant specimens e~f \he lti
valve, Hi4ttll4 . The low-wa\er le•el was 
a wan.er, boreal atage with a ae~lluacaft 

fauna eha rae te ri r.ed by llyt~ tJre~tllr-i 11 . 

The fi rat phaae of the mariae iavasioa 
reached preaent elevation• of alleut 675 

feet near Ottawa . The sea deposited fos
siliferous beach sediments between 325 and 
675 feet and fossiliferous marine clay at 
lower elevations (Gadd, 1962, p . 3) . The 
Champlain Sea extended at least 60 miles 
west of Ottawa beyond Fort Coulonge and 
up the Gatineau Valley at least to Venosta . 

In theOttawa area , the gray marine clay 
is commonly overlain byoxidi:r.ed, non-cal
careous clay . The oxidi:r.ed unit waa ap
parently deposited when the water level 
dropped in response to regional uplift 
(Gadd, 1962 , p . 3). Gadd (1962, p. 3) in
terprets the lower claoy as· Champlain Sea 
sediment and the upper clay as material 
laid down in a broad, sluggish, freshwater 
drainageway that was to become the Ottawa 
River as uplift progressed . Antevs (1939, 
p . 174) interprets the upper clay as sed
iment from a second marine invasion . The 
upper clay is seemingly unfossiliferous 
except for reworked specimens and there ia 
no evidence of two transgressions else
where in the St . Lawrence Valley . The 
section at Brennan Hills given by Antevs 
(1939, p . 714) shows two clays separated 
by a gravel unit and erosional break . An
tevs assigns the clays to separate inva
s~ons . but it seems that this section 
could have been produced by minor fluctu
ations within the same water body. La 
Salle (1966, p . 102) and Elson (1969, p . 
370) have cited fossi 1 evidence and radio
metric dates that suggest a drop in sea 
level followed by a ali'ght rise about 
11,800 to 10,200 years BP. 

Detai la of Pleistocene events on the 
Laurentian Highlands north of Ottawa are 
largely unknown . Various workers have 
considered the · area in reference to par
ti cu la r problema au ch a a varve chronology , 
palynological studies, and the Champlain 
Sea , but always in general .terms·. Mapping 
programa under auspices of the Quebec De
partment of Natural Resources have been 
concerned with bedrock geology, and moat 
reports overlook Pleistocene geology Ol' 

include s few para graph a about Quaternary 
depoai ts. 

In the Gatineau Valley, coarse - textured 
till occurs at the surface aa a thin ven
eer over parts of the ·upland above about 
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600 feet. Steep slopes are usually blank
eted with material that has been reworked 
by erosion, and gentle slopes are commonly 
surfaced with boulder, cobble , or coarse 
sand concentrates where erosion has re
moved finer particles . Eskers and a lat
eral moraine are reported from the Mani
waki area, over 60 miles to the north of 
Ottawa (de laRue , 1953 , p . 24) . Glacio
fluvial sandandgravel occur with till on 
the uplands, but these deposits are thicker 
and more extensive in low areas . 

Bedded sand and gravel deposited by the 
Champlain Sea occur in the southern part 
of the valley and are difficult to dis
tinguish from glaciofluvial materi-al. An
tevs (1939, p . 715) reports marine shells 
at an elevation of 570 feet near Venosta 
and glaciofluvial deltas at 600 feet at 
Kazabazua, 8 miles farther north . Marine 
clay is common in low areas of the Gatineau 
Valley . The clay facies reaches higher 
elevations here than on the Ottawa Low
land . Antevs (1939, p . 714) mentions fos 
siliferous clay at 380 .feet near Brennan 
Hills . The writer founc;i calcareous blu
ish-gray clay with tests of Foraminifera 
(Elphidiu• subarctatu111 andMiliolidae) be
tween 500 and 525 feet at Manitou Lake, 
Lac Laflamme, and Nesbitt Lake . Clay is 
exposed in stream and road cuts and on 
slopes where overlying material has been 
eroded away . The deposits .in most places 
are overlain by marine sand and gravel u
nits of varying thickness or by lacustrine 
and fluvial sediment . A sand deposit that 
is thick and extensive enoush to sustain 
a large quarry operation overlies the 
clay at Wi !sons Corners, Quebec . 

Marl deposits 

General Stateaent 

Bedrock depressions on the Laurentian 
Highlands are generally elongate and trend 
roughly in a north-south direction . Ori
entation of the basins is probably due ~o 

a combination of less resistant rock ex
poilU res fo 11 owing the north- south resi on a 1 
trend and abrasion by ice moving southward . 

Most of the lakes in low areas of the 
Gatineau Valley to about 40 miles north of 
Ottawa rest on Champlain Sea day and sand . 
Lakes above the elevation of marine sedi
men,ts . and in the northern part of the 
valley rest on glaciofluvial clastics and 
till. In general, rock basins control the 
shape and orientation of lakes . In a few 
localities, thick sand and gravel deposits 
have coverec;i the bedrock terrain , andother 
features such as kettle holes , old stream 
channels , and surface irregularities de
termine the form of small lake basins . Of 
the 88 lakes examined during this study , 
about three-fourths were filling with sand 
and mud. Twelve of the basin's are filling 
mostlywithorganic material andonly eight 
of the lakes are accumulating marl in var
ying degrees of thickness and purity . 

In the Gatineau Valley , marl generally 
occurs as shore! ine deposits in 1 akes of 
medium size . Small shallow depressions 
like those that accumulate marl deposits 
in regionsofcalcareous till in the east
ern United States are generally filled 
with sand and organic materia 1 . It is 
likely that early in the post- glacial his 
tory of the valley, marine and continental 
erosion rapidly transported great quanti 
ties of sand into low depressions from the 
blanket of glacial drift on surrounding 
slopes . 

Marl formation on this part of the Can
adian Shield seems to require 1) a basin 
large and deep enough to have survived 
filling . by glacial, marine, and initial 
freshwater deposition , 2) local exposures 
of carbonate metasediments fromwhich gla
cial abrasion has produced unconsolidated 
calcareous material and 3) moderately 
sloping terrain near the water body to 
hold sediments in position for efficient 
leaching and transport of carbonates by 
circulating groundwater. Stauffer and 
Thiel (1933, p . lOll recognized a possible 
relationship between increased hydrostatic 
head on slopes and the transport of dis
solved carbonates to lake basins . 

Unlike thenumerous marl deposits on the 
Gaspl Peninsula, freshwater carbonate de
posits in the Gatineau Valley region have 
been almost unused econom·ically . Farmland 
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near these deposits seldom needs lime 
treatment and commercially produced lime 
from a plant near Hull is a more conveni
ent and economical source of lime ferti
lizer than marl . Of the many Gatineau 
Valley residents questioned, only one was 
familiar with the practice of using marl 
as a source of lime . Another landowner 
i n the Venosta area recalled that marl from 
the Southwest Venosta deposit was used 
many years ago for the manufacture of plas
ter . Whittaker (1918, p . 14) notes that 
marl from McKay Lake was formerly used for 
making brick and cement . 

Manitou Lake deposit 

Manitou Lake (Fig . 3) is situated less 
than one mile from the west shore of the 
Gatineau River (Fig . 1) and has a present 
lake level of about 520 feet above sea 
1 eve 1 . The 1 ak e receives discharge from 
four very small ponds to the south and its 
outlet stream empties into . the Gatineau . 
Steep slopes border the west shoreline and 
an isolated knob of bedrock is present on 
the northeast shore . Marble is abundant 
in the surrounding bedrock and exposures 
are common on the west shore . Coarse car
bonate rhombs are a major constituent of 
a sandy beach that extends along the south 
shore . Marine clay is exposed at the sur
face along the east and north shores . 

Four separate marl beds occur tn the 
VJ c1ni ty . Two shoreline deposits, 1~ and 
56 inches thick, are located on the south 
shore, and calcareous mud is still accu
mulating offshore from the sandy beach. 
A small water-saturated marl deposit more 
than 15 feet thick is located on the. south
east shore. This bed extends about 50 feet 
inland ' and over 100 feet into the lake as 
a. narrow. shelf, with a maximum. thicknes!l 
o f abo u t 5 i e e t. 
·, The . s11bmerged portion of this northern 
deposi .t ·is washed by , gentle wav,e. action 
and is uncove.r·ed except {or sparse . aquatic 
vegetation , I~s surface is made up mai"ly 
of coarse · shell · fragments and ia firm 
enough to be walked on to , about 70 feet 
fr.om shore . The ' quantityoffine particle!! 
gradually inc,reases away from shore and in 

3 feet of water the bottom is loose cal
careous mud .. At its edge, the carbonate 
shelf breaks into a steeper slope . On 
shore the marl is overlain by 10-12 inches 
of black humic soil. The west end of the 
deposit grades abruptly in to a bed of peat 
and gyttja . The other beds are also over
lain by thin peat and grade into organic 
accumulations shoreward . All of the fresh
we te r sediments observed at Manitou Lake 
rest directly on bedrock or fossiliferous 
marine clay. An excavation for detailed 
study was made on the north shore near the 
center of the marl bed . 

Stratigraphic section 

Unit 

1 

2 

3 

4 

5 

Description Thickness 
(inches) 

Black, humic soil; fine, gran-
ular texture; living roots ab
undant . Samples 1 - 3 and half 
of 4 . 7 

White and gray marl ; distinctly 
banded, gray bands with higher 
clay and organic content . Sam-
ples 4 (part) and 5-7 . 7 

Black gyttja ; contacts sharp , 
smooth . Sample 8 (part) 1 

White and gray m~trl; indistinctly 
banded ; fossil plant stems, more 
or less intact, oriented verti
cally through the unit . Samples 
8 (part) and 9-20 (part) 25 

Brownish-gray marl; plant fibers 
and vertical stems a bun dan t; 
highly fossiliferous . Samples 
20 (part), 21 , 22, and 23 (part) . 5 

6 Grayish-brown, impure marl, plant 
fibers and. vertical plantstems 
a.bundant.; clay .content increases 
near base; lower contact grada
tional. Sa111ples 23 (part) and 
24-27 (part) . 8 

Base Blui.sh-gray marin.e clay; plastic; 
for,aminiferal tests COJ!Imon ; fresh-
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watermolluskshells , plantroot s , 
and organic material in upper ft"w 
in ches, pure below conta c t . Sam 
ple induded 27 (part ) . 

Tot a 1 

La ~ Laf 1 amMe dep os tt 

5 3 

Lac Laflamme (Figs . l , 4 ) isone pf sev
eral closely connected lakes . La c Bernard 
being the large .~t . that drain north by 
Blackwater Creek and then Pa s t t& the Ga 
tineau ·River . Present lake level s tands 
about 511 feet above sea le vel . Steep 
slopes with shallow or exposed Precambrian 
bedrock form the ea s t and south 8hore
lines . The north shore 1 s moderately 
sloping but becomes s teeper a short dis 
tance north of the water . A low , ·fl .it a
rea extends west from the lake . Marin -e 
clay blankets the lower slope on the north 
shore to 13 . 5 feet above present lak e l ev 
el and the low area on the wes t s hore . 
About 300 feet north of the lak e , coarsely 
bedded sand and gravel over s tony till 
were exposed in fresh excavation s adjacent 
to the farm buildings . Soil a1q~er probes 
taken through the clay near its margin 
showed th~t the clay was depo s i t ed on t op 
of similar material. 

Two features i~terpreted as former shore 
lines extend along the north shore . The 
first is a ridge standing 14 feet above 
present water l~vel and visible as a fa i r
ly distinct break in slope along the north 
shore . It is composed mostly of fine - to 
medium-sized sand with s ome larger par 
ticles, and its outer margin rests on and 
grades into clay . A small break in the 
clay covered slope o c curs at 5 feet above 
present lake level. This feature i s not 
different in composition from the rest of 
the slope and appears to be a low bench 
cut into the clay during a period of higher 
lake leveL 

The occurrenceofthick marl beds on the 
north and west shores of Lac Laflamme wa .s 
first noted by Waddington (1950 , p. 32). 
The maximum thickness of "both deposits is 
greater than 15 feet and Wadd i n8ton (1950 , 
p . 32) reports a maximum thickness of 20 

feet for the north bed . The west bed pin
ches out in peat on its southwest margin ~ 

The northern deposit grades into marly 
gyttja along its eastern edge , which in 
turn grades into fine peat landward . The 
marl i s covel'f~d with thin clsy - rich soi 1 
or peat . All of the deposits are under
lain by Chsmplain Sea clay . A site on the 
north marl bed 13 feet wbove present lake 
le vel wa s cho s en for excavation and de
tailed s tudy. 

S trat i gr aph i c Sect i on 

Unit Description Thickness 
(inches) 

Gray clay loam soil calcar
eous . fine granular struc
ture : grading into calcare
ous cl\iY. sub-angular . b)ocky 
s t ru c. t u re . Sam p 1 e s 1- 7 . . I 4 

2 White and grayish white marl; 
banded · gyttJa layers at 31 
and 34 inches · fossil plant . 
stems oriented vertically 

~~~~~~~,·~t : _ sam~l~s . 8 ~ ~1 27 
3 Brownish - gray impure msrl : 

me di um to fine plant material 
abundant · coarse clay blocks 
and s and abundant . Samples 
21 (part) 22 , and 23 (part) . 4 

4 Brownish - gray marl , clay, and 
wood · I arge to medium sized 
wood f ragmen ts and beaver 
cuttin~s abundant (diameter 
1) to 2t2 inches , length over 
1 foot) : charred wood frag
ments common . Samples 23 
(part 1 - 31. . . . . . . . . 17 

5 &ff marl occasional , clay 
blo cks · isolated clay £rag
men ts increase toward base ; 
lower contact transi tiona!. 
Samples 32 - 37 . 14 

Ba s e - Bluish-gray clay foraminiferal 
tests abundant ; no freshw•ter 
shells : fine plant fibers in 
upper few inches . 

Total 

Nesb t tt Lake depostt 

. 76 

Nesbitt Lake (Fig. 5) is situated about 
3 miles west of the G~tineau River (Fig . 
1) . It i s fairly isolated since no tribu
tarie s enter the lake from ether basins 
and the outlet stream flows directly into 
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a tributary of the Gatineau . Pre~ent lake 
level stands about 520 feet above sea lev 
el. A ridge of bedrock extends along the 
east. shore but the rest of the lake is 
surrounded by low , gently sloping flats . 
These low areas are blanketed with marine 
clay. 

The freshwater sediments overlie Cham
plain Sea clay, except for a small seg 
ment of the east shoreline where marl rests 
directly on bedrock. Marl is continuous 
along much of the shoreline, but a steep 
slope that intersects the east shore and 
an elevated clay bank on the southwe s t 
shore are free of marl. Clay exposed a
long the southwest shore is highly !:alca 
reous and in places freshwater mollusk 
sh e lls and bits of marl can be found at 
the surface. Apparently a thin accumula -
tion of marl covered this area but was 
stripped off by erosion wiH,n lake level 
dro pped below the ;lay shelf . Maximum 
thi ckness of the marl exc eeds 15 feet a
long most of the shoreline . On the west 
and south shores, marl gradt's into thick 
accumulations of gyttja and peat . Two 
thi ck organic depc.sit.s were found landward 
of marl on the north shore . The marl is 
covered by 3 to 12 inches of impure, weath 
e red marl or humi~ material . A pit was 
ex ~ avated on th·e east shore for samplin~ 
and description of the section 

Stratigraphic Se:tion 

Unit Description Thickness 
(inches) 

Brown mixture of fine organic 
material and marl; granular 

2 

texture; small tomedium-sized 
roots abundant. Samples 1-3 
Buff marl; mottled around 
living roots; fossil plant 
parts vertically oriented near 
base . Samples 4-8 (part) . . 

6 

9 
3 Light brown marl; banded with 

brownish-black gyttja layers. 
Samples 8 (part) - 13 (part/ 10 

4 Brownish - gray marl; very · 
lightly banded;verti:al plant 
parts abundant . Samples 13 
t p a r t ) to 19 ( p !l r t) . . . . 12 

5 Yellowish-buff marl; coarse gra
nular texture; calcareous casts 
of charophyte parts are the ma
jor constituent; stem and elon -

gate leaf fra@ments from aquatic 
plants abundant in lowest 6 in
ches ; lower contact smooth , dis 
tinct, sloping westward . Samples 
19 (part) - 27 . 17 

Ba se I:Huish - gray clay ; massive ; plant 
roots penetrating upper 6 in
ches ; Foraminifera abundant; oc
casional boulders or cobbles of 
crystalline rock . 

Total 54 

Southwest Venr.;ta deposit 

This deposit (fig . 1) is located on the 
north shore of a small lake that connects 
with four other lakes that drain eastward 
to theGatineau . It and another small lake 
occur at about 560 feet in a low marshy 
basin that is enclosed on three sides by 
steep bedrock slopes (Fig . 8) . TI1e north
ern lake drains northeast through an out
let stream that crosses a low divide and 
empties into a series of intermittent 
drainageways . These run into nearby lakes, 
the largest of which isVenosta Lake . Marl 
with a maximum thickness of less than 2 
feet occurs on the low, flat north shore 
and is flanked by extensive bog deposits . 
The marl and organic material rests on 
sand, whi ch covers most of the basin floor . 
The water table is near the top of, or 
covers most of, the marl. 

The high water table prevented excava
tion of a pit for sampling and d~tailed 
description of a section . A channel sam
ple was taken through the marl at its 
deepest part with a posthole spade . 

Stratigraphic section 

Unit 

1 

2 

Base 

Description 

Black peaty muck : very 
compacted ; saturated . 

Thickness 
(inches) 

loosely 

Light gray marl: fine texture ; 
relatively pure; top few in
ches slightly darkened with or 
ganic material. 

Gray sand ; siliceous; medium 
to coarse texture . 

Total 

4 

22 

26 
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Wilsons Corners deposit 

Waddington (1950, p . 56) reports the oc 
currence of marl in amarsh that joins two 
small lakes near Wilsons Corners in Wake 
field Township, Quebec . (Fig . 6). The l a kes 
are at an elevation of about 620 feet . The 
locality was visited in 1968 and found to 
be greatly altered by earth moving and 
quarry operations. The landowner had fil 
led the marsh and low shorelines on the 
north lake . The south lake and adjoining 
marsh are filling in rapidly with wa s te 
material from a sand and gravel wa s hing 
operation on the east shore . Sand and 
gravel are being removed from the shore 
line of both lakes . The thick s and body 
that covers much of the area is underlain 
by massive bluish-gray clay, and was pro
bably deposited during themarine invasion. 

Large ·quantities of marl had been bull 
dozed into the marsh, along with sand and 
clay, to form a platform several feet a 
bove lake level . Careful search and auger 
probes did not reveal any marl i n place. 
Apparently most of the deposit was incor 
porated in fill and the rest is buried un 
der fill . 

A 1 arge grab sampl!! was taken from the 
displaced marl. Waddington (1950 , p . 56) 
states that themarl was underlain by sand 
and covered by a 'bed of turf ' over much 
of its area . 

Rochester Street d~posit 

The Rochester Street deposit in the city 
of Ottawa accumulated at an elevation of 
220 feet in an abandoned channel cut by 
an earlier stage of the Ottawa or Rideau 
Rivers (Fig. 1). The deposit occupies the 
same depression as Dows Lake Bog and is 
situated about 0 . 25 mile north of Dows 
Lake (Mott and Camfield , 1969, p. 5) . A 
radiocarbon date of 8830 * 190 yrs BP: 
(GSC-546) was obtained at the base of the 
marl, but Mott and Camfield (1969 p . 12) 
note that pollen stratigraphy indicates a 
younger age, closer to 7600 yra . BP. It 
is quite possible that contamination by 
Paleozoic carbonate produced an older C- 14 
date . A sample of the silty clay was ex" 

amined and found to be void of Foramini
fera . A description of the section pre
pared by R. J. Matt is given below with 
some modification . 

Stratigraphic Section 

Unit Description Thickness 
(inches) 

1 Disturbed peat and fill. 5 
2 Well decomposed woody peat . 17 
3 Buff marl ; banded ; fossil-

iferous; some gyttja layers . 
Samples 1-13 . 31 

4 Gray silty clay, stiff . 3 

5 Coarse sand. 3 

Base Paleozoic bedrock 

Total 59 

Published records of marl at McKay Lak e 
date from 1845 (Whittaker , 1918, p. 14) , 
and the deposit was studied extensively by 
E. J . Whittaker during the first quarter 
of this century . McKay Lake (Fig. 7) emp
ties i n to the Ottawa Ri ver , which flows 
about 0 . 5 mile to the north (Fig . ll. Pre 
sent lake level is 15 feet above the river . 
Except for an outcrop of Rock eli ffe shale 
and sandstone on the west shoreline, the 
lake rests on post-Champlain Sea sands 
and clays (Gadd , 1962, map). Surrounding 
slopes, excluding the bedrock ledge, are 
gentle and in former times most of the 
shoreline was quite marshy (Whittaker , 
1918, p . 14) . Marl beds that vary in thick
ness from 3 to 5 feet occur along the east 
and south slopes, at an elevation of 
slightly leas than 175 feet, about 18 to 
20 . feet above present lake level . The 
·highly fossiliferous marl is fine textured 
and white to yellowish-white. Thin soil 
and organic material cover the deposits, 
and organic deposits occur along most of 
the present shoreline . (Whittaker, 1922 , 
p . 141) . 

McKay Lake is now surrounded by a resi
dential area , and the marl beds are covered 
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by buildings and landscared . A grab sam
ple examined in this study was collected 

for A. La Rocque from the east beds by the 
Geological Survey of Canada. 

SYSTEMATIC PALEONTOLOGY 

General Statement 

A systematic accountisgivenofthe tax 
onomy, morphology, ecology, and distribu
tion of each speci ea encountered in fos
sil collections made during this study . 
The statements are for the most part brief 
summaries of information contained in mo
nographs and reviews dealing with various 
mollusk groups . In some cases these data 
are supplemented with observations made 
during this investigation . The synonymy 
includes citations of the original descrip
tion and of a reference that gives a com
plete synonymy agreeable to the writer . 
All taxonomic or nomenclatorial changes 
are explained and supported by additional 
citations . 

Free use has been made of La Rocque's 
Pleistocene Mollusca of Ohio (1966, 1967, 
1968 , and inpress) . It served as a frame
work for this discussion. 

PHYLUM MOLLUSCA 

Class BIVALVIA 

Order TELEODESMACEA 

Family SPHAERIIDAE 

Genus Sphaeriua Scopoli, 1777 

Sphaeriua lacustre (Muller) 1774 

(Plate I, Figure 1) 

Tell ina lacustris Mllller, 1774, Verm. Terr. 
et Fluv . , p. 204. 

Sphaeriua lacustre (Muller), Herrington, 
1962, Revis. Sphaeriidae N. Amer . , p. 19. 

ECOLOGY. The species seems to prefer 
mud bottoms. S. lacustre has been col
lected from a great variety and si:r.e range 
of lacustrine and fluvial bodies, and from 
very shallow water to depths of 8 meters. 
(La Rocque, 1967, p. 295). 

DI STRI BJTION . Northwest Territories, 

Ontario, Quebec, and Nova Scotia south to 
California , Louisiana, Georgia, and Flori-

da; fromtheAtlantic to the Pacific (Her
rington, 1962, p . 20) . Sphaeriu• lacustre 
was found living at Lac Laflamme , Nesbitt 
Lake , and at Wilsons Corners in the Gati
neau Valley. Pleistocene distribution, 
this study : Lac Laflamme, Manitou Lake, 
and Nesbitt Lake deposits , Quebec. The 
species has been reported from the Rich
ardson Lake deposit, Quebec (Gibson, 1967, 
p. 6); Box Marsh deposit, Ont . (Clowers, 
1966 p . 36); and theAtkins Lake deposit, 
Ont. (Ouellet, 1968, p. 19) . 

GEOLOGIC RANGE . Early Pliocene to Re-
cent for S . lacustre form ryckholti (Her
rington, 1962 , p . 21); Pleistocene, Late 
Nebraskan to present for typical S . lacus
tre (Herrington and Taylor , 1958, p. 9) . 

Sphaeriu• rhomboideu• (Say) 1822 

Cyc las rhomboidea Say, 1822, Acad . Nat . 
Sci . Philadelphia, Jour . , v. 2 , p. 380 . 

SphaeriUIII rhomboideua (Say), Herrington, 
1962, Revis . Sphaer . N. Amer. p . 25 . 

ECOLOGY. Sphaeriu• rhoaboideu111 occurs 
in creeks, rivers, and ponds and seems to 
prefer a muddy bottom with aquatic plants 
and algae (Herrington, 1962, p . 25) . Baker 
(1928, p . 346) found it on mud in 0 . 6 tq 
2 meters of water , but also on gravel and 
coarse sand in shallow areas . 

DISTRIBJTION. James Bay and Maine south 
to Pennsylvania and Ohio , west to Montana 
and Idaho (Herrington , 1962 , p . 25). La 
Rocque (1962 , p . 28) gives records for 
Leamy's LakeinHullandMeach Lake north
west of Hull . Pleistocene distribution, 
this study: Manitou Lake, Lac Laflamme, 
and Nesbitt Lake deposits, Quebec . 

GEOLOGIC RANGE . Pleistocene, Sangamon 
to the present (La Rocque, 1967, p . 302) . 

Sphaeriu111 siaile (Say) 1816 

(Plate I, Figure 3) 
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Cyclas siai lis Say, 1816, Nicholson's En
cy cl . , v . 2, pl . 1, f1 g 9. 

Sphaeriua sulcatua (Lamarck), Herrington, 
1962, Revis. Sphaer. N. Amer ., p. 28 . 

ECOLOGY . Sphaeriua siai!e inhabits 
soft bottoms in fairly still water, along 
shores of lakes or · in eddies of creeks and 
rivera (Taylor, 1960 , p. 46) . Herrington 
(1962, p. 29) states that it is never found 
in swamps or ponds. 

DISTRIBUTION . Alberta, Saskatchewan , 
Manitoba Ontario, and Quebec south to 
Montana, Wyoming, Iowa, Illinois, Ohio, 
and Virginia . Apparently it does not oc
cur south of the glacial boundary (Her
rington , 1962, p . 29) . La Rocque (1962, 
p. 28) lists the following Gatineau Valley 
localities: Mesch Lake , Gauvreau Lake, 
McGoey's Lake near Chelsea . The writer 
found Sphaeriua siai!e living at Manitou 
Lake, Lac Laflamme, and Nesbi tt Lake. Whit
taker (1918 p. 15) reports the species 
living in McKay Lake, Ontario . Pleistocene 
distribution, this study: Manitou Lake, 
Lac Laflamme, and Nesbitt Lake depos its , 
Quebec. It has been reported asS . sul
catua from newrby fossil localities at 
Richardson Lake , Que . (Gibson, 1967, p . 
10); Box Marsh andWhite Lake, Ont. (Clow
ers , 1966, p . 37 , 55); and at Atkins Lake, 
Ont . (Ouellet, 1967 , n. p.) . 

GEOLOGIC RANGE. Pliocene?; Pleistocene , 
Nebraskan to present (La Rocque, 1967, p. 
30 3) . 

REMARKS. Herrington ( 1950, p. 117) in
terpreted Say' a use of 'breadth' to mean 
height rather than length and rejected S . 
siai le (Say) 1816 as the name for this 
species in favor of S. sulcatua (Lamarck) 
1818 . Herrington (1965 , p . 44), alter 
realizing that 'breadth' was commonly used 
by nineteenth century naturalists to de
scribe the anterior-posterior dimension 
of clam shells, returned to using the older 
name. The synonymy of these names has 
never been seriously doubted . TemplePrime 
(1865, p. 35) considered them identical, 

· but used S . sulcatua only because he as
sumed that this name had priority overS . 
siaile . Stansbery (1961, p. 11) reviews 
the terms that have been used for pelecy
pod shell dimensions. 

Genua Pisidiua C. Pfeiffer , 1821 

Pitidiua adaasi Pr·ime, 1851 

(Plate I, Figure 4) 

Pitidiua adaasi Prime, Stimpson, 1851 , 
Moll . New England, p. 16. 

Pisidiua adaasi Prime, La Rocque , 1967, 
Pleist. Moll. Ohio, pt. 2, p. 316 . 

ECOLOGY. The species prefers areas where 
muck anddecaying plant material are accu
mulating in lakes, rivers, and rarely , 
creeks (Herrington, 1962, p. 31) . 

DISTRIBUTION . New Brunswick to Sask at
chewan and the eastern United States south 
to Florida, west to Missouri and Montana 
(Herrington , 1962, p. 31). La . Rooque (1962 , 
p . 27) ci tea a record of this species in 
the Ottawa River near Ottawa . Live spe
cimens were collected at Manitou Lake and 
at the ai te of the Southwest Venosta depo 
sit in the Gatineau Valley. Pleistocene 
distribution, this study: Manitou Lake, 
Lac Laflamme, and Nesbitt Lake deposits, 
Quebec. Ouellet (1967, n . p . ) reports it 
from the marl at At;kina Lake, Ontario. 

GEOLOGIC RANGE . Pleistocene , late Wis
consin to the present (La Rocque, 1967 , 
p. 316). 

Pisidiua casertanua (Poli) 1791 
(Plate I, Figure 5) 

Cardiua casertanua Poli, 1791, Test . utr 
Sicil., p . 65, pl. 16, fig . 1. 

Pisidiua cosertanua (Poli), Herrington , 
Revis . Sphaer. N. Amer ., p . 33 . 

ECOLOGY . Pisidiua cosertonua occurs in 
a wide range of habitats from tempora ry 
pools to large lakes . It is found in si
tuations where the water is shallow enough 
to expose the animals to seasonal desic 
cation, but also at depths up to 40 meters . 
The optimum depth range is probably from 
0. 5 to 3 meters . The species is also com
mon in fluvial habitats, including streams 
with a considerable amount of current . It 
occurs on moat bottom types . (La Rocque , 
1967, p . 342-343). 'This is by far the 
most common Pi1idiua. (Herrington, 196 2, 
p . 34). 

DISTRIBUTION. All ofNorth America , pro 
bah! y IIU ch of Central and South America , 
(Herrington, 1962, p. 34). New Quebec 
recorda are Nesbitt Lake and the lake at 
Wilaona Corners. Whittaker ( 1918, p . 15) 
found the species alive in McKay Lake, On
tario. Pleistocene distribution, this 
study: present in all the deposits sampled 
in this investigation, except the Wilsons 
Corners deposit. Other Pleistocene records 
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for the area include: Richardson Lake de
posit (Gibson, 1967, p. 10) , Box Marsh 
deposit, White Lake deposit (Clowers, 1966, 
p. 38 , 55), and the deposit at Atkins Lake 
(Ouellet , 1967 , n. p. ) . 

GEOLOGIC RANGE . Middle Pliocene to Re
cent (Herrington, 1962, p . 35) . 

Pis idiua coapressua Prime, 1851 

(Plate I, Figure 6) 

Pisidiu11 coapressua Prime, 1851, Boston 
Soc . Nat . Hi at. Pro c. , v. 4, 

Pisidium coapressua Prime, Herrington, 1962, 
Revis . Sphaeriidae N. Amer ., p. 35 . 

ECOLOGY . Inhabits creeks, rivers , and 
lakes. In streams, the species prefers 
sandy bottoms and a current . In a lacus
trine habitat , the animal occurs on clay , 
sand , and mud sediment from very shallow 
water to a reported depth of 16 meters. 
It lives in permanent water bodies only 
where some current action ispresent; never 
in bodies of atsgnant water (La Rocque, 
1967, p . 331) . 

DISTRiflJTIOO . Northweat Territories 
(Great Slave Lake) eut to Prince Edward 
Island, south to California , Mexico , and 
Georgia (Herrington, 1962, p . 35) . Living 
populations occur at Lac Laflamme, Nesbitt 
Lake, and thelake at Wilsons Corners , Que
bec . Pleistocene distribution, this study : 
Manitou Lake Lac Laflamme, Nesbitt Lake, 
and Wi 1 son a Corner a deposit a, Quebec . Oth
er fossil localities in the region include: 
Richardson Lake deposit (Gibson, 1967, 
p . 11), Box Marsh deposit, White Lake de
posit (Clowers, 1966, p . 37 55) , and the 
Atkins Lake deposit (Ouellet, 1967, n . p . ). 

GEOLOGIC RANGE. Middle Pliocene to the 
present (Herrington, 1962, p . 35); very 
common in Pleistocene sediments (La Roc
que, 1967, p . 331). 

Pisidiua ferrugineua Prime, 1851 

(Plate I, Figure 7) 

Pis idiua ferrugineua Prime, 1851, Bostoq 
Soc . Nat . Hist. Proc., v . 4, p . 162 . 

Pisidiua ferrugineua Prime, Herrington, 
1962, Revis . Sphaer . N. Amer., p . 39 . 

ECOLOGY. Pisidiua ferrugineua i 's found 
in lakesofvarious sizes, creeks, and riv
ers on sand, mud, clay, and marl bottoms. 

Specimens from lakes filling with marl or 
muck tend to have smoother surfaces , great
er diameters , and less prominent beaks; 
whereas those from sand substrates have 
prominent striae and more or less tuber
cular beaks. The species seems to prefer 
cool conditions and a depth range of 1 to 
3 meters . (Herrington , 1962, p . 40; La 
Rocque 1967 , p . 340) . 

DISTRiflJTION . British Columbia and North
west Territories east to Newfoundland and 
New Brunswick, south to California , Utah, 
Illinois , Indiana , Ohio , and New York. 
Pleistocene distribution , this study : All 
the sampled localities , except the Wilsons 
Corners deposit . It has been reported 
from the following nearby Pleistocene lo
calities in Ontario: Box Marsh deposit , 
White Lake deposit (Clowers, 1966. p . 37, 
55) , and Atkins Lake deposit (Ouellet, 
1968 , p . 18) . 

GEOLOGIC RANGE . Pleistocene, Wisconsin 
to present (La Rocque , 1967, p . 340) . Pi
sidium ferrugtneum is widespread and abun
dant in late Wisconsin deposits of the 
Gatineau Valley and southern Ontario . 

Pisidium lilljeborgi Clessin, 1886 

(Plate I. Figure 8) 

Pisidiua lilljeborgi Clessin, 1886 , in 
Esmark and Hoyer , Malak. Bl'itt., n . s ., 
v . 8 p . 119 . 

Pis idium l i llj eborgi Clessin, La Rocque, 
1967 , Pleist . Moll. Ohio, pt . 2, p . 350. 

ECOLOGY. The species generally inhabits 
lakes although it occurs in streams sa 
well . It has been collected on substrates 
varying from clay to boulders, and from 
very shallow water to depths of over 17 
meters (La Rocque, 1967, p . 352) . Its op
timum habitat is probably a mud or sand 
bottom in about 0 . 5 to 3 meters of water. 

DISTIUflJTICI'L Quebec, Ontario, Saskat
chewan , Alberta , Northwest Territories to 
Great Bear Lake, and Alaska, south to Ca
lifornia , Utah Colorado, Wisconsin, In
diana, and New York . Pleistocene distri
bution, this study: Lac Laflamme (7 val
ves). Nesbitt Lake (2 valves) deposits, 
Quebec ; Rochester Street (1 valve) and Me 
Kay Lake (2 valves) deposits, Ontario . 
The paucity of living and fossi 1 records 
suggests that the species seldom develops 
large populations . 

GEOLOGIC RANGE . Pleistocene, Wisconsin 
to Recent (La Rocque, 1967, p . 352) .. 
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Pisidiu111 nitidum Jenyns , 1832 

(Plate I , Figure 9) 

Pisidium nitidua Jenyns, 1832 , Cambridge 
Phi1os . Soc . Trans ., v . 4 , p . 304 . 

Pisidium nitidua Jenyns, Herrington , 1962 , 
Revis . Sphaeriidae N. Amer. , p . 45 . 

ECOLOGY . The species is found on loose 
sand and clay bottoms of lakes and streams . 
It has been reported from depths up to 25 
meters, but seems to prefer clear , shal 
low water with aquatic plants . There are 
several records for very small bodies of 
water , although it seems to be rare 1n 
marshes (La Rocque , 1967, p . 334) . 

DISTRIBUTION . North Amer i ca from Mexico 
to Northwest Territories and Hudson Bay , 
from the Atlantic to the Paci fie , except 
for south e astern UnitedStates(La Ro cque , 
1967 , p. 334) . Pisidiu111 nitidum was found 
alive at Manitou Lake, Quebec . Pleisto 
c ene distribution , this study : Manitou 
Lake , Lac Laflamme , Nesbitt Lake , and 
Southwest Venosta deposits, Quebec ; Roch
ester Street deposit , Onta r io . It was 
common at all the localities and very a b 
undant in the Nesbitt Lake and Southwe s t 
Venosta deposits . Ouellet (196 8 , p . lR) 
reports the species from the Atkin s Lake 
deposit , Ontario . 

GEOLOGIC RANGE . Early Pli oc ene t o the 
pre s ent , common throughout thePle is t o cene 
(La Rocque, 1967 , p . 334) . 

REMARKS . The short , heavy form , P i si-
d i um nittdua f. pauperculua, and the elon 
gate form, P . nitidua f . conto r tua, oc 
curred in all the fossil populations . 
These intergraded with typical P . nitidum 
and no attempt was made to separate the 
forms . Distinct examples of form contor 
tua were rare, but 42 valves with this 
striking variation in outline were recov 
ered from the Manitou Lake deposit . 

Pis i diua variabi Ze Prime , 1851 

(Plate I, Fig . 10) 

Pisidiurt variabi Ze Prime , 1851, Boston 
Soc . Nat . Hist . Proc ., v . 4, p . 163 . 

Pisidiua variabile Prime,Herrington, 1962 , 
Revis . Sphaeriidae N. Amer ., p . 50 . 

ECOLOGY . Pisidiua variab i le usually oc
curs on soft sediments in still water of 
creeks, rivers, and lakes (Herrington , 
1962 , p. 50) . Data reviewed by La Rocque 
(1967 , p. 338) suggest that it prefers 
shallow to moderately deep water, about 
0 . 5 to 12 meters . 

DISTRIEIJTION . New Brunswick west to 
British Columbia south to California , U
tah , Colorado , Ala bam a, Tennessee , and 
Virginia (Herrington , 1962 , p . 50) . Recent 
specimens were colle c ted at Manitou Lake , 
Quebec . Pleistocene distribution , this 
study : all deposits sampled , except the 
Wilsons Corners deposit, Quebec . Ouellet 
(1967, n . p . ) reports P. va r iabile from the 
deposits at Atkins Lake, Ontario. 

GEOLOGIC RANGE . Pleistocene, Yarmouth 
to the present (La Rocque, 1967, p . 339 ). 

Pisidium ventrico s u111 Prime, 1851 
(Plate I, Figure 12) 

Pisidiu111 v entricosua Prime, 1851, Boston 
Soc . Nat . Hist . Proc ., v . 4, p . 68 . 

P i sidium obtusale Herrington, 1962, Revis . 
Sphaeriidae N. Amer ., p . 46 (not P . ob 
tusale Pfeiffer , 1821) . 

Pis i diu111 ventr ic osum Prim~. Herrington , 
1965 , Nautilus, v . 79, p . 44 . 

ECOLOGY . Pisidium ventricosum form ro 
tundatum occurs in sheltered parts of lakes , 
creeks, and rivers , but is most common in 
ponds and lagoons . It commonly l i ves a 
mong dead tree leaves in shallow water . 
Fo rm ventr ic osu111 inhabits l akes and lar ge 
rivers . (Herrington , 1962, p . 47 ) . 

DISTRiflJTION . Northwest Te r rito ri es 
south to California and Mexico , east to 
Quebec , Main e, New Jersey , Ohio . and Illi 
nois (La Rocque , 1967 , p. 346) . La Roc 
que (1962 , p . 27) listsarecord for !lull, 
Quebec .<form rotunda tum). Pleistocene 
distribution , this study : Manitou Lak e, 
Lac Laflamme, and Nesbitt Lake deposi ts. 
Quebec . Ouellet (1967, n . p.) founq it in 
the marl deposit at Atkins Lake , Ontario . 

GEOLOGIC RANGE . Pleistocene, Illinoian 
to present (La Rocque , 1967 , p . 347) . 

REMARKS . · Both forms were present in th e 
fossil populations discovered during th is 
study and no attempt was made to separate 
them . The form rotundatua was more com 
mon in the Manitou Lake and Lac Laflamme 
deposits, whereas form ventricosum wa H 
more common in the Nesbitt Lake deposit . 
There were intermediate specimens in al l 
the samples . 

Pisidiua wallteri Sterki , 1895 

(Plate I, Figure 13) 
Pisidiua wcllteri Sterki , 1895 , Nautilus , 

V . 9, p . 75 . 
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Pisidiua 111alkeri Sterki, La Rocque, 1967, 
Pleist . Moll. Ohio , pt. 2, p . 343 . 

ECOLOGY. Pisidiur. walke:--t inhabits 
creeks, rivers , and small lakes but is u
sually not abundant at any one place . A 
smaller, more rounded form, P . 111alkeri f . 
111ainense, is usue~lly found on the soft 
bottoms of small lakes and ponds. It oc
curs in fewer places than the typical form 
but is often abundant in marl lakes (Her-

. rington, 1962, p . 51) . 

DISTRHIJTION . Northwest Territories 
east to Maine , south to V1 rginis , Ohio , 
Missouri , South Dakota, and Arizona (Her
rington, 1962, p . 51). Pleistocene dis
tribution, th i s study: Manitou Lake and 
Nesbitt Lake deposits, Quebec. Ouellet 
(1967, n . p .) reports the form lllainense 
from the Atkins Lake deposit , Ontario . 

REMARKS . A single specimen of Pi$idiua 
111alkeri f . aainense was recovered from the 
Manitou Lake deposit and 23 valves of 
this form were found in the Nesbitt Lake 
samples . Only two valves, from the Nesbitt 
Lake deposit , were typical P. walkeri . 

ORDER PRIONODESMACEA 

FAMILY UNI~IDAE 

Shell fragments , clearly of freshwater 
mussels, were collected during the exca
vation of sampling pits at Lac Laflamme 
and Nesbitt Lake . Two specimens, one at 
a depth of 56 inches and another from an 
unknown depth , were found in the marl at 
Lac Laflamme, but none was recovered from 
the quantitative samples . Two fragments 
occurred at the base (Unit 27) and near 
the top (Unit 2) of the Nesbitt Lake depo
sit, and another specimen was found during 
excavation . The shells were very friable, 
and crumbled when the soft, wet marl was 
slightly disturbed . The specimens seemed 
to be rather complete in place . Fragments 
in the quantitative samples were too small 
for generic identification . Glochidiaoc
curred throughout the marl in sections at 
Lac Laflamme , Nesbitt Lake Manitou Lake, 
and Rochester Street . 

CLASS GASTROPODA 

ORDER CTENOBRANCHIATA 

FAMILY VIVIPARIDAE 

Genus Caapeloaa Rafinesque , 1819 

Caapeloaa decisua (Say) 1817 

(Plate l. Figure 14) 

Limnaea dectsa Say, 1817, Nicholson ' s En
cycl., 1st ed .. n.p ., pl . 3 , fig . 6 . 

Ca•peloaa decisw11 (Say), Clench , 1962, 
Occ . Pap ·.• Moll . Mus . Comp . Zool . , v. 2, 
p 277- 27 9 . 

ECOLOGY. Campeloaa is usually found in 
lakes and shallow parts of slow streams . 
The animal is practically restricted to 
bottoms of loose sediment into which it 
burrows and moves about partially buried . 
All species hove a very large blanket-like 
foot that se .. ms to give the animal con
siderable support and control of body move
ments on unstable substrates . At Roddick 
Lake in theGatineau Valley , Caapeloaa de
cisu• was found along shore on a loose sand 
and gravel bottom under 4 to 6 inches of 
water . Bovbjerg (1952, p. 176) finds that 
Ca•peloaa deCt$UII ' moves up-current in 
streams. This rh eo tactic re spans e produces 
aggregations b~low physical barriers such 
as logs, bedrock steps , and riffles . In 
quiet , shallow water the partly buried an
imals plow slowly through the soft sedi 
ment . However, they leave their furrows 
and move about quite actively on top of 
the 1;ubstrate in response to changing water 
1 eve 1 s . 

DISTRIBIJTION Eastern North America from 
Nova Scotia to Saskatchewan , south to Ten
nessee, Virginia , and the Rio Grande (La 
Rocque 1968, p . 374). La Rocque (1962, 
p. 34) lists several records from western 
Quebec, including the Gatineau River at 
Alcove . The species is abundant at Rod
dick Lake on the east shore of Ga tineau 
River, east of Bouchette, Que . : and in a 
stream joining Henry Lake and Lac lla Vase 
northwest of Kazabazua . Pleistocene dis
tribution , this study : Lac Laflamme depo
sit , Quebec . Eight specimens were recov
ered . sevl'!n juveniles and one fragment of 
an adult body . whorl . 

GEOLOGIC RANGE Pleistocene, Sangamon 
to Recent (La Rocque 1968 , p . 375) . 

Valvata 
Ins t . 

FAMILY VALVATIDAE 

Genus Valvata Muller, 1774 

Valvata le111isi Currier, 1868 

(Plate I. Figure 15) 

levisi Currier 1868, 
Misc . Publ . 1, p . 9 . 

Kent Sci . 
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Valvata lewisi Currier . La Ro•.:que, 1068. 
PI e is t . Mo II . Ohio , p t . 3 , p . 36 0 . 

ECOLOGY. V. lewis~ inhabits 
low water on aquatic plants 
mud bottoms among plant beds 
1968 . p . 360) . 

rather shal
or sand or 

(La Ro c que , 

DTSTRIBUTION. Mackenzie River south to 
Illinois and Ohio, east to the Atlanti<" 
( La Rocque, 1968, p. 360) . La R<,c que l10fi2 , 
p . 35) recordsthespecit> » from th t> Ottawa 
R i v e r at 0 t ta wa . P l e i s tu r en P. d i ~ t r i bu -
tion , this study : Manitou Lakt~ Southwest 
Venosta, and Nesbitt Lake deposits , Que
be c; Rochester Street depo si t , Ontario. 
Gihson ( 191i7, p . 12) reports i l from the 
Ri chardson Lake deposit, Qu ebe" 

GEOLOGIC RANGE . Pleistoc-ene , 
san to the present (La Rocque 
360). 

late Kan 
l9o8 , p . 

Valvata trica .-inata (Say) 1817 

(Plate I, Figure In) 

Cyclostoma tricarinata Say , 1Rl7 , Al' ad . 
N a t. Sci . Phi l a . J o u r. , v . 1, I' . l 3 . 

Valvata tricarinata (Sayl. La Ro cq ue, 1968 , 
Pleist. Moll . Ohio , pt . 3, p . 31ii-31l8. 

ECOLOGY . The species inhabit!' lak es and 
streams from along shore to d epths exceed 
ing 9 meters . It lives on aquatic plants, 
submerged obje·cts or bottoms that vary 
in texture from clay to boulders . In the 
Gatineau Valley , the writer found these 
animals in such diverse situations as on 
Chara in 1 meter of water (La c Laflamme) 
on loose sand and filamentous algae in a 
few inches ofwater (Wilsons Corners ). and 
on the sides of boulders in about l meter 
of water (Wolf Lake. Quebec) . 

DISTRIBUTION . Great Slave Lake and the 
Mackenzie River east toNew England , south 
to Virginia ; common in southern Ontario 
and Quebec . Valvata tricarinata was col
lected alive atLac Laflamme, Nesbitt Lake, 
the lake at Wilsons Corners, and Wolf Lake 
in Auldfield Township, Quebec . Pleisto
cene distribution, this study : present and 
rather abundant in all deposi~s sampled. 
The species is listed in all published 
late Wisconsin faunas from the Ottawa re
gion known to the writer . 

GEOLOGIC RANGE . Pleistocene, Nebraskan 
to Recent (Taylor, 1960 , p. 32) . 

REMARKS . No attempt was made to separate 
V . t r i c a r i n a t a i n to th e n am e d v a r i e t i e s 

that are based on variation in the number 
of carinae present (see La Hocque , 1%8. 
p . 368) . The common forms. 1n order of 
decreasing abundance , are 111. 101 , and 
100 . In the Nesbitt Lake dt-posi t . di ><
tinctly tricarinate specimens orcur low in 
the sel'tion and bicarinate and unicarinate 
shells appear about half way 1n the sec
tion Wnit 141 . Weakly carinatP. for111s 
become more abundant toward t.ht.• to!J of tht> 
deposit and the smooth form , V. tr ic ur inutu 
f . ~implex (000), is common near· the top 
A similar sequence was found in the se c
tion at Atkins Lake by ()u.,l1et \196fl p . 
18) 

FAMILY AMNIO>l.llJAE 

Genus Amnicola Gould and llaldemau, 

Amnicola ltmosa (Say) 1817 

( P 1 a t e I , F i gu J',. l 7 I 

18 41 

Paludina lu~tosa Say . 18)7 , Acad . Nat . Sci ., 
Ph i 1 a . , J ou r . . v . l . I' . l :.? 5 . 

Amnicola winkleyi lnghtont F . f. . Hakt>1·, 
1920 , Nautilu s, v . 33. p. 125 

Amnicola hmosa (Say) , Berry. tti .B . Amni 
colidae of Michigan, p . 23 

ECOLOGY Amntcola !tm os a is found i11 " 

great variety ofhabi tats.includin!!creeks. 
rivers , freshwater and hra e ki s h - watr.r 
lakes. It is most common on r oot ed aqua -
ti c plants such as Chara, l 'o tumoget on, 
Valltsneria, and Elodea where these occur 
in dense stands n ... animals feed on di 
atoms and probably other peri phy t.on at 
taciJedtothc !Jlant:~ . (Beny, 194 :l.!J. 2n ). 

DISTIUBliTION . New England and ~ew .Jer 
sey west toUtah, Manitoba south to To•xas. 
Living populations were found at Lac !.a ·· 
flamme . Nesbitt Lake .and Wi !so ns Cnr·nt•rs 
in the Ga tineau Va !ley . Mor e ri KO r'"' s 
collection would probably havt- prnclu ced 
specimen s f rom nth e r 1 o c a I i t i ·~ s s i .n ,. e t h t' 
species is fairly common 1n Ontario and 
Quebec . Whittaker (1918 . p . 15) r••ports 
living Amnicola limosa, under the synonym 
A . porata, from McKay Lake . Pleistoc-ene 
distribution, this study : all fo ssi l loca · 
li ties except the Southwest Venosta depn 
si t. Other Pleistocene record~ for· the 
area include the marl deposits at Hi t·ha rrl · 
son Lake, Que . (Gibson , 1967, p . 13) ; Box 
Marsh , On t .; White Lake , On t . (C) owe rs , 
1966, p . 41, 55); and Atkins Lake , Ont 
( Ou e 11 e t, 196 8, p . 18) . 

GEOLOGIC RANGE . Pleistocene , Yarmouth 
tq Recent (La Rocque, 1968, p . :385) . 
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REMARKS . F C. Baker (1920, p . 125) o
riginally described A . lei1lltoni as asub
species of A. winldeyi Pihbry on the basis 
of Pleistocene material collected by M. M. 
Leighton from the marl beds at 1\uh Lake , 
Logan County, Ohio . He save the following 
description: 

Shell differins fro• A. •inHeyi in 
being larger, heavier, wider in pro
portion to its heipt, the body whorl 
being more globose than in the typical 
form ; there are 4~ whorls , the upper 
part of which is so•ewhat flat-sided 
j ust below the suture; this is eape
cielly marked on the last whorl of 
some individuals; the first whorl is 
flatter than in •inltleyi; the umbili 
c us is wider and deeper and the aper 
ture is wider in proportion to ita 
height than in •inltleyi . (f . C . Baker , 
1920 , p . 125) . 
Pilsbry (1912 , p . 1) ill the original 

description of A . •in.leyi states that 
the radula of this species is like that of 
A Ius t rica and unlike the radula of A . 
l i111osa, and thenuclear whorl projects up 
ward instead of beins planiapiral as in 
A. li a o sa . Baker (1921 , p . 23 ) later stu -

died Pleistocene material from Illinois 
that showed greater variation in spire 
height end obesity than specimens from t he 
type locality . He elevated the form to 
species rank after concluding that it was 
distinct from A . winldeyi . In his monu 
mentel work on the freshwater Mollusca of 
Wisconsin , Baker (1928 p . 119) considers 
A . le <ghton i an extinct species that con 
s ti tu te s a separate group in the genus 
A111nicola . 

Topotypes of A . leightoni in the Orton 
Geological Museum , Ohio State University 
( OSU 14720) were examined and compared 
with specimens identified as Aantcola li
mosa and A . leightoni from Pleistocene 
marl deposits inOhio, Wisconsin, Ontario, 
and Quebec . All lots show variation in 
size , 5pire height, and globosity . Spire 
height and globosity vary in these speci 
mens to produce A. porata (globose adult 
whorls , short spire), A. liaosa (spire 
short to one-half total height less glo
bose) , and A. leightoni (spire one -half or 
more cf total height, globosity variable) . 
There are gradations between the forms an d 
all have the characteristic planispiral 
nuc Le ar whorl of A . l i. aosa. Differences 

PLATE I PLEIST()CEJ;E MOLLUSCA FPDM CUEBEC AND ~TAAIO 

Fi g I. Sphaeriua lacu1tre , Nesbitt Lake 
deposit, X 5 

Fig . 2 . Sphae r i ua rlloabo ideua , Nesbi tt 
Lake deposit, X 4 

Fig . 3 . Sphaeriua eiaih , Nesbitt Lake 
deposit, X 2 . 5 

Fig . 4 . Pisidiua adoaei , Lac Laflamme de 
posit, X 6 

Fig . 5. Pisidiua caserronu~Manitou Lake 
deposit, X 10 

Fig . 6 . Pisidiua coapressua,Lac Laflamme 
deposit , X 10 . 5 

Fig . 7 . Pisidiua ferrusineua, Nesbitt Lake 
deposit, X 10 

Fig . 8 . Pisidiua lilljebor1i , Lac Laflam 
me deposit, X 10.5 

Fig . 9 . Pisidiua nitidua, Lac Lafla11111e 
deposit, X 10.5 

Fig . 10. Pisidiua nitidu• fol'll contortua, 
Manitou Lake deposit, X 10 . 5 

Fig . 11 . Pi1idiua 11ariobile, Manitou Lake 
deposit, X 10 

Fig . 12 . Pisidiua 11entrico•ua , Manitou 
Lake deposit , X 10 

F ~ g . 13 . Ptsidiua tlla11reri , Nesbitt Lake 
deposit , X 10 . 5 

Fi g . 14 . Caapeloaa dec i sua, juvenile, Lac 
Laflamme deposit , X 4. 5 

Fig . 15 . Valuata le111 i si , Manitou Lake de
posit , X 10 

Fig. 16 . Valuata tri c arinata, Manitou Lake 
deposit , X 10 . 5 

Fi g . 17 . Arnntcola li111osa , NesbittLakede
posi t , X 10 

Fig . 18 . A ant co l a l us t !" i ca .. Ro c h a s t e r 
Street deposit, X 10 

Fig . 19 . Ly111naea dalli, Nesbitt Lake de
posit , X 11 

Fig . 20 . Ly111naea de caapi, Nesbitt Lake de
posit, X 4 

Fig . 21. Lyanaea haldeaani, spire frapent, 
Manitou Lake deposit, X 10 

Fig . 22 . Lyanaea haldeaani, aperture .fug 
ment , Manitou Lake deposit, X 3 . 5 

Fig . 23 . Lyanaea aegasoaa , Manitou Lake 
deposit, X 1 

Fig . 24 . Lyanaea obrussa, Lac Laflamme de
pos i t , X 4 . 5 

(Drawn by Barbara Sue Bicke 1) 
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in aperture shape and diameter of apical 
whorls, cited by Baker (1928, p . 92) to 
separate forms po~ata and letghtoni, over
lap pd the primary distinction (Baker, 
1928 p . 121) is the difference in spire 
height . Specimens from living populations 
in Lac Laflamme, Nesbitt Lake , and the 
lake at Wilsons Comers, Quebec show this 
range of variation . 

Aanicola leightoni seems to be an ecolo 
gical form of A. liaosa that is character
istic of alkaline lakes . Detailed examin 
ation of radulae and genitalia in living 
populations fr0111 the northeastern United 
States and Canada is needed to clarify re 
lationships between typical A. ltmosa and 
th i s form . 

Aanicola lust~ica Pilsbry, 1890 

(Plate I , Figure 18) 

Aanicola lustcica Pilsbry, 1890 , Nautilus , 
V. 4, p . 53 . 

Aanicola lustrica Pilsbry , La Rocque, 
1968 , Pleist . Moll . Ohio, pt . 3 , p . 388 . 

EOOLOGY . Aanico i a lust :-tc a occurs in 
rivers and lakes on stones , on rooted a 
quatic plants such as Valltsneria, Potaao
geton, and Chara; and on filamentous al
gae . It is often associated with Amn ! cola 
liaosa . 

DIS'IRIIIJTION . Gasp~ Peninsula to Min
nesota, southern Ontario south to Illino i s, 
Indiana, and Ohio . La Rocque ( 1962 , p . 
34) found no published record of the spe
cies for Quebec . A single shell of A. 
lust~ica from the Lac Blanc deposit, Ma
tapedia County, Quebec is in the Pleistocene 
Mollusca Collection at Ohio State Univer
sity (Lot no . 263) . The specimen , first 
identified as A. liaosa (Shallom, 1965, 
p. 46), extends the post-glacial range of 
A . lustrica to the Gasp€ Peninsula . Pleis
tocene distribution, this study : Rochester 
Street deposit, Ontario . Clowers (1966, 
p . 41, 55) reports the species from the 
Box Marsh end White Lake deposits , west 
of Ottawa . Ouellet (1968, p . 18) records 
it from the deposit at Atkins Lake, Onta
rio. 

GEOLOGIC RANGE . 
cons in to Recent 
390) . 

Pleistocene , 
(La Rocque , 

ORDER PULMONATA 

FAMILY LYMNAEIDAE 

late Wis-
1968, p. 

Genua Lyanaea Lamarck, 1799 

Systematics of the family Lymnaeidae 
are in a state of flux . Walter (1968 , p . 
19 .· 1969 p . 5) rejects the several gen 
era established by F . C. Baker (1911, p . 
125 ; 1928 , p . 196) and places all members 
of the family in the genus Lymnaea . His 
detailed anatomical studies show that. in
traspecific relationships often c ross these 
generic boundaries and that differences 
are not great enough to warrant formation 
of genera . &rch and Lindsay (1968 , p. 
22) state that the species groups Lymnaea , 
Bul i anea, Fossaria, Pseudosucc t nea, Ra 
dtx, and Stagnicola have distinct immuno
logical characteristics. These authors 
feel that generic lumping obscures impor
tant relationships within the family. In 
the present study, all lymnaeid snails are 
grouped in the genus Lyanaea . 

Lyanaea stagnal i s (Linnaeus) 1758 

(Plate II, Fi .gure 2) 

Helix stagnalis Linnaeus, 1758. Syst. Nat . , 
lOth ed ., p . 774. 

Lyanaea jugularis Say , 1817, Conchology , 
in Nicholson's Encycl . , 1st ed ., n p . 

Lyaneus appressus Say , 1818 , Acad. Nat . 
Sci . Phila . , Jour . , v . 2 , p. 168 . 

ECOLOGY . Inhabits quiet bodies of water 
with shallow areas and fairly dense vege 
tation such as shallow areas of ponds and 
lakes, river backwaters, and stagnant are
as of sluggish streams . Living popul a 
tions in the Gatineau Valley were commonl y 
found (in July and August) near shore in 
less than two feet of water in stands of 
emergent aquatic vegetation, commonly cat 
tails (Typha) and water lilies (Nupha r ) . 
These habitats usually had thick accumula 
tions of organic debris on the bottom . 
The animals moved over this mat and on the 
plant . stems. The species feeds on micro 
scopic plants and animals butalso inge s ts 
decaying organi c material (La Rocque , 
1968 p . 436). Baker (1911 , p . 147 ) states 
that Lyanaea stagnahs will attack small 
fish when both are kept in aquaria . 

DIS'IRIIlJTION . The species is apparently 
circumboreal. It ranges in North America 
from about the 37th parallel (western U
nited States) and 41st parallel of north 
latitude to the Arctic Ocean (La Rocque, 
1968, p . 436) . The form Lyanaea stagnahs 
appressa is common in the Gatineau and 
Ottawa Valleys , often with dense popqla
tions where the habitat is suitable . Ple
istocene distribution, this study : Lac La 
flamme , Manitou Lake, Nesbitt Lake depo
sits, Quebec. It has also been reported 
from nearby Pleistocene deposits at Rich-
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a r d s on Lake, Qu e bec and Box Marsh, Ontario 
(Gibs on , 1967 , p . 13; Clowers, 1966 , p ~ 
42) . 

GEOLOGIC RANGE . Pleistocene to the pre
sent . The species ranges from the Ill ina 
ian , an dp oss i bly lateKansan, of Kansas to 
the p re sent (Hibbard and Taylor , 1960 , p . 
85 ) . 

Lymnae a dalli F. C. Baker , 1906 

( Plate I, Figure 19) 

Lymna e a dal l i F. C. Baker 1906 , Illinois 
Lab . Nat . His t . , Bu 11 . , v . 7 , p. l 0 4 . 

Foss a r£a dalli (F . C. Baker) , La Ro cqu e. 
1968 , Pl eis t . Moll . Ohio, pt . 3, p . 466 . 

EffiLOGY. L . dalli lives on submerged 
surfa ces an d debris in very shallow wa-ter 
alon g t h e margins of small bodies of wa-t e r . 
or ne ar wat e r on moist surfaces . Its eco 
l o gy i s pro bably quite similar to that of 
Ly mn a ea obrussa . Leonard ( 1959 , p . 56 ) 
f ound popul ations among sedges and grasses 
on mar sh y ground around ponds , and in as 
so c iati on wi th Ly 11maeU1 parva . 

DISTRI IlJTION . Ne w York to northern Mi 
ch i gan , nor t hwest to Alberta , south to A
ri zona , ' Te xa s, Illinois , and Ohio . Pl e i s 
tocen e dist ribution , this study : Lac La
flamme and Nesbitt Lake deposits , Qu e bec . 
Th is is t he first record of L . dal l r. in 
Quebe c . 

GEOLOGIC RANGE . Early Pliocene to Re-
c ent (H i bbard and Taylor , 1960, p. 93) ; 
relat i ve ly c ommon in late Wisconsin depo
sits . 

REMARKS . This species can be confused 
with L . parva , an equally small shell . The 
shouldered whorls , narrower aperture, smal
ler umbilicus, coarser growth lines , and 
more slender outline of L . dallt best se 
parate it from L. parva in fossil material . 

Lymnaea decaapi Streng , 1906 

(Plate I, Figure 20) 
Limnaea desidiosa var . decaapi Streng , 

1906 , Nauti lus , v . 9, p . 123 . 
Fo:;saria obrussa decaapi (Streng) , F . C. 

Baker, 1928, Freshwater Moll. Wisconsin , 
pt . l , p . 299 . 

Fossana de c aapi (Streng) Clarke , 1968, 
Amer . Malacol . Union Ann . Rept . 1967, p. 
21. 

ECOLOGY . Lyanaea decaapi apparently 
lives on submerged surfaces such as sti :: ks , 
stones , and plant stems in small bodies 
of water. Its vertical distribution 1n 

marl depo s its indica tea a tolerance for 
sl i ghtly deeper water than that inhabited 
by L. obrussa. L. obrussa is found in very 
shallow water near shore, and on mud flats . 
/_. deca111p i occurs in this habitat, but its 
abundance atthebase of marl sections al
so indicates habitationofnear shore are
as , possibly to depths of a few meters. 

DISTHIBUTION. Maine west to Wisconsin ; 
n c.r thern Mi chigan south to northern Illi
no i~ ( La Ro cque . 1968, p . 476) . Pleisto
cene distribution , this study: it occurs 
i n eve ry deposit s ampled, and is the most 
a buno an t l ymnaeid . The species is equally 
;ommo n i n nearby late Wisconsin deposits 
at Ri chardRon Lake , Quebec (Gibson , 1967 , 
p . 14i · Bo x Marsh and tbite Lake , Ont . 
\Clo we rs , 1966, p . 43 , 55); and Atkins 
Lake , Ontario (Ouellet . 1967, n . p . ) . 

GEOLOGIC RANGE . Late Wisconsin to the 
p r e se nt ( La Rocque , 1968 , p . 476). Lym
na ea de camp : isoneofthe most common gas
t r o pod s i n late-glacial and post-glacial 
ma r~ de posi ts i n eastern North America . 

REMARKS . Clarke (1968 p. 21) first 
r e ::o gn i zed this form as a species distinct 
from L_y mna e a obrussa. L . deca111pi can be 
di sc.i nguished from L . obrussa by having 
con~ ex t o flat-sided , more strongly shoul 
d ere d wh o rls than on L . obrussa ; a narrow , 
elon gate aperture ; fine growth lines ; and 
a f a irly th i ck shell . In fo s sil material , 
L . dtc ampi appears thick , heavy , and opa 
qu e, and L . obrussa is generally thinner , 
mr,re translucent . and buff colored . Coar
s<:: g ro>~'th lines and variations in shell 
th .i.c kne -; s at rest periods seem to be more 
di st~nc t on L. obrussa , and the species 
usually shows more surface ornamentation 
than L . decamp i. Clowers (1966, p . 43) 
noted tht- difference in distribution of 
the s e spe ci es in marl deposits . and the 
e ·: ologi c al implication of this pattern 
ne eds verification in living populations . 

Lymnuea halde111ani Binney , 1867 

(Plate I, Figures 21 , 22) 

Ltmnaea halde111anL Deshayes, Binney , 1867 , 
~our . Conchyl ., v. 15, p. 428 . 

A ~ e ll a haldemani ('Deshayes' Binney), La 
Rocque 1968 , Pleist . Moll . <llio , pt . 
3 , p . 455 . 

ECOLOGY . The species occurs in sheltered 
areas of larger lakes , in water from 0 . 3 
to o ve r 1 meter in depth . The animals u
sua l ly inhabit stems of emergent aquatic 
plants such as bulrushes (Scirpus), and 
the young have been found on the slender 
le~ves of pondweed (Potaaogeton pectina-
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tus) . Adult specimens are found only in 
the fall . (Baker, 1928 , p . 270) . 

DISTRIEIJTI(JII . Lakes Huron and Ontario · 
Lake Simcoe; Lake Olamplain : Quebec, On
tario, Vermont, and New York west to Illi
nois , Michigan , Minnesota , WisconRin , and 
possibly southern Manitoba, south toOhio . 
and Indiana (La Rocque , 1968, p . 456 ). La 
Rocque (1938, p . 111 ; 1962 , p . 29) gives 
no records for Lyanaea haldemant in Que
bec, but later (La Rocque, 1968 , p . 456) 
includes the province in its range on the 
strength of the Lake Champlain record. F. 
C. Baker (1911, p . 197) lists a record 
for Ottawa , Ontario but this record is 
based on juveniles of Lymnaea stagnalis 
JLa Rocque, personal communication) . Ple
istocene distribution, this study . Manitou 
Lake deposit, Quebec . I know of no addi
tional records for Quebec. 

GEOLOGIC RANGE . Late Wisconsin deposits 
in Ohio and Indiana (La Rocque lQ68. p . 
456) . The poor fossil record of this spe
cies is probably due toits preference for 
a large lake habitat and its very fragile 
she 11 . 

REMARKS. Like most fossi 1 occurrences , 
specimens of Lymnaea haldeman t from the 
"vlanitou Lwke deposit are sh e ll fragments . 
These int:lude three complete ju venile por
tions and one body whorl segment .wi th a 
·~ omplete aperture (Fig. 22) . 

Lymnaea ae gasoma Say, 182 4 

(Plate I, Figure 23) 

Lymn~us megasomus Say , 1824, flept . Long's 
Exped., v . 2, p . 263 . 

Bulimnea megaso111a (Say), La Ro cque, 1968, 
Pleist . Moll . Ohio, pt . 3, p . 463 . 

ECOLOGY. L . aegasoaa is fou n d in qu iet, 
shallow parts of lakes and s luggish s t r eams. 
At the site of the Southwest Ven osta de
posit, the animals occur along t he lake 
shore on a muck bottom with abundant sub
merged teigs and limbs. The snails seem 
to prefer slightembayments that are shaded 
by shore vegetation or lily pads ; however, 
all of the shoreline is open to deeper 
water. Brightly lit areas and small sloughs 
that have poor connections with the lake 
proper are avoided . The animals crawl 
slowly over organic debris on the bottom 
and on plant stems or wood fragments ris
ing above the bottom . La Rocque (1968, 
p . 464) . states that the species has slug
gish movements and tends to drop to the 
bottom when alarmed . It seems that the 

animals also maintain a high degree of 
buoyancy which helps support their body 
weight on very soft bottoms and on light 
submerged objects . When disturbed . the 
snails made no attempt to remain attached 
but drifted about on gentle currents gen 
erated by a hand reaching slowly into the 
water . The species feeds on microscopic 
organisms on tfie surface of plant dehris 
and aquatic vegetation . La Rocque (19 6 fl, 
p. 464) reports finding Lyanaea aegasoma 
on clay bottom of a small stream where ve
getation was sparse. 

DISTRIEIJTION . New E11gland west to Min
nesota and Iowa , north to M11ni toba, and 
south to Ohio and Indiana . La Rocque 
(1962, p . 29) lists records from Blue Sea 
Lake, Meach Lake , and near Chelsea in the 
Gatineau Valley. La Rocque (1968 p. 464) 
observes that the species has disappeared 
from many lakesin Ontario and Quebec dur
ing this century. lle suggests that the 
animal is very sensitive to human inter
ference with i tshabi tat . The writer founrl 
a living population only at the small lake. 
previously mentioned , southwest of Venos
ta , Quebec . Pleistocene distribution , 
this study : Mani tau Lake deposit and Nes 
bitt Lake deposit, Quebec . Only one spe
cimen was recovered from the marl at each 
lake and these were found while excavating 
the pits . None occurred in the quantita
tive samples . 

GEOLOGIC RANGE . Pleistocene, Nebraskan 
to Recent . Taylor (1960, p . 56) reports 
it from Nebraskan localities in Nebraska . 
The species has been found in two . 1~ te 
Wisconsin deposits in Ohio 

Lymnaea obrussa Say, lfl25 

(Plate I. l'igure 24) 

Ly11neus obrussus Say, 1825, Acad . Nat . 
Sci . Phi 1 a. , Jour. , v. 5. p . 12 3 . 

Fossaria obrussa (Say) , La Rocque, 19fi8. 
Pleist . Moll. Ohio, pt . . 3, p. 473 . 

ECOLOGY . Generally found on submerged 
objects, mud bo'ttoms, and exposed mud flats 
in shallow areas of creeks, ponds, sloughs, 
bays, end marshy spots along river banks . 
F. C . Baker (19ll: p . 281) lists its oc
currence in a dredge haul from 8-15 fath
oms in Lake Superior . If valid, this re
cord is certainly atypical . Leonard (1959, 
p . 52) found the species in shallow water 
on a mud substrate scarcely covered with 
water, and on exposed mud flats. He re
ports that the animal lays elongate , cyl
indrical egg .masses on the undersurfa c es 
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of s ubmerged objects in water a few cen
t ime-te rs deep . The habitat of living Ly•
naea o b ~u s s a populations in the Gatineau 
Valley , Quebe c fits this description . 

DISTHIIIJTION . Across North America from 
the At lanti c to Pacific Coasts , north to 
th e Mackentie Di str i ct, Canada . and south 
t o Ar izona andn o rthern Mexico {La Rocque , 
1968 , p. 475 . Li ve specimens were col
lected at Wil s on s Corners . Quebec . Pleis
Loc en e d is t r ibution , this study : Lac La
flam mE' . \lani to u Lake , Nesbitt Lake, and 
S outhw f' ~ t Ve nost a deposits , Quebec ; M<"Kay 
Lake d t>po sit , Ontario . L . obrussa is al
so kn ow n f rom the Box Marsh deposit , On
tario (Cl r,we rs , 196o, p . 43) . 

GF.OLOG I C RANGE . Early Pliocene to pres 
en t . (Hi h bar d and Tayl o r , 1960 . p . 94) . 

l.y mn aea pa l u s tris (Mrtller) 1774 

(P l ate II. Figure 1) 

Buccinum p c.Z u s t re Mliller, 1774, Verm . Terr. 
e t Fl u v . II i s t . . p . 131. 

Stagn icoi a pa!u stn s (Miillerl . La Ho cque , 
1968 . Pl e i sl.. Mo l l. 0 1io, p t . 3 , p . 443 . 

ECOLOGY . Lymnaea palustris inhabits 
qui et bodies of water with mud bottom and 
vegetat i on. It is found both in fairly 
cl ea1· areas and in stagnant areas with 
h e a vy or gan i c accumulation . Absence of 
wa t er mot i on seems to be the main criterion 
fo r su i table habitat . The species is om
ni vorous , feeding on living or dead plant 
and animal material. Baker (1928 p. 216) 
found the animals to be most abundant in 
0. 3 meter of water on a mud bottom . 

DIS'IlUil.lTION . Circumboreal ; northern 
Asia and Europe , across North America, 
south to New Mexico in the western United 
States , north-central and northeastern U
nited States (La Rocque, 1968 , p . 445). 
Pleistocene distribution, this study : Nes 
bitt Lake deposit, Quebec. A possible 
Pleistocene record exists for the Richard
son Lake deposit , Quebec (Gibson, 1967, 
p. 14) . 

GEOLOGIC RANGE . Pleistocene, Aftonian 
to Recent (La Rocque, 1968, p . 446) . Lya
naea palustris seems to be fairly rare in 
l ate Wis consin deposits of the Ottawa re
gion . It is one of the more common gas
tropods in Pleistocene deposits of Ohio 
(La Rocque 1968, p . 445). 

REMARKS . Appa ren tl y, con vergence of 
shel l morphology has occurred in several 

lymnseid species and L . palustrts, as de 
fined by shell characters , is a form s pe
cies ( Burch . 1968 , p . 25 ; Walter , 1969 . 
p . 5 ) . 

FAMILY PLANORBIDAE 

Genus Gyraulus Charpentier , 1937 

Gyraulus deflectus (Say) 1824 

(Plate II. Figure 4) 

Planorbis deflHtus Say , 1824 , Long · s Ex 
ped . , v . 2 , p . 261 . 

Gyraulus de flee tus (Say), L11 Rocque, 1968 , 
Pleist . Moll . Oh i o , pt . 3. p . 485. 

F.OOLOGY . The species generally occurs 
on mud or sand bottoms of protected near
shore areas from depths of 1 to 16 feet 
(La Ro r quf', 1968, p . 485) . In the Gatineau 
\'alley , it was found on sand among aquatic 
plants along the shore of a small lake , 
and on boulders in 2 to 3 feet of water 
on theprotected shoreline of a large lake. 

lllSTRili.JTION . New England to Alaska 
south to Mary land . Gyrau lus def le e tus is 
easily confused with other species in the 
genus and i ts exact range cannot be reli 
ably determined from records in the lite
rature (La Rocque , 1968, p. 485) . La Roc 
que (1962 , p. 30) cites a record from Gau 
vreau Lake in the Gatineau Valley and 
Whittaker ( 1918 , p. 15; 1921, p . 74) re
ports the species from McKay Lake and Col 
ton Lake , Ontario . During this s tudy , it 
was collected alive at Wolf Lake , f'razer 
Lake, and Wilsons Corners, Quebec Plf'is 
tocene distribution, this study : Manitou 
Lake, Lac Laflamme, 11nd Nesbitt Lake de 
posits, Quebec; Rochester Street deposit , 
Ontario. 

GEOLOGIC RANGE . Pleistocene, Yarmouth 
to the present (La Rocque , 1968 , p . 486) . 

REMARKS . Specimens encountered in this 
study have moderately sharp to subrounded 
keels but fall in the range of variation 
described for G. deflectus by F . C . Baker 
(1928 p . 371) rather than the form, G .. 
deflectus obliquus, with rounded peripher
ies. The peripheral keel ia characteris
tic of adult shells and its degree of de 
velopment can only be determined on mature 
shells. It is likely that the relation
ship of G. deflectus to its form , obli
quus, is aimilar to that between G. parvus 
and its form, altissi11us, described by 
Clowers (1966 , p. 44) . 
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Gyraulus parvus (Say) 1817 
(Plate II, Figure 5) 

Planorb is parvus Say , 1817, Nicholson ' s 
Encycl ., lst ed . , v. 2, n . p ., pl. 1. 
fig. 5 

Gyraulus parvus (Say), La RocquP . 1968, 
Pl ei st. Moll. Ohio, pt . 3, p . 4Ql . 

ECOLOGY . The optimum habitat for the 
spe ci es seems to be on or among vegetation 
in protected, shallow areas of lakes . La 
Ro c- que ( 1968, p. 491) states that it usu
ally occurs in small bodies of w~tP.r on 
mud, sand, gravel , boulders, logs , and ve
getation at depths of 1 to 4 fc••t . Leo-
n a rd ( 19'59 p . 61 ) found G. pa r uu ' in as
sociation with aquatic plants or submerged 
grass blades and tree leaves . In larger 
fakes, he found the animals on driftwood 
along shore . Egg capsules, formed of fi to 
9 eggs in a single layer , are laid on the 
sterns and leaves of living and dead sub
merged vegetation (Leonard , 1959, p . 61) . 

DISTRHJJTION . Eutern North America 
eas t of the Rocky Mountains from Florida 
to Alaska and northern Canada (La Rocque . 
1968, p . 49 1). La Rocque (]962 , p . 30) 
reports the species from Meac:h Lake Que
bec and Whittaker ( 1918 p . 151 found it 
living in McKay Lake Ontario . G. pa .- vus 
is very common in the Gat ineau Valley ; re
cent specimens were collected at all the 
sites sampled for Pleistocene mollusks . 
Pleistocene distribution , this study · pre
sent and generally abundant in all depo
sits sampled . ltispresent, and apparent
ly equally abundant , in all previously 
studied deposits of the re~ion . This spe
cies seems to be the most abundant planar
bid snail in late Wisconsin marl deposits. 

GEOLOGIC RANGE . 
present (Hibbard 
100) . 

Middle Pliocene to the 
and Taylor, 1960, p . 

REMARKS . Specimens in this study demon
strate the relationship observed by Clow
ers (1966 , p . 44) between G. parvus a11d 
its form , altissi•us , with angulate body 
whorls . Immature shells are typi ca l G. 
parvu·s andmature ah~lls show a transition 
from distinctly angulste to rounded body 
whorls . 

Genua Ar•iger H11rtmann, 1840 

Ar•iger crista (Linnaeus) 1758 

(Plate II , Figure 3) 

Nautilus crista Linnaeus 1758, Syst . Nat., 
lOth ed ., p . 709. 

Ar•iger crista (Linnaeus) , La Rocque , 
1968 . Pleist . Moll. Ohio, pt . 3 . p . 4Q6 . 

ECOLOGY . Ar•iger crista inhabits small 
shallow lakes in areas with quieot watP.r, 
mud or silt bottoms , and abundant vegeta 
tion . It occurs in intermittent bodies 
of wllter and has been reported from a 
stream in Maine, probably from a site with 
light current, similar to its lacustrine 
habitat (La Rocque , 1968, p . 497) . Ap
parently the species rarely develops large 
pop11lations . 

DISTRII:JJTION . Europe, Asia ; North Amer
ica from Maine west to Alberta , south to 
California, Utah, Illinois . Indiana , an<l 
Ohio (La Ror.que , 1968 . p . 497) . A single 
dead specimen , apparently from a living 
population, was collected at Manitou Lake , 
Quebec. Pleistocene distribution, this 
study: Manitou Lake 11nd Nesbitt Lake de
posits , Quebec . Gibson (1967 , p . 15) re
ports it from the Richardson Lake deposit . 
Quebec ; and Ouellet (]Q67, n . p .) found 
it in the deposit at Atkins Lake , Ontario . 

GEOLOGIC RANGE . Late Pliocene tn Re-
cent (La Rocque , 1968 , p . 498) . 

Genus Heliso111.a Swainson, 1840 

Hel isoma aneeps (Menke) 1830 

(Plate II , Figure 6) · 

Planorbis anceps Menke . 1830 , Syn . Meth . , 
p. 36 . 

Heliso•a anceps (Menke) , La Rocque , 1Qti8 , 
Pleist . Moll . Ohio, pt .. 3, p . 4Q~ . 

ECOLOGY . Typical H. anceps is generally 
found in rivers or creeks , whereas H. an
ceps striatu• is an inhabitant of shallow, 
hard-water lakes with abundant vegetation 
(La Rocque , 1968, p . 500 , 501) . 

DISTRIBUTION. Typical Heli~n~a anceps 
occurs from the latitude of Hudson Bay 
south to Mexico and from the Rockies east 
to the Atlantic coast (La Rocque . lll68 , 
p . 500) . Helisoaa anceps striatu• has 
been reported living in Minne11ota and Wis 
consin but fossil records (largely late 
Wisconsin) indicate a range from north
eastern United States and aouthern Canada 
west to the Dakotas and Alberta (La Roc
que, 1968, p . 501- 502). Pleistocene dis-. 
tribution, this study: all deposits sam
pled . It has been reported from deposits 
at Rich11rdson Lake ; Quebec (Gibson, 1967, 
p . 16); Box Marsh, White Lake (Clowers, 
1966, p . 44); and Atkins Lake, Ontario 
(Ouellet, 1968, p . 19) . 
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GEOLOGIC RANGE. Pleistoc ene to Recent. 
Its range in the Pleistocen e is not pre 
cisely known (La Rocque, 1968 , p . 501). 

REMARKS . The fossil popula t i ons sampled 
in this study are composed of shells that 
correspond primarily to Helisom a anceps 
striatum and H . anceps unic arinatum. It 
is unclear whether or not these forms re
present a geographic race that merits sub
specific rank . However, they are charac
teristic of cool, hard water lakes and 
deserve recognition as ecophenotypes . Ri
gorous collecting of cool marl lakes may 
uncover more living populations . 

He l isoma camp anu latua (Say) 1821 

(Plate II, Figure 7) 

Plan c. rbis campanulatus Say, 1821, Acad . 
Nat . Sci . Phila ., Jour ., v . 2 , p . 166. 

Helisoma campanulatua (Say) , La Rocque, 
1968, Pleist. Mo1l.Ohio, pt . 3, p. 504 . 

ECOLOGY . The species typically inhabits 
lakes but is also found in quiet reaches 
of rivers and smaller streams . Lacustrin e 
habitats described by F. C. Balter (1928, 
p. 348) indicate that it occurs on a var 
iety of bottom types but prefers 9 . 3 to 1 
meter deep with vegetation . 

DISTRII.lJTION . Vermont west to North 
Dakota, south to Ohio and Illinois, north 
to the Mackenzie River drainage (La Roc
que , 1968 , p . 505) . La Rocque ( 1962 , p . 
30) reports the form from Gauvreau and 
Mahon Lakes in the Gatineau Valley and 
Whittaker (1918, p. 15) reports it. from 
McKay Lake , Ontario. The species is com
mon in the Gatineau Valley . Pleistocene 
distribution, this study: Manitou Lake, 
Lac Laflamme, Nesbitt Lake deposits Que
bec; Rochester Street andMcKay Lake depo
sits , Ontario. Pleistocene records {or 
the area include Richardson Lake deposit, 
Quebec (Gibson, 1967, p . 17), Box Marsh, 
White Lake (Clowers, 1966, p . 44, 55), and 
Atkins Lake, Ontario (Ouellet 1968, p. 
19) . 

GEOLOGIC RANGE. Pleistocene, late Wis
consin to the present (La Rocque, 1968, 
p . 505) . 

Helisoma trivolvis (Say) 1817 

(Plate II, Figure 8) 

Planorbis trivolvis Say, 1817, Nicholson's 
Encycl., Amer. ed., v. 2, n. p . , pl . 2 , 
fig . 2 . 

He l 1soma t ~ i; o !:•• s (Say) , La Rocque, 1968, 
Pleist. Mol l Ohio , pt . 3, p. 501. 

ECOLOGY . H. t .·tvolvis is found in lakes, 
sluggish parts of rivers, ponds, creeks 
ditches, and intermittent woodland pools . 
It seems to prefer stagnant water and ab
undant vegr~tatinn (La Rocque, 1968, p . 
5031 . The species is often quite abundant 
in very shallow water, less than one foot 
deep. on aquati: plant stems and plant 
debris along shores of lakes and areas of 
stre'lms wi t.h gentle current or standing 
wate .• . 

DISTRHIJTION . Atlantic coast drainage 
and Mississippi River system, north to the 
Ar c tic coast nf Canada and Alaska, south 
to Tennessee andMi ss<JU ri (La Rocque, 1968, 
p . 5031 . La Rocque (\962, p . 31) gives 
records for the Ottawa River , Meach Lake, 
Mahon Lake. Quebec . Whittaker (1918 p . 
15) lists it in the living fauna of McKay 
Lake. Heli ~uma tr~~olvts is now common in 
lakes and small sluggish streams of the 
Gatineau Valley and seems to be more abun
dant and widespread than earlier in post
Wisconsin time . P ~ eistoccne distribution, 
this study : \1anitou Lake (1 specimen) , Nes 
bitt Lake (2 sper.imens) . and Southwest Ve
nosta (! spe r. imen) deposits. Quebec . Spe
cimens occurred in the upper third of the 
sections . There are no other Pleistocene 
records for the region . 

GEOLOGIC RANGE. Pleistocene, Nebraskan 
or Aftonian to present (La Rocque 1968, 
p. 503). 

Genus p ;·omene tu!' F . C. Baker, 1935 

(Plate II, Figure 9) 

Plano~lns txacucu> Say , 11321, Acad. Nat . 
Sci . Phil:tdelphia , Jour ., v . 2, p . 168 . 

Promen~tus ~ x11.: uous (Say), La Rocque, 1968, 
P lei st . M(\ 11 . Ohio, pt . 3, p . 510 . 

EC,QLOGY. The species occurs in quiet , 
shallow areas of lakes and streams on soft 
mud bottoms (La Ro~que, 1968, p . 510). 

DISTRIBUTION . Northern United States 
east to the Rockies, Canada south to New 
Mexico (La Rocque, 1968, p . 510). Gatineau 
Valley lo.:::alities for the species are Ma
nitou Lake and Nesbitt Lake. Whittaker 
( 1918 , p . 15) found it living at McKay 
Lake, Ont&rio . Pleistocene distribution, 
this s~udy Manitou Lake, Lac Laflamme, 
and Nesbitt Lake deposits, Quebec ; Roch
ester Street deposit, Ontario . It also oc-
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curs in the Richardaon Lake marl (Gibson , 
1967 , p . 17) and the Box Marsh deposit 
(Clowers , 1966, p . 45) . 

GEOLOGIC 
to Recent 
107) . 

RANGE . Pleistocene , Sangamon 
(Hibbard and Taylor , 1960 , p . 

FAMILY ANCYLIDAE 

Genus Ferrissia Walker , 1903 

Ferrissia parallela (Haldeman) 1841 

(Plate II, Figure 10 ) 

Ancylus parallelus Haldeman, 1R41, Monogr . 
Limniadea N. America , pt . 2 , p . 3 of 
cover. 

Ferr i ssia parallela (Haldeman) , Basch , 
1963, Rev . freshwater limpet sna i ls N. 
America, p . 440 . 

ECOLOGY . The apecies occurs on leaves 
and stem-s of aquatic vegetation , particu
larly Sc i rpus and Typha, in shallow lakes . 
It seems to prefer clean water but has been 
collected in muddy , turbid water i n shal
l ow swamps . Shell proportions which are 
somewhat variable , may be greatly influ
enced by the ai'e and shape of stem s and 
leaves inhabited by the an i mals ( Basch , 
1963 , p . 440) . 

DISTRiflJTION . Northern United States 
and Canada from the Atlantic coast west 
wa r d , abundant in smaller lakes o f the 
Great Lakes region (Basch 1963 , p . 440) . 
La Rocque (1962, p. 29) cites a record for 
the Ottawa River . Living material was col
lected only at Manitou Lake during this 
study . Pleistocene distribution , this 
study : Manitou Lake, Lac Laflamme, and Nea
bi tt Lake deposita , Quebec; Rochester Street 
deposit, Ontario . Other nearby records 
include the Richardson Lake depos i t (Gib
son , 1967, p . 18) and Box Marsh deposit , 
Ontario (Clowers, 1966, p . 46) . 

GEOLOGIC RANGE. Pliocene to Recent (Tay
lor, 1960 , p . 61) . 

Ferr i ssia waZ.eri(Pilsbry and Ferriss) 1906 

(Plate II , Figure 11) 

Ancy lus wallreri Pi labry · and Ferriss, 1906, 
Acad . Nat . Sci . Philadelphia, Proc ., p . 
564 . 

Ferrissia wallreri (Pilabry and Ferriss), 
Basch, 1963, Rn. freshwater limpet snails 
N. America , p. 433 . 

ECOLOGY . F. wa·Lireri ia found on large 
flat surfacea , such as lily pads, in lal'
ger bodies of clean standing water (Basch , 
1963, p . 434). 

OISTRiflJTION . Actual range unknown; au 
thenticated specimens from Arkansas, Mich
igan, and California (Basch 1963 , p . 434) . 
A single recent specimen was collected at 
Nesbitt Lake, Quebec. Pleistocene distri
bution, this study : Lac Laflamme and Nes
bitt Lake deposits , Quebec . I jtnow of no 
additional records for the region, or Cana 
da . 

GF.OLOGIC Ro\NGE . Pleistocene , late Wis 
consin to the ·present . 

FNttiLY PHYSIDAE 

Genus Physa Draparnaud, 1801 

P.hysa gyrina Say , 1821 

(Plate II , Figure 12) 

Physa gyrina Say, 1821, Acad . Nat . Sci. 
Philadelphia, Jour . , v. 2 , p. 171. 

Physa gyrina Say , La Rocque,l968, Ple i st . 
Moll. Ohio , pt . 3 , p . 541. 

ECOLOGY . Physa gyrina is characteristic 
of shallow, slow moving or standing water " 
It generally occurs on a mud bottom , on 
coarser materials covered with a layer of 
mud or loose debris, and on or among aqua 
tic vegetation . Dawson (1911 , p . 2-44) 
describes in great detail the habitats of 
Physa and De Witt (1955 , p . 40) discusses 
the life history and ecology of Physa gy
rina . 

DISTRiflJTION . North America from Alaska 
and the Canadian Arctic to the southern 
United States , west to Texas and Cali for
nia (La Rocque, 1968, p . 543) . Ph1sa gy 
rina is widespread in the Gatineau Valley 
and was collected live at the following 
sites of Pleistocene depoaits: Manitou 
Lake, Lac Laflamme, Neabi tt Lake, and 
Southwest Venoata deposit . All Quebec 
recorda of Physa accumulated by La Rocque 
(1962, p . 31- 32) u:e reported aa spt•cies 
other than P. gyrina. Pleistocene distri
bution , this atudy: Manitou Lake , Lac La
flamme , and Neabi tt Lake deposits, Quebec . 
P . gyrina has been reported from the Rich
ardaon Lake depoait, Quebec (Gibson , 1967 , 
p . 18); Box Marsh, White Lake Ontar i o 
(Clowers, 1966 , p. 46, 55); and Atkins 
Lake depoai t Ontario (Ouellet , 1967 , n . 
p . ) . 
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GEOLOGIC RANGE . Pleistocene , Aftonian 
to the present (La Rocque, 1968, p . 542) . 

Physa heterostropha (Say) 1817 

(Pla te II, Figure 13) 

Limnea h e terostropha Say , 1817, Nicholson's 
En cycl ., Amer . ed . ,n . p . , pl . 1, fig . 6 . 

Phys a heterostropha (Say) La Rocque, 1968 , 
Pl ei st . Moll . Ohio, pt. 3, p . 545. 

Physa sayii Tappan , La Rocque, 1968, Pleist . 
Moll. Ohio, pt . 3, p . 548 . (discussed 
separately but considered a synonym of 
Physa heterostropha) . 

ECOLOGY . Typical P . heterostropha is 
found on mud in ditches, small brooks , and 
small rivers . Physa sayii , placed in the 
synonymy of Physa heterostropha by Wurtz 
( 1949, p. 31) , is the form characteristic 
of small lakes . La Rocque (1968 , p . 551) 
notes that this form also occurs in the 
Great Lakes , with the possible exception 
of Lake Superior . 

DISTRIEIJTION . Eastern United States and 
Canada, west to Texas, Utah, Wyoming , and 
western Canada (La Rocque, 1968, p . 546, 
550) . ,La Rocque (1962, p . 32) list.s rec
ord s for La ~he River , Que . ; near Hull; 
and Johnston Lake , Masham Co ., Quebec . 
Whittaker (1918 , p . 15) reports it from 

McKay Lake , Ontario. The species was col-
1 ected by the writer at Nesbitt Lake, Que
bec . Ple is tocene distribution, this stu
dy: Lac Laflamme deposit , Quebec; Roches
ter Street and McK!ly Lake deposits, On ta 
rio . 

GEOLOGIC RANGE Pleistocene, Aftonian? 
to the present (La Rocque, 1968, p . 550) . 

REMARKS . The recent and fossil material 
encountered in these collections is the 
lake form , Physa sayii . 

FAMILY CARYCHIIDAE 

Genus Carychiua MUller , 1774 

Cary ch i ua exiguua (Say) 1822 
(Plate II , Figure 14) 

Pupa exigua Say , 1822, Acad . Nat . Sci . 
Philadelphia , Jour ., v . 2 , p. 375 . 

Carychiua exiguua (Say) , Pilsbry, 1948 , 
Land Moll . N. America v . 2 , pt . 2 , p . 
1052 . 

ECOLOGY . The species occurs in moist or 
sometimes very wet areas among leaf mold , 
plant debris , grass, or under logs . La 
Ro cquP. (in press) adds floodplains , swamps , 
marshy areas , stream and lake margins. 

PLATE II . PLEISTOCENE MOLLUSCA FROM QUEBEC AND ONTARIO 

Fig . 1. Lyanaea palustris, Nesbitt Lake 
deposit, X 3 

Fig. 2. Lyanaea stagnalis, Nesbitt Lake 
deposit , X 1 

Fig . 3 . Araiger crista, Manitou Lake de
posit, X 16 

Fig . 4 . GyrauZus defl e ctus, Nesbitt Lake 
deposit , X 7. 5 

Fig . 5 . Gyraulus pa r vus , Manitou Lake de-
posit, X 11 

Fig . 6 . Helisoaa anceps,Manitou Lake de
posit, X 3 . 5 

Fig . 7 . Helisoaa caapanulatua, Nesbitt 
Lake deposit, X 2 

Fig . 8. Helisoaa trivolvis, Nesbitt Lake 
deposit , X 1.1 

Fig . 9 . Proaenetus exacuous,Nesbitt Lake 
deposit, X 10 . 5 

Fig. 10 . Ferrissta paralleZ~Manitou Lake 
deposit , X 7 

Fig. 11. Ferrissia 111alkeri , Lac Laflamme 
deposit , X 12 

Fig. 12 . Physa gyrina, Nesbitt Lake depo
sit , X 3 

Fig . 13 . Physa heterostropha, Rochester 
Street deposit . X 3 

Fig . 14 . Carychiu111 exiguua, Lac Laflamme 
deposit , X 14. 5 

Fig . 15 . Pa!"avitrea aultidentata, apical 
view, Nesbitt Lake deposit , X 6 . 5 

Fig . 16 . Paravitrea aultidentata , basal 
view, Nesbitt Lake deposit, X 6 . 5 

Fig . 17 . Euconulus fulvus, Manitou Lake 
deposit, X 9 

Fig. 18 . Nerovitrea binneyana, Nesbitt 
Lake deposit, X 11 

(Drawn by Barbara Sue Bickel) 
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DISTRIBUTION . Newfound! and west to Brit
ish Columbia andNewMexico, south to Flo
rida (La Rocque , in press) . It has been 
reported from the Ottawa area (La Rocque , 
1962 , p . 36) . Pleistocene distribution , 
this study : Manitou Lake , Lac Laflamme, 
and Nesbitt Lake deposits , Quebec . 

GIDLOGIC RANGE. Pleistocene , Aftoni an 
to the present (Baker , 1920, p . 388 ). 

RfltARKS . Harry (1952 , p . 5-7 ) concluded 
that C. e%iguua and C. e% i le Le' 1842 are 
not distinct species. 

FAMILY ZONITIDAE 

Genus Parav i trea Pilsbry , 1898 

Paravitrea aul t identata (Binney) 1840 

(Plate II Fi81Jres 15 , 16) 

Hel i % ault i dentata Binney , 1R40 , Boston 
Soc . Nat . Hist . Jour . , v . 3, p . 425 . 

Paravitrea aultidentata (Binney) , Pilsbry , 
1946 , Land Moll . N. America , v . 2, pt. 
1, p . 352 . 

EOOLOGY . ' Found unde r rotting logs and 
leaves .' (Robertson and Blakeslee, 1948 , 
p . 27) . 

DISTRIBUTION . Maine , Quebec , and Onta-
rio south to North Caro l i na , Alabama , and 
Arkansas , west to Michigan (Pilsbry , 1946 , 
p . 354) . Two specimens were re covered 
from the top (Unit 2) of the Nesbitt Lake 
section. 

GEOLOGIC RANGE . Unknown . 

Genua Euconulus Reinhard t , 1883 

Euconulus fulvus (MUller) 1774 

(Plate II , Fi81Jre,17) 

He l i% f u l v a MU 11 e r , 17 7 4 ( in part ) , V e rm . 
Terr . et Fluv ., v . 2, p . 56 . 

Euconulus fulvus (MUller), Pilsb ry , 1946 , 
Land Moll . N. America , v . 2 , pt . 1, p . 
235 . 

EOOLOGY . E'uconulus fulvus commonly oc
curs in damp leaf litter or under stones, 

.in wooded nd well shaded spota . It is 
common on floodplains and lake margins and 
ita shells areoften found in stream drift 
(La Rocque, in preas) . 

DISTRUIJTION . Holarc tic , widespread; 
absent fro11 thesoutheaater11 United States 

from Texas to North Carolina (Pilsbry , 
1946, p . 236) . La Rocque (1962, p . 37) 
listsarecord forHull, Quebec . Plei!lto
cene distribution , this study : Manitou 
Lake and Lac Laflamme deposits , Quebec . 
Gibson ( 1967 , p . 21) found four specimens 
at the tQp of the Richardson Lake deposit , 
Quebec . 

GEOLOGIC RANGE . Middle Pliocene , Fran 
ce , to the present (P i labry, 1946, p . 236 ). 
Kansan to present in North America (Hi b
bard and Taylor , 1960 , p . 147). 

Genus Nesovitrea Cooke , 1921 

Nesovitrea binneyana (Morse) 1864 

(Plate II, Figure 18) 

1/yal ina bi nneyana Morse, 1864, Portland 
Soc . Nat . Hist . Jour ., v . 1. p . 13 . 

Retinella b i nneyana (Morae), Pilsbry, 1946 , 
Land Moll . N. America , v . 2, pt. 1, p . 
259 . 

ECOLOGY . Nesovitrea binneyana lives in 
damp woodland habitats , especially among 
deciduous trees . Occasionally it is found 
in Sphagnua bogs (Oughton 1948, p . 94) . 
It has been found mainly under logs or nea r 
old stumps (La Rocque , in press) . 

DISTRIBUTION. Maine , Quebec and wes t ern 
Ontario south to Michigan , Ohio , Pennsy l
vania , and New York (La Rocque, in press ). 
Records exist for Hull and the lower Li 
hre River Valley, Quebec (La Rocque , 1962 , 
p . 39) . Pleistocene distribution , th i s 
study : Lac Laflamme deposit, Quebec . 

GEOLOGIC RANGE . Pleistocene , late Wis-
consin to present . 

Nesovitrea electrina (Gould) 1841 

(Plate III , Fi81Jre 1) 

Heli% electrina Gould, ·1841 , lnvertebr . 
Mass., p . 183 . 

Retinella electrina (Gould), Pilsbry, 1946 , 
Land Moll . N. America , v . 2, pt . 1 , p . 
256 ~ 

EOOLOGY . In lllinoia, the species is 
commonly found under logs and loose bark 
(F. C. Baker, 1939, p . 70). Oughton (1948 , 
p . 127) states that Nuovitrea electrina 
is restricted to. lake and river margins, 
or marshy places . Leonard ( 1959, p . 112) 
found it both in wooded uplands and along 
stream margins . Nesovitrea electrina in
habits woodlands and occurs in plant de -
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bris, decaying leaves, and in or around 
old stumps and logs . It is commonly found 
in swamps or mars~y areas on stream flats 
or margins of standing water, although it 
also occurs in drier habitats (La Rocque, 
in press) . 

DISTRI8JTION . Maritime Provinces and 
Ontario west to Alaska and Washington, 
south to Arizona, New Mexico, Kansas Mi s
souri, Indiana, Ohio, Virginia, and New 
Jerser (La Rocque , in press) . The species 
has been collected in the Ottawa area (La 
Rocque, 1962 , p . 39) . Pleistocene dis
tribution, this study : Manitou Lake, Lac 
Laflamme, and Nesbitt Lake deposits, Que
bec . 

GEOLOGIC RANGE . Late Pliocene to present 
(Hibbard and Taylor , 1960, p. 147) . 

FAMILY LIMACIDAE 

Genus Deroceras Rafinesque, 1820 

Deroceras sp . 

(Plate III, Figure 2) 

Deroceras Rafinesque, 1820, Ann . Nature, 
V. 1, p. 10 . 

Deroceras Rafinesque , Pilsbry 1948, Land 
Moll. N. Amer., v . 2, pt . 2, p . 532 . 

ECOLOGY . Slugs of the genus Deroce :- as 
occur in a wide variety of moist habitats , 
from woodlands to open places and in towns 
as well as wilderness areas . They are 
common garden pests . (Pilsbry, 1948, p . 
533). . 

DISTRHlJTION . The genus is represented 
throughout the Palearctic realm and the 
western hemisphere . Several species are 
confined to westem North America and two 
species, D. laeve and D. reticulatua, are 
widespread over North America . D. lae:.oe 
is recorded from the Ottawa district, but 
both species occur there (La Rocque , per
sonal communication) . Pleiatocene distri
bution, this st'ucy : Manitou Lake, Lac La
flamme, andNesbitt Lake deposits, Quebec . 
Gibson (1967, p . 22) reportaD . laeve from 
the Richardson Lake deposit, Quebec . 

GEOLOGIC RANGE. Upper Pliocene to Re
cent (Hibbard and Taylor, 1960 , p . 20) . 

REMARKS . These are moat likely shells 
ofD . laeve . 

FAMILY ENDODONTIUAE 

Genus Anguispira Morse . 1864 

Anguispira alternata (Say) 1816 

(Plate III, Figure 3) 

Helix alte r- nata Say, 1816, Nicholson's En
cy cl . , n . p . , pl. 1 , fig . 2 . 

Anguispira alternata (Say), Pilsbry , 1948 , 
Land Moll.N. Amer . ,v . 2,pt . 2 , p . 56G . 

ECOLOGY . Anguispira alternata is common 
and widespread . It is found under loose 
bark , dead wood , in stone piles, and under 
logs andstones . F . C. Baker (1939 p . 84) 
notes that the species is characteristic 
of the loose bark habitat . It seems to 
prefer somewhat open woodlands , such as 
clearings in old stands or open second 
growth . generally with plentyofc:over such 
as dense undergrowth, forest debris, or 
litter . Populations occur on the moist 
soil of floodplains in debris piles (La 
Rocque , in press). 

DISTIUBUTION . Nova Scotia west to On
tario , Michigan, Minnesota, South Dakota , 
Nebraska , Kansas , and Oklahoma, south to 
Texas, Louisiana, Mississippi, Alabama , 
and Florida (La Rocque , in press) . La Roc
que (1962 , p . 35) lists records for Ottawa . 
Pleistocene distribution , this study : La c 
Laflamme , Quebec . Whittaker (1921, p. 66) 
reports thespecies from the marl at McKay 
Lake , Ontario . 

GEOLOGIC RANGE Pleistocene, Aftonian 
to present (Baker 1920, p . 389) . 

Genus Discus Fitz.inger, 1833 

Discus cronkhitei catskillensis (Pilsbry) 189R 

(Plate III, Figure 4) 

Pyraaidula striatella catskillensis Pils
bry , 1898, Nautilus , v . 12, p . 86 . 

Discus cronkh i. tei catskillensis (Pilsbry ), 
Pilsbry , 1948, Land Moll. N. Allier., v . 
2, pt . 2, p . 605 . 

ECOLOGY . Pilsbry (1948, p. 606) state.s 
that the form is found on rotten logs and 
among leaves inhilly or mountainous coun
try, generally athigher elevations and in 
drier conditions than typical D. cronkht
tei . Ecological data reviewed by La Roc- · 
que (in press) indicate that D. cronkh'
tei catski llensis lives in hardwood for
ests under stones , ~ogs, and leaf litter . 
It occurs both in dry areas and moist si
tuations such as along the margins of 
1 akes . 
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niSTRIBUTION . Maine and the Adirondacks 
to Pennsylvania, west to the Upper Penin
sula of Michigan, Minnesota, and South Da
kota . Typical D. cronkhitei occurs across 
North America except for southern . United 
States . (Pilsbry, 1948, p . 602, 605) . La 
Rocque (1962, p . 36) cites records of D. 
cronkhitei for the Ottawa district . 

GEOLOGIC RANGE . Middle Pliocene to the 
present for D. cronkhitei (Hibbard and 
Taylor, 1960, p . 143) . 

Genus Helicodiscus Morse , 1864 

Helicodiscus parallelus (Say) 1821 

(Plate III , Figure 5) 

Planorbis arallelus Say, 1821. Acad . Nat . 
Sci . Philadelphia, Jour . , v . 2 , p . 164, 
407 . Typographic error on p . 164, in
tended spelling on p. 407 . 

Helicodiscus parallelus (Say), Pilsbry, 
1948, Land Moll. N. Amer ., v . 2, pt . 2, 
p . 625 . 

ECOLOGY . The species lives on decaying 
wood and damp leaves in shady or humid 
places (Pilsbry . 1948,p . 627) . F. C. Baker 
(1939, p. 89) observes that Helicodiscus 
parallelus is awood1and species that rare
ly occurs in open places . The species 
prefers to live in moist woodlands under 
logs, forest litter , stones, and brush . 
It occurs near lakes and in bogs and swampy 
areas . Grimm (1959, p . 125) found it in 
a variety ofhabitats other than woodlands, 
including quarries , debris near rai 1 road 
tracks , and the ruins of an old building . 

DISTRIBUTION . Newfoundland, Prince Ed
ward Island, New Brunswick, and Maine west 
to Manitoba , south to Georgia , Alabama, 
Arkansas, and Oklahoma (La Rocque, in 
press). La Rocque (1962, p . 37) lists a 
record for the Ottawa district. Pleisto
cene distribution, this study : Manitou Lake, 
Lac Laflamme, and Neabi tt Lake deposits, 
Quebec . Whittaker (1921, p . 66) found it 
in depositsatMcKay and Colton Lakes, On
tario . 

GEOLOGIC RANGE . 
to Recent (Hibbard 
144) . 

Pleistocene, Nebraskan 
and Taylor, 1960 p . 

FAMILY SUCCINEIDAE 

Genus Oxyloaa Westerlund , 18R5 

Oxyloaa retusa (Lea) 1834 
. (Plate III, Figure 6) 

Succinea retusa Lea, 1834, Amer . Philos. 
Soc . Tr an a . , v . 5, p . 117 . 

Oxyloaa retusa (Lea), Pilsbry, 1948, Land 
Moll. N. Amer. , v . 2, pt . 2, p . 785 . 

ECOLOGY . The species occurs in wet si
tuations such as along the margins of 
ponds, lakes , ditches , and streams, or in 
marshy or seasonally flooded areas . It 
lives on wet plant debris, wood fragments, 
stems of hydrophilic plants, or on wet 
mud and muck among vegetation . 

DISTRIBUTION . Labrador and Maine west 
to Montana , possibly British Columbia and 
the Yukon; south to Illinoi a, Ohio, Min
nesota, Iowa, North Dakota, and Montana 
(La Rocque, in press) . La Rocque (1962, 
p . 38) gives a record for Hull, Quebec . 
Pleistocene distribution, this study: Ma 
nitou Lak' Lac Laflamme, and Nesbitt Lake 
deposits, Quebec . Clowers (1966, p . 46) 
found Oxyloaa retusa in the Box Marsh de
posit , Ontario . 

GEOLOGIC RANGE . Early Pleistocene to 
Recent (Hibbard and Taylor,1960, p . 141). 

Genus Succinea Draparnaud , 1801 

Succinea ovalis Say, 1817 
(Plate Ill, Figure 7) 

Succinea oval is Say, 1817, Acad. Nat . Sci . 
Philadelphia, .•our., v . 1, p . 15 . 

Succinea ovalis Say , Pilsbry 1948, Land 
Moll . N. Amer., v . 2, pt . 2 , p . 1101. 

ECOLOGY. Succinea ovalis inhabits low 
areas adjacent to bodies of water, often 
on vegetation a foot or so off the ground . 
It has been found several feet from the 
ground on trees, and in both moist and dry 
•oodlands , under stones and leaves (Pils
bry , 1948, p . 804; Oughton, 1948,p . 94) . 

DISTRIBUTION . Newfoundland ind James 
Bay west to North Dakota and Nebraska, 
south to Alabama (Pilsbry, 1948, p. 803) . 
La Rocque (1962, p. 40) lists published 
records for the Ottawa district and Hull , 
Qut:bec . Pleistocene diatribution, this 
study: Manitou Lake, Lac Laflamme,Nesbitt 
Lake , andSouthwest Venosta deposits, Que
bec . Wbi ttaker (1921, p . 67) reporta it 
from the McKay Lake deposit, and Gi baon 
(1967, p . 19) found it in the Richardson 
Lake deposit, Quebec. 
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GEOLOGIC RANGE . Pleistocene , Yarmouth 
to present (Leonard, 1950, p . 24). 

FAMILY STmBILOPSIDAE 

Genus Strobilops Pilsbry, 1893 

Strobilops labyrinthica (Say) 1817 

(Plate III, Fipre 9) 

Helix labyrinthica Say , 1817, Acad. Nat . 
Sci . Philadelphia, Jour., v . 1, p . 124. 

Strobilops labyrinthica (Say), Pilsbry, 
1948 , Land Moll. N. Anaerica, v. 2, pt . 
2, p. 854 . 

Ea>LOGY . The species generally occurs 
on uplands , in d8111p deciduous forests un
der loose bark or debris. It also occurs 
in floodplain valleys . Baker (1939, p. 
114) notes that it inhabits old woods and 
recently cleared spots where logs and de
caying wood have accumulated . 

DI STRIIl.JTION . 'Sou them Ontario and Mas
sachusetts to Michigan, Illinois, ~nd Ar
kansas , south to southern Florida and 
Louis iana.' (Pilsbry, 1948, p. 863) . Ple
istocene distribution, thia study: Lac La
flamme and Nesbitt Lake deposits, Ouebec. 

GEOLOGIC RANGE. Pleistocene , late Wis
consin to present . 

FAMILY "PUPILLIDAE 

Genus Gastrocopta Wollaston, 1878 

Gastrocopta contracta (Say) 1822 

(Plate III, Figure 10) 

Pupa contracta Say, 1822, Acad. Nat . Sci. 
Phi !adelphia, Jour ., v . 2, p . 374. 

Gastrocopta contracta (Say),Pilsbry, 1948, 
Land Moll. N. Amer., v. 2, pt . 2, p . 880. 

ECOI.(IGY. Gastrocopta contracta is a 
woodland spec1es but occurs in a wide 
range ofhabi tats including moist, forested 
floodplains, wooded hillslopes, limestone 
bluffs, and less commonly, dry railway em
bankments. It is common in isolated de
ciduous woodlots . (F . C. Baker, 1939, p . 
97) . Information summarized by La Rocque 
(in press) indicates a preference for 
hardwood forests although the species also 
occurs in open areas where grasses, shrubs, 
and brush provide cover . 

DISTRIIl.JTIOK . Eastern United States 
and Canada from Maine, Quebec, and Ontario 
west toManitoba, south to Florida and Ve
ra Cruz, Mexico ; Cuba and Jamaica, proba
bly through introduction by man (Pilsbry, 
1948, p. 881) . La Rocque (1962, p . 37) 
notes a report of this species in the Ot
tawa district . Pleistocene distribution, 

PLATE III . PLEISTOCENE MOLLUSCA FROM QUEBEC AND ONTARIO 

Fig. 1. Ne.sovitrea electrina, Lac Laflam
me deposit, X 6 

Fig . 2 . Deroceras sp., internal shell, 
Lac Laflamme deposit, X 10 

Fig . 3 . Anguispira alternate, Lac Laflam
me deposit, X 17 

Fig . 4. Discus cron.hitei catskillensis, 
Lac Laflamme deposit, X 10 . 5 

Fig. 5 . Helicodiscus parallelus, LacLa
flamme deposit, X 10.5 

Fig . 6. Oxyloaa retusa, Lac Laflamme de
posi ·t, X 2 . 5 

Fig . 7 . Succinea ovali.s, Manitou Lake de
posit, X 4 . 5 

Fig . 8 . Strobilops aeneo, Nesbitt Lake 
deposit, X 11 

Fig . 

Fig . 

Fig . 

Fig. 

Fig . 

Fig . 

Fig. 

9 . Strobilops labyrinthica, Lac La
flamme deposit, X 14.5 
10 . Gastrocopta contracta, Lac L~t
fl amme deposit, X 14. 5 
11 . Gastrocopta tappaniana, Lac La
flamme deposit, X 14. 5 
12 . Vertigo bollesiana, Lac Laflamme 
deposit, X 14. 5 
13 . Vertigo aorsei, Lac Laflamme de
posit, X 14 . 5 
14 . Vertigo ot•ata, Manitou Lake de
posit, X 14. 5 
15. Vallonia pulchella, Lac Laflamme 
deposit , X 10.5 

(Drawn by Barbara Sue Bickel) 
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this study : Manitou Lake and Lac Laflamme 
deposits , Quel::ec . It occurs in the Rich
ardson Lake deposit, Quebec (Gibson , 1967 . 
p . 20). 

GEOLOGIC RANGY. . Early Pliocene to pres
ent (Hibbard and Taylor , 1960 . p . \~til . 

Gastracopta tappaniana (C . B. Adams) 18·i2 

( P 1 ate II 1 , f i gu r e 11 l 

Pupa tappaniana ' Ward ' C. B. Adan•s. 1842 , 
Thompson's Hist . Vermont, p . 15A . 

Gastrocopta tappaniana (C . A. A<lams). Pils
bry , 1941! , Land Moll . N. Amer ., v . 2 , 
pt. 2 , p . 81!9 

ECOLOGY . The species livr.s in wet hab-
itats such as floodplains, moist wood
lands, and swamps and ;.tream margins on 
pieces of wood, logs , stones , and damp lit 
ter . It occurs in wetter situations than 
Gastrucopta pentodon . (f . C. Bakf'r , 1919 , 
p . 101 ; La Ro cque , in press) . 

DISTRIBI.JTION . Ontario and Main e south 
to Virginia and 1\1 abama, west to Sonth Da 
kota . Kansa .~ . and Arizona : apparently ab
sent. from the southeastern Atlantic State " 
(Pilsbry, 1948 , p . 88Q ; La Ro ccptf' . in 
press). Pleistocene distribution . this 
study : Manitou Lake and LEe Laflammf' de 
posits , Quebec . 

GEOLOGIC RANGE . Late Plioc:ene to the 
present (llibbarq and Taylor . 19h0 , p . 127) . 

Genus Vertigo Mn 1 J e r, 17 7 4 

Verttgo bollesiana (Morse) 18n5 

(Plate III, Figure 12) 

lsth~r~ia bollesiana Morse, 1865 , Ann . Lyce
um Nat . !list . New York, v . 8 , p . 20Q . 

Ve:-tigo bollesiana (Morse), Pilsbry , 1948, 
Land Moll. N. Amer . , v . 2, pt . 2, p . 981. 

ECOLOGY . The species has been found in 
hardwood groves on bark and in leaf litter 
(Pilsbry, 1948, p . 98ll . Oughton 11948 , 
p . 94) reports V. bollesiana from dry wood
lands and fields as well as damp forest 
areas . 

DISTRIBJTION. Southern Ontario north to 
Lake Temagami ; Maine , Massachusetts, New 
Han•pshire, andNew York : also reported from 
Indiana, Michigan, Virginia, and Tennessee 
not verified by "Pilsbry (Pilsbry, 194A, 
p . 981) . La Rocque (1962, p . 41) lists 
records from north of Hull (hills near 
Ironsides) and the Abitibi region of Que
bec . Pleistocene distribution, this stu-

dy : Manitou Lake andLac Laflamme deposits , 
Quebec . 

GFDLOGIC RANGE . Pleistocene, Yarmouth 
to present (f . C. Baker, 1920 , p. 282). 

Vertigo morsei Sterki, 1894 

(Plate III. Figure 13) 

Vertigo morsei Sterki , 1!194 . Nautilus . v . 
8 . p 89 . 

ECOLOGY . Vert1go morsei occurs most 
comntonly near lake shores (F. C . Baker, 
1939 , p . 104) and ~,os,.;ibly the floodplains 
of creeks and rivers (Oughton , 194R , p . 
94) . 

niSTRII:lJTION . Ontario . Quebec, and New 
York wf'st to Mi chi ~an , Indiana, and I 11 i
no\s . Pleistocene distribution , this stu
dy · Manitou l.ake and Lac Laflamme dcpo
si ts , Quebec . Apparently these are the 
first Quebe c re<·ords of this specier . . 

GEOLOGIC RA."lGF. Plristoeenr. , late Wis-
consin to the present. . 

Vertigo ovata Say , 1822 
(Plate III. FiKure 14) 

Vel'ttgo ovata Say , 1R::!2 . Acad . Nat.. Sci . 
Ph i 1 ad td ph i a , J ou r . , v . 2 , p . 3 7 5 . 

Vertigo ovata . Say , Pilsbry . 1948, Lan1l 
Moll. N. America, v. 2 , pt. 2 , p. 952) . 

f.COI.OGY V. ovata inhabits leaf litter , 
plant debris , hark , grass , and undersides 
of log:; in moist situations, not far from 
water . It occurs on floodplain~ and mar
Kins of bodies of standing water. where it 
is often abundant am(lng grasses or hydro 
philic plants (La Ro cque . in press). 

[)lSTRIBJTION . Prince Edward Island and 
Ungava Hay . Labrador west to Alaska , Ari t
ish Columbia , Puget Sound , lltah . and Ari
zona : south to the Florida Keys, Texas, 
Mexico, and the West Indies (La Rocque , in 
press). A record for Hull, Quebec is men· 
tioned by La Rocque (1962, !J· 41). Pleis
tocene distribution, this study: Manitou 
Lake , Lac Laflamme andNesbitt Lake depo
sits, Quebec. . Gibson (1967, p . 20) re
ports it from the Richardson Lake deposit, 
Quebec ; andClowers (1966, p. 47) found it 
in the -eox Marsh deposit , Ontario. 

GFDLOGIC RANGE . Early Pliocene to pres
ent (Hibbard and Taylor, 1960, p . 135) . 
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FA\IILY VALLONJI DAE 

Genus l'a 1 lc n · 'l Ri ~so , 18 26 

Vatl o n •a pulche l; " (Mul l?.'!") 1774 

( Plat e III , Figurt> l'i) 

H e ~' .x p u i ~ he ' 1 
::1 Mtr 11 e r, 17 7 4, Ve rm . Te :- r . 

et Fluv . , v . 2, p . 30 
V a l ~ o n t a p ll ! c h e I! 11 ( M\i 1 1 e r ) , P i 1 s b ry , ~ 9 48 , 

Land Moll . ~ . . ~eri c a , v. 2, pt . 2, !• · 
!0 23. 

f:t:OLOGY . Ac car di ng to F. C. Baker \ 1039 , 
p . ! 18) , V. pu ! che 'i a oc curs in a vari ety 
of habitats inclttding wooded areas al<ing 
s treams, rail road emb ~nkm~n t s . and among 
grass and bu s he s It has been colle c ted 
from rather dry oropen situations su P-has 
field s and aro und ol d foundations (La Roc 
que , in pcessi. Th e spe~ie<~ is o£ten 
quite abund'lnt i n lawns and gard~n s whPn 
sh'ldt> andcover arept·"~ent ( Pilsbry . 19 48 , 
p. 1024) . 

DISTRIIIJTION . F.urasi a. North Afri ~ a 
North Americ~ eastofthe Rocky M ~ unt'iins , 
south t o Missouri 'lnd Kentucky : lo c91. ro · 
pulatio n s i. ntrodu c Pd in many ph ce s (P i!<
bry, !948, r 1024i . La Rocque ('.962, p . 

• 41) li ~ ts re co rd~ for the OttawJ di st ri C't. 

Pleist.o~ene distr i bution, this s tudy . M11 · 
nitcu L;.ke andl.a .~ L'<f!amme depo~ : ts . Qu e
be c. 

GEOl.OGIC RANGE . P! e i stocene, ~ebraskan 
to the pres ent ( Tayl o r , 1.960, p . 76 ). 

Se veral sl'e ci es, not ~n:ountered in thi s 
study , havt> bee n r eported from Pleistor.:en ~ 

depo s its i n th .~ Ott~wa Valley by other 
workr~ rs . Th e ·:;e rt'~oni ~ art> listed here 
w:. th !.c' :~. li ·~ i es and n• ferences . Additional 
fo ,,i.! }., ::.ali tiP' •' Hn be found for several 
'pc ~ ie ,, through ex.tmin~tion nf the refP.r-
en <: »s : t,.d by L ~ Ro :· que ( .1953 , p . 347) . 

Sl'lf \ERII:M 'HTirJ M Cl e .> sin . 1876 . Box 
Ma !'< h dnd Co · I tr.n l.~k" do•po :;i ts . On t . (Cl ow
·~!'~. !9oo , I' · 'lS. 55). a nd Hi chard snn Lake 
<i "fJ '· " : t . Qu t• ( Gib ,..o n . [967 , p . 9) . llouht
fu 1. . I.e t < fro m B,;x ~hrsh (OSU l'iS) are 
I' t ,. '· d . L' m · r:; F : ~I' h ..t , . r i i d m a t e r :. a I from the 
Hi ch a cd ~ un l. .. k., de po 5i t is not in the 
!'lei ~ t" ~" nt> >,l ., ). l.u .; .~ a cn!!.e-:tion at Ohio 
Stat e l:n i V P.~ s i ty . 

VAI.VATA SJNCERA Say . 1824 . 
and Wh 1 t e l.ake deposits , On t 
1966 , p HI , 55) 

Box Marsh 
(C lowers , 

PSF.UDOSl!CCI"lEA COLUMELLA (Say) 1817 . &x 
Mdrsh derostt , Ont . (Clowt>r s, !96o, p. 42) . 

SliCCINEA GROS\ 'F.NORJ Lea ,: 864 . Richard-
son Lak "' dep'l H t , Que (Gibson, 1967, p . 
19 .'. 
GLYPIIYAU~IA INDENTATA (Say) 1822 Hich 

~:- d , on L;,k ,.. d·, pooit, Que . (Gi bs on , 1967, 
r 21. 1 

GLYPHYAI . INIA PJiOAO..';J (Pi l. shryl 1899 . 
Ri. ·: h .1r d ~·m I ak ,o d :• pcs i t . Que . !Gibson , 
196 7. I' 2 J i . 

ZO~l 'f()J DFS NJ TI Il lS (Mtfll e r) ! 77 4 . Rich 
a r rl '" n 1. ·• ~ •·. QuI' . at top of .s e r: t ion and 
P'"b~b ly f rom d JiYi.ng p r: pulation (Gibson , 
lqb7 , r 2<'' . 

TRJ OmPSIS \Lff)LABRI S (SAy) !8ln . M··Kay 
l.1k • dt ·p<.si t , Ont . ( Whittak er, 1921 , pl. 
1>) . 

STFJ~OTREMA FRATER'IUM !Say) !816 . McKay 
l.ak" depo~ i t , Ont . (Whittaker , !921 , p. 
6 5 i . 

PALEOECOLOGY 

Genera 1 Statement 

Fre s hwat er marl with abundan t mollusk, 
ostra : ode , andplant fo ssils generally ac
: umulate .< in the littoral zone of lakes . 
Marl s als o form in the profun.da l zone or 
deep port ion of 1 akes below the depth of 
effe : tive light penetration , but thes e de
posits se em to be largely :ompcsed of car
bonate derived fr om shallow areas (SN<~in , 
1956 , p. 64 2 ) . Mad alone is not indi:a
tive of ~lit toral environment . Remains 
of planktoni c arthropods , chironomid lar 
vae, and diatoms are the <: ommon fossils in 
deep - water mai·ls . A thi.::k marl d e posit 
reaches depths of over 11 meters below the 
surface in Cedar Creek Bog, Minnesota . 
Lindeman (1941, p . 109i describes the deep 

portions " f thi s bed as very minute. com
pa c t ed ~ drbonato:: grains, and the upper re
gion a ~ : oa rse flakes with a bun dan t snai 1 
shells and pondweP.d seeds . Swain (19'i6. 
p . 632) f i nds t hH mollu~k s oc cur infre 
quently in hypolimnet ~ c sediments, and 
Whittake r ( t922, p . 1531 anrl Oexter (1950, 
p 20 1 f ound n,, mollusks below dPpths of 
9 and !2 feet dur i ng t.hei r studies of liv
i ng po pulations in busi: lake s. 

Swatn ( : 956 , p . 64q) notes that in Min
ne~ot a th!'!'l' is a dire c t rPlationship be
tween the -; oluble salt ~on tent of surround
i ng bedro ·c k and unc onsolidated material, 
And bi r. ti : p~ c du : tivity in lakes . The a
bundan :e -::. f soluble salts, total precipi
tation . and the ratio of runoff to evapo
ration ~on trol the rate of .::hange from 
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TABU 1 Vertical d1str1Wtion of species in the Manitou take deposit, ~ebec, Canada 

a 'I ~h ~li Jl~ ,, '1"1 

a .:! 

" jJI ~~ ·r1 ~~~ ~~~' il"l .:~If 1111 ~m ~~I ~~~ ~~ ~II ~ ~ ~~~ j ~.s ::l ::l ~~ 
.:l.o """ ::l.:l ::l!l 

g)i 
CQG ~~ d ~ 8 ~~ ~~ "lt "c ~i ~" .:! ~> ~~ -., M > ,!:1 

1 2 14 4 1 J4 2 60 
2 10 5 3 6 35 1 27 
3 3 28 2 3 11 64 1 6? 
4 2 24 75 56 29 J4 5 316 12 396 
5 7 5 18 53 42 72 79 379 32 493 
6 2 26 16 33 35 29 20 57 11 313 10 20 1 1 505 
7 6 7 105 ~5 90 136 189 95 9 2 5 422 
8 1 71 10 256 190 12 139 68 6 185 
9 8 104 21 164 227 57 238 150 J 5 450 

10 5 68 7 124 149 23 1 180 1?4 J J48 
11 7 98 4 113 152 9 2 171 107 5 346 
12 2 84 517 409 J 5 309 98 3 J6J 
13 24 450 256 2 251 96 4 JOB 
14 20 4'75 259 3 I 179 J4 1 223 
15 1>2 15 464 159 75 I 354 165 J 282 
16 32 29 160 253 158 22 313 214 8 228 
17 11 3 384 319 18 9 llj7 52 2 2 211 
18 24 721 285 6 )2 2 185 J8 1 230 
19 12 8 622 404 63 50 179 128 1 147 
20 180 37 38 10 296 10 I 218 88 2 9 4)2 
21 21 42 2 18 )48 2 4 276 76 16 663 
22 I 14 I) 2 1 245 13 232 69 3 25 578 2 
23 1 4 14 15 15 268 70 4 81 2 21 699 4 
24 16 21 6 112 126 198 8 75 1 650 5 
25 13 21 26 155 75 252 7 47 511 6 
26 6 13 1 147 45 416 2 J9 749 18 
2Z 6 14 . 11 4J I l8 ~~~ 

Jl~ Jl1 
~ 

Jl~ ~~ II~ ~~I 
11 ·~ ~ I ~~ ;l .:IJ~ " 

!Ill ~"I 
~ .:l II o :li 8.:! o 

~~ ~11 11]11~ HI L 
c 

~ g 
., ., 

mw ~11 ~il ~~~ .... .!I .... ~ il > ... 

"' ou .:~g 

~ H "" ...... .8 0"' z .. ...."' 
1 17 3 6 1 23 28 15 116 329 
2 1 15 2 105 
3 3 1 4 3 4 194 
!> 9 8 5 3 2 16 1J 45 1o61 

5 12 1192 
6 24 10 ,, . 12 8 8 1146 
7 67 9 17 15 12 4 21 2 1254 
8 40 10 16 7 8 9 8 I 1041 
9 59 17 5 8 12 2 8 5 1546 

10 51 17 9 3 26 8 2 1201 
11 55 10 2 18 I 2 1105 
12 2 9 12 I 1818 
13 10 43 48 1498 
14 5 3? 16 1253 
15 23 17 3 1603 
16 48 13 8 1491 
17 6 23 3 1193 
18 I 22 8 1555 
19 55 22 7 1698 
20 96 6 4 9 1442 
21 70 2 ? 1 1549 
22 27 3 10 2 1241 
23 6 2 6 1212 
24 6 I I 4 1231 
25 4 8 9 1134 
26 6 4 6 1452 
2 8 



TABLE 2. Vertical dletrlbutlon of 'pecles Ln the Lac Lana- depoal.t, Quebec, Canada 

~ 2 

~ll ~11 ~ll h ~~ jJI d li II II ill ~~~ ~~ H~ 
2 1 

2 12 ? 15 8 8 5 J8 1 
J 19 16 26 28 26 J ?J 1 
4 15 10 8 8 6 2 J2 1 
5 20 5 J 16 27 26 6 1 2) ? 
6 1 ?5 "' 5 9 1)4 125 154 52 10 2 12 205 64 
7 6 6) 9 14 185 122 188 J8 6 4 7 223 4) 2 
8 2 60 61 95 164 89 256 42 19 8 15 292 92 5 
9 14 J8 56 )7 16 96 195 44 12 11 1? 292 109 2 

10 1 1) 28 ?J 47 148 116 281 )1 9 ) 4 2)? 100 ) 
11 2 2 11 )9 ?5 )) 124 10? )H 54 1) 6 199 86 6 
12 ) 18 55 22 41 19 4 100 )04 120 11 9 150 114 6 
1) 1 4 5 40 51 52 68 145 ) 180 )19 90 6 2 255 101 2) 
14 1 24 25 so 69 62 95 205 6) 11 12 180 62 18 
15 2 15 20 93 82 64 76 )09 ~ 

16 11 211 65 19 
16 2 29 6 124 88 )2 9) 285 2 15 194 48 1) 
1? 2 )) 10 13) 115 46 100 )6) 66 16 1 )06 6) 16 
18 ?J 29 102 49 48 105 279 71 6 1 1?4 69 ? 
19 2 26 12 86 )6 6) 90 1)6 57 5 1 101 42 3 
20 4 4 J2 52 121 59 45 4 4 22? 224 52 ? ) 267 8) 17 
21 6 109 25 99 ?4 89 6 6 205 163 50 1 ) 3)9 55 5 
22 5 21 70 67 37 45 99 9 9 246 177 )1 6 3 221 46 
23 4 1 14 ~? 43 71 48 WI 10 10 206 167 )9 4 6 270 )6 1 
24 4 21 )1 so 52 9 9 205 1?4 J8 7 227 29 1 
25 12 68 44 126 141 117 10 10 205 177 31 6 2 260 52 2 
26 ) 6 16 2) )9 158 148 91 18 10 198 240 41 10 5 255 51 5 
27 4 8 5 24 J2 1)) 124 103 ) 3 124 198 30 10 4 145 35 9 
28 1 6 10 )3 43 13) 98 150 ) 3 305 J44 44 9 6 311 106 6 
29 1 6 19 43 52 35 )6 176 1 1 218 282 18 2 1 1?4 104 4 
30 9 11 47 41 ) 25 123 226 285 15 3 216 100 9 
)1 3 )6 59 6 22 146 2)9 )14 15 ) 244 116 8 
32 1) 3 41 35 4 47 153 217 309 6 197 110 10 
)3 9 4 49 64 9 56 119 231 289 8 216 120 6 
J4 7 1 6 24 2 J8 85 2?4 290 3 20? 10) 4 
)5 3 2 14 18 10 '71 48 )J4 247 3 212 ?2 7 
)6 ) 2 65 27 4 19 96 227 263 17 179 111 6 
37 1 2 7 ?2 as )6 160 259 376 27 248 1)6 5 

1'1 fi 'I It 'I ;~,H ~~ ll~ I~ ~~llil ~~ ~~~1111 d mm ~~~ d 
G 
~ 

j io ! H • 11~ i~ ~ H ~: ,~ ~ ; .. ! ~ ~~ ~~ ~ .i ~I H H <! d 
2 117 1 0 

2 - 8 1 1 235 rJ 3 - 15 5 1 1 255 
4 - 2 2 2 2 77 167 
5 - 19 4 1 5 )9 204 
6 1 21 7 3 1 4 2 945 
7 4 10 5 7 1 4 2 1 985 
8 7 4 7 5 ) 1 3 1259 
9 5 7 3 1 1o66 

10 ) 5 4 3 1112 
11 5 6 3 1092 
12 ) 5 4 2 1097 
1) 1) 24 1 - 9 1)98 
14 10 10 1 - ) 905 
15 7 6 2 10?4 
16 9 21 1 1022 
17 13 15 1310 
18 9 8 1033 
19 3 2 1 668 
20 7 3 1 1220 
21 7 6 ) 2 ~~ 22 17 5 5 2 1 2 
23 18 5 4 1130 
24 11 7 2 2 2 1 1023 
25 15 4 2 1 6 2 4 1 2 1300 
26 14 4 2 3 1 2 1325 
27 6 6 2 1 1o06 
28 19 10 2 3 2 1648 
29 6 2 1183 
)0 14 9 2 1147 
)1 21 19 1 1264 
) 2 16 25 2 1193 
)3 12 2) 3 2 1223 
J4 12 52 1 - 2 2 1115 
35 )1 109 2 118) 
)6 13 ) )6 2 10?5 
)7 7 20 1 lm 
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oligotrophy to e11trop~y in a new l~ke. 
Swain ( 1956, p. 651) concludes that the 
stage of lake trophication, degreP. of ther 
mal stratification , and basin morphometry 
strongly influence the coarse fra c tion of 
lake sediments . Depth of effective light 
penetration, or the depth to whi r h infil
trating light enables photosynthesis to 
equal or exceed respiration , also influ
ences lake sediments . Light. penetration 
determines the depth range of aquatic plants 
and is a greater factor than thermal stra
tification in differentiating li l.toral and 
deep basin sediments in eutrophic 1 akes . 
The following summary of sedimentation in 
hard-water lakes is based largely on his 
discussion . 

·Both the littoral andprofundal zones of 
a lake are characterized by l n w biotic 
productivity at the inception of lacu s trine 
conditions. Sediments are pr .. clominantly 
clastic material with coarser fra -:: tions 
set t 1 i n g i n n e a r- sh o r e a rea s an d f i n e r p a r
ticles settling from quieter wa te r in off 
shore portions of the lake . Th i s pattern 
is maintained while the lake remain~ in a 
state of low biotic productivity and is 
altered mainly by changes in type . size 
range, and size frequency of sediment trans 
ported into the basin . As nutrients build 
up in the lake and productivity inc-reases, 
littoral zone sediments contain increas
ing percentages of biogenic material in 
cluding mollusk shells, os t racodC' valve s , 
insect exoskeletons, plant detritu s, and 
marl. Marl beds are produced if there i11 
an abundance of carbonate ion . If car
bonate precipitation pr.oceeds at a slow 
rate or notatall, shallow water cleposits 
are characteristically peaty and saprope
lic clastics . In deep water, there is a 
corresponding increase in organic sediment 
consisting of fine phytogenic material, 
cladoceran exoskeletons , chi ronomid exo
skeletons, annelid worm parts , diatoms, 
pollen, and other microfossils . In addi
tion, carbonate grains and shallow · water 
fossils may be washed in from littoral a 
reas. The profunda! sediment is generally 
a mixture of copropelic or sapropelic ma 
terial and fine clastics . Di~tomaceous 
marls can develop in deeper parts of marl 
lakes during later stages when phytoplank
ton productivity ishigh and thermal stra
tification is minimized by filling in of 
deep areas. Continued filling of deep a
reas eliminates thehypolimnion and rai s es 
most of the bottom into the zone of ef
fective light penetration . At this point, 
thermal stratification ct:ases and the lit
toral zone covers all or most of the bot 
to~. Sediments deposited du r ing the last 
stages of filling are dominated by plant 

material . Bog peat occurs in low shore-
1 inc areas and lake peat accumulates in 
surviving pools of open water . 

Littoral sediments contain themost com
plete and prolific reeord of Pleistocene 
Mollusca in lake deposits . These beds may 
extend across most of the deposit in basins 
that are nearly or completely fi I led. In 
1 arger basins or shallow depressions in 
an early stage of filling, littoral depo
sits are situated on marginal shelves a
round all or part of the shoreline, de
pending on basin morphometry . 

In this study, the Pleistocene Mollusca 
and their enclosing sediment are inter
preted with reference to this generali1.ed 
sedimentary sequence . Analyses are based 
on faunal composition and the relative a
bundance of species (Plates IV-XI and 
Tables 1- 5). Observations on stratigra
phy, sediment type and distribution. and 
basin morphometry have been U!ied along wi tb 
these data to make paleoecological infer
ences . 

Manitou Lake [)eposi t 

At some stage in the C.hamplain Sea in
vasion Manitou 'Lake basin was ::~ubmerged 
under an inlet of the marine arm that ex
tended up the Gatineau Valley . When the 
present elevation of 550 feet emerged , the 
basin was isolated from the main water 
body except for a low valley north of the 
lake now occupied by the outlet stream . 
lA! ring the last stages of marine recession . 
the sand-gravel facies was limited to 
higher areas , whereas clay continued to 
be deposited in low, submerged depressions 
until the end of marine c:onditions . 

The gray m11rine clay deposited by the 
Champlain Sea at low elevations in the Ga
tineau Valley contains numerous Foramini
fera, mostly E!phtdiu• spp . and rarely , 
Miliolidae . Data summarized by Phleger 
(1960 , fig . 29, 31) indicate thal Elpht 
dtu• is characteristic of shallow near
shore areas and generally a sandy bottom 
with depths of 15 to 90 meters . ;\ water 
plane !ltanding at least 45 to 60 feet a
bove the present level of ManitouLake 
would have had an open connection with the 
main valley . 

The water body changed from a shallow, 
semi-isolated marine inlet to a eutrophic 
freshwater lake in a relatively short pe
riod of time . Most Foraminifera tests at 
the clay-marl contact are not fresh and 
were possibly derived from sediment ex
posed during successive drops in water 
level. This period of falling water level 
apparently included decreases in salinity 
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that eliminated the marine fauna but had 
not reached levels suitable for freshwater 
organisms . A high baselevel established 
by water standing in the main valley prob
ably controlled lake level atits earliest 
stage . As baselevel dropped, the outlet 
stream cut through unconsolidated material 
until bedrock topography controlled the 
course and gradient of the outlet and lake 
level. 

The marine clay grades into highly fos
siliferous rna rl or lake peat in a span of 
two inches on low shelf areas of Manitou 
Lake. The base of the marl on the north 
shore ranges from about 4 feet . below to 3 
feet above present lake level, and water 
most likely stood from 5 to 10 feet above 
present level at the beginning of marl de
position . 

Of the 28 freshwater mollusk species 
found in the deposit, nine occur at the 
base of the marl in the sampled section 
(Sample 27) . Gyraulus parvus, Valvata 
lew i s i , Pisidium nitidu~. and Lyanaea de 
campi are most abundant (Plates IV, V) . 
Pisidium L' ariabilt, P . coapressua, and 
Helisoma anceps striatua are present in 
smaller numbers . Single specimens of Val
vata tricarinata and Ferrissia parallela 
were recoYered from the sample . 'nlis as
semblage is characteristic of a littoral 
zone with fairly abundant aquntic veseta
tion . The abundance of Valvata lewisi 
and Lymnaea deca11pi, ·and · the absence of 
near-shore dwellers and land snails sug
gests a deeper offshore position , possibly 
in 6 to 12 feet of water . The basal 8 in
ches of marl (Unit 6) contains an abundance 
of detrital plant fragments and long, in
tact, vertically oriented plant parts . 
Most of the aquatic mollusks first appear 
in this unit and several species , Pis idiua 
variabile, Valvata lewisi, Spllaeriua la
custre , Araiger crista, and Gyraulus par
vus, reach their maximum relative abun
dance . 

AT a depth of 40 to 45 inches in the 
section (Unit 5) there is a decline in 
coarse plant detritus and themarl becomea 
progressively lighter colored, and eventu
ally white with indistinct gray banda . 'lbe 
decrease in plant fibers does not reflect 
a decline in littoral vegetation, aince 
the sediment still contains vertically 
oriented plant parts, abundant charophyte 
oogonia, and carbonate casts of charophyte 
stems . The change may represent vejfeta
tional changes on the shelf, floral chan
ges on the lake margin, increased rat,e of' 
carbonate deposition ~ or any comhination 
of these factors . A drop in lake level 
or a decrease in turbidity would increase 
the depth of effective light penetration 

and enable denser stands of aquatic plants, 
especially Chara, to thrive on the shelf . 
Denser vegetation would increase pH and 
the rate of marl deposition through photo
synthetic activity . 

A distinct change in faunal composition 
occurs in the vicinity of units 6 and 5. 
Pis idiulfl variabi le, Valvata lewis i, Sphae
riua lacustre , and A.r11iger crista gradual
ly disappearorbecome far less abundant in 
higher units. The decline ofGyraulus par
vus in the middle portion of the section 
may be in part a statistical artifact pro
duced by greater representation of other 
species in the assemblage . Pisidiua vari
abi l e reached its maximum abundance in this 
unit, and Valvata tricarinata increased 
rapidly, replacing V. lewisi as a major 
faunal elemtm t in the upper three-fourths 
of the section. Unit 5 marks a transition 
to warmer, shallower water and more dense 
vegetation thanprevailed duringdeposition 
of the lowest unit . The faunal change may 
have been affected by changes in any of 
the interrelated factors of depth , type or 
density of vegetation, light intensity, 
temperature, or pH. 

Near the transition from brownish- gray 
mnrl to white marl (Samples 19 to 21 ) , Pi
sidiu• ferrugineua,P . nitidua, P . ventri
cosua, andHelisoaa caapanulatua increase . 
The most abundant species in the white, 
bandeli marl Wni t 4) are P. ferrugineu~. 
P. nitidu11, Valvata tricarinata, and Gy
raulus parvus . Lyanaea decaapi Pisidiu111 
casertanu~, and P. variabile are less abun
dant here than in the preceding unit . Pi
sidiull ventricosua,Ly•naea stagnalis, He
lisoaa campanulatua, and Physa gyrina at
tain their maximum abundances in this unit 
but all are minor elements in the assem
blage . The common species occur in more 
nearly equ11l numbers than inUnit 5, where 
Gyraulus parvus accounted for 40 to 55 per
cent of the specimens . 

Pisidiu11 ferrugineua,P . nitidua,P . ven
tricosu•, and Helisoaa ca~panulatua are 
characteristic of a depth range of about 
3 to 9 feet . Accumulation of about 2 feet 
of sedinoent on the shelf and downcutting 
of the outlet decreased the water depth 
about 4 feet in this area . The relatively 
thick sequence of marl with intact charo
phyte stem incrustation• and.vaseular plant 
stems buried ill place indicates a period 
when thispart ofthe bottom was relatively 
free from current action and.major fluctu
ations in water level . A dense stand of 
Char a evi den tl y blanketed the bot tom. ln 
terms of faunal diver.sity, the quiet, ra
ther shallow water and dense Chara bed 
provided themost favorable molluscan hab
itat . 
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The numbers of P isidiu111 adams i, P . ca
sertanum, Sphaerium si mile, P ro menetus, 
and Ferrissia paral lela increase toward 
the top of Unit 4 , and land snails begin 
to appear more frequently in samples. A 
one-inch band of fine black gyttja (Unit 
3) occurs at a depth of 14 inches 1n the 
section but no particular change 1n the 
fauna· is associated with the bed . 

Banding is more distjnct in the topmost 
unit of marl (Unit 2). The bands are com
posed of gray clay , generally medium to 
coarse fragments , and fine plant detritus 
as well as marl. Coarse plant fragments 
are uncommon . Gyraulus parvus and Valvata 
trica .-inata are the dominant s pe cies and 
together they represent two - thirds of all 
specimens in the interval . Common , but 
less abundant species include P isi dium ca 
sertanum, P . co111pressu111 , and P . ferrugine
um . P . ada111si , Sphaeriu111 rhomboideum, S . 
stmile, Lymnaea obrussa , and Prom enetus 
exacuous areminor elements that reach their 
greatest numbers in this unit . 

The appearance or increase o f shallow
water and near-shore forms indicates water 
depth of less than 3 feet and closer prox
imity to the emerging shorel i ne . Sphaer
iids representasmaller percentage of t.he 
to tal mollusks, and species s u ch as Pis i 
dium ferrugineu/11 and P. nitidu111 that in
habit moderate depths and cool water are 
far less abundant . The clams that maintain 
or increase their numbers are those that 
prefer light current, a · substrat e of or
gani c detritus , or that tolerate a wide 
range of conditions . The change to shallow, 
near-shore conditions altered the habitat 
of bottom dwelling organisms in two ways . 
The. canopy of vegetation , mostly Chara , 
thinned and the bottom was more exposed 
to gentlecurrents and solar radiation than 
before . Secondly, greater quantities of 
allochthonou·s material were laid down on 
the shelf . 

The shallow-water assemblage o f aquatic 
mollusks continues into the peat layer (U
nit 1) . At this stage of filling the bot 
tom was composed predominantly of medium 
to coarse plant fragments, and emergent 
vascular plants along with occasional pieces 
of wood provided habitable surfaces pro
jecting above'the bottom . Similar condi
tions occur in extant lakes in less than 
2 feet of water and in areas exposed to 
annual fluctuations of water level. 

Land gastropods that occur with increas
ing frequency in the upper half of the 
section were washed in from a low wooded 
shoreline . Living specimens and shells of 
recently dead animals are abundant in the 
surface sample along with weathered fossil 
shells of aquatic mollusks . 'nl'e most a-

bundant land snails, Vallonia pul chella, 
Gastrocopta tappaniana, Carychium exiguum, 
and Vertigo ovata, still inhabit the open 
wooded and grassy area now established on 
this portion of the deposit . 

The marl deposit on the north s ho re of 
Manitou Lake is 150 feet wide and formed 
on a shallow shelf. As sediment ac cumu -
1 a ted on the p 1 a t.f o rm and 1 a k e l e v e 1 d ro p -
ped, the shoreline portion was filled , in
vaded by emergent aquatic plants , and fin
ally grown over by shore vegetation . Th e 
larger, lakeward part of the deposit wa s 
gradually exposed to wave action that be 
came more intense as the lake level con
tinued to fall. Wave action has cut a dis 
tinct bank , left a lag of coarse carbonate 
£ragmen ts on the bottom , and inhibited the 
development of littoral vegetation . Small 
clumps of Chara, sparse mats of aquati c 
moss , andafew emergent aquaticplantsar e 
scattered over the otherwise bare bottom . 
A bed of sedges grows offshore from a small 
peat bed on the west edge of the marl . 

Little isprecisely known about the chem
ical preferences and tolerance limits of 
freshwater mollusks, but pH range s (Mor
rison, 1932 , p. 389-396) associated wi th 
several species that occur in this deposit 
indicate a p& of 7 . 0-8~4 from Units 6 to 
2 . Valvata lewisi and Sphaerium lacustr e 
suggestapH of 7.1 to 7 . 7 for Unit 6, and 
the known values forPisidium adamsi imply 
similar or lower values for the top o f the 
section. Except for P . ventricosum, the 
species in Unit 3 are chara c teri s t ic of 
more basic conditions . Any pH increase in 
Unit 3 that can be inferred from the mol
lusks was probably a microenvi ronmental 
difference produced by a local increase in 
photosynthetic activity and poor circula
tion rather than a change in water chemis 
try that occurred throughout the greater 
part of the lake . Within bog vegetation 
on the shore margin (Unit 1) pH probably 
dropped below neutrality . A pH range of 5 
to 7 can be inferred from data presented 
by Dexter (1950, p . 22 - 25) for the margins 
of an alkaline bog in Ohio. 

Three zones of aquatic mollusks occur in 
the Manitou Lake section . A lower zone 
that extends from the base of the marl to 
the base o!Unit 3 is characterized by Val
vata lewisi and Sphae:-iu111 lacustre, but 
Gyraulus parvus, V . lewisi, and Pisidium 
variabile are the most abundant species. 
The assemblage inhabited the deep outer 
margin of the littoral area . A middle zone, 
largely concurrent with Unit 3, contains 
Pisidiua ferrugineua,P . nitidum , and Val
vata tricarinata as the characteristi c and 
most abundant species. Several other s p e 
cies reach their peak abundances in this 
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zone . An upper zone of near- shore and 
shallow-water species begins near the top 
of Unit 3 and is marked by increases in 
Pisidium ada111si, Ly111naea obrussa, Valvata 
trica~inata, Gyraulus parvus, and alloch
thonous land snails . This assemblage con
tinued into the overlying peat but was 
succeeded by land gastropods when tilling 
and shoreline emergence were complete . 

Lac Laflamme deposit 

The early history ofLac Laflamme is si
milar to that of Manitou Lake. Both lakes 
occur at about the same elevation and the 
stages and time of marine recession were 
probably the same in both basins. 

Across low terrain on its west shore, Lac 
Laflamme connects with Lac Bernard, a much 
larger body of water to the south . ~ring 
the last stages of marine conditions and 
its earliest freshwater phase, Lac Laflam
me was part of a continuous water body that 
included Lac Bernard and several smaller 
lakes . When the 14-foot beach along the 
north shore was constructed, these basins 
were isolated from the main valley except 
for narrow connections throu~ low valleys 
eastofLac Bernard and along the northern 
path of present drainage . 

There is no sedimentary evidence of a 
long transition period between marine and 
freshwater conditions . Marine clay at the 
graded con tact with freshwater sediments 
contains both fresh andweathered tests of 
Foraminifera . At least part of this ma
terial was reworked during the period of 
transition from brackish to fresh water . 
Salinity levels tolerable by a few species 
of near-shore Foraminifera may have per
sisted for some time after the depression 
was more or less isolated from open water 
in theGatineau Valley arm of the Champlain 
Sea. 

In the samp 1 ed section, the first un
doubted freshwater sediment ismarl inter
mixed with clay and clay fragments (Unit 
5). The baseofthis unit (Sample 37) con
tains 17 of the 27 freshwater mollusk spe
cies found in the deposit. 1be graphs of 
relative abundance ofmollusks (Plates VI, 
VII, and VIII) show an uncharacteristic 
degree of uniformity thro11ghout the sec
tion . Species that generally exhibit long 
vertical ranges and pronounced fluctuatio·ns 
in abundance in other deposits maintain 
rather constant numbers throu~out the sec
tion. Near-shore aquatic species and land 
snails occur unusually low in the section. 
Eipt species of land gastropods were re
covered from the lowest marl unit . The 
steep slope of the submerged shelf and 
shoreline slope enabled material from near-

er shore · and adjacent wooded slopes to be 
transported into offshore areas by gentle 
currents and surface runoff . The most a
bundant mollusks,A•nico!a liaosa, Valvata 
tricarinata, and Gyraulus parvus, are in
habitants of plant beds ; plant detritus, 
charophyte oogonia, and carbonate casts of 
Chara stems are abundant in the sediment. 
Vascular plants and charophytes were well 
established at the beginning of marl de
position . Freshwater mussel glochidia are 
common near the base and indicate that 
the lake was colonized by unionid clams 
and their fish hosts early in its history . 

The mollusks in Unit 5 are inhabitants 
of the littoral zone of lakes , generally 
at depths of less than 12 feet. Marl oc
curs about 3 feet above present lake level 
and water level apparently stood at or near 
the 5 foot terrace during the early stages 
of marl deposition . The samp 1 e was u'nde r 
about 12 feet of water and initial depo
sition began in over 20 feet of water on 
the lakeward margin where up to 15 feet of 
marl accumulated . 

The trend toward increasing purity of 
the marl that occurs upward through Unit 
5 stops at an overlying bed of interspersed 
fossiliferous marl, clay andclay fragments, 
coarse plant material, and wood (Unit 4) . 
The wood layer, mostly small trunks and 
branches of birch, extends along the north 
shore and was dense enough to block an 
earlier attempt to excavate a pit 75 feet 
west of the sampled site. Many of the wood 
fragments are clearly charred and several 
of the larger pieces are pointed and bear 
distinct beaver incisor marks . The more 
abundant aquatic mollusks show few changes 
in the unit except for slight increases in 
Pisidiu111 fe~:-ugineua, P . nitidua, and P . 
vent~icosua . The number of P . adaasi in
creases sharply . The abundance of P . ad 
alllsi and P . ventricosu• seems to reflect 
the heavy accumulation of plant debris . 
These species usually appear near the top 
of sections where woody plant debris be
gins to accumulate in very shallow areas 
next to shore . These species must be used 
cautiously as depth indicators . Lyanaea 
stagnalis andGy!"au!us deflectus first ap
pear in this unit, probably as new arrivals 
to the lake . The number and variety of 
land snails increased and specimens repre
senting 15 of the 18 species fqund at Lac 
Laflamme were recovered from ~his inter
val. 

Unit 4 was laid down d~Jring a rapid in
flux of wood debris, driftwood, and eroded 
material. One or more forest fires gene
rated wood debris and accelerated erosion 
on shoreline slopes by disrupting vegeta
tion. Beaver were also active in intro-
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ducing wood into the lake. Much of the 
wood probably accu111ulated as floating drift 
along this shore before becoming water
logged and sinking . Surfa ce runoff peri
odically dumped sand , clay , clay clumps, 
and fire debris into the littoral zone of 
the lake , and autochthonous 1<ed1ment was . 
also redistributed on the shelf by in creas
P.d turbulence during these periods. 'The 
number of land snails and near-shore a'lua 
tic mollusks washed into deeper water in
creased. This episode of rapid sedimenta
tion s e em e d to h a v e 1 i t t l e d i s c e rn i b 1 e e f -
feet on the aquatic mollusk assemblage, 
although it must have altered the bottom 
and aquatic plant beds for a short. peri od 
of time. Slight declines in the numbers 
of Amnicola limosa, Helisoma campanulatum, 
and H. anceps may be partly due to di s tur
bance of aquatic vegetation . 

The wood layer is overlain by 4 inches 
of impure marl (Unit 3) that in turn grades 
into an overlying bed of rel a tively pure 
marl (Unit 2) . Unit 2 is a white banded 
marl with vertically oriented plant parts. 
Amnicola limosa, Gyraulus par;;us , P ist dium 
variabi le, and Valvata tricarinata are the 
most abundant species . The firs t three of 
these reach their maximum abundances , wh ere
as V . tricarinata continues a gradual de
cline that began near the base of th., sec 
tion. Species tha't live among vegetation 
in quiet water su<:h as Heltsoma . campanu
latum, Lymnaea stagnalis , and L . decampi 
are slightly more l!lbundant . P<std!Um ad 
amsi andP . ventricosum whose maximum den
sities are reached along shore or in sha!
low water among detritu s occur less fre .. 
quently . 

The most abundant species in Unit 2 are 
inhabitants of dense aquatic plant beds , 
generally in water less than 4 to 5 feet 
deep . Water stood between 2 and 3 feet 
above present level. Biogenic material 
produced in the littoral zone rather than 
allochthonuus material dominates the sedi
ment in this unit , but the continued oc
currenceofnumerous land snails indicates 
that runoff still carried shore materials 
onto the shelf. The interval represents 
quieter andmore stable littoral conditions 
than existed during the previous unit~ 
Lymnaea obrussa,Pisidium lilljeborgi, and 
Campe lo111a dec isu11 apparently invaded the 
lake at this time . 

Mollusks that normally inhabit shallow 
areas wander into or occasionally inhabit 
deeper areas, but most of the specimens 
that are preserved as fossils in units de 
posited in deeper water are transported 
there by water currents or floating vege
tation . Reduced current action in Unit 2 
lessened the number of shallow water in-

habitants being washed in to deeper areas 
in the littoral zone . In deposits where 
only gentle cunents prevailed and very 
little mixing of near-shore and offshore 
elements took place, the sudden appearance 
of a species may reflect the transition 
to near-shore conditions as filling pro 
gressed . as well as colonization. Most 
likely , a few specimens of Lymnaea decampi 
and Campeloma decisum would have appeared 
as allqchthones in Unit 4 had populations 
been established in shallow areas near 
shore during depo.si tion of this interval . 
Campe loma dec is um was an early inhabit
ant of the Gatineau River drainage that 
managt>d to reach and establi11h populations 
in several of t.ht> larger lakes . Since it 
relies on upstream migration for disper 
sal, physical stream barriers evidentl y 
prevent its entry into many lakes . After 
reaching Lac Laflamme and giving birth to 
one andprobably more generations, the po 
pulation died off. The species requires 
a substrate of loose, fine sediment and 
the absence of extensive a1·eas of sui table 
bottom type may have been a factor in its 
disappearance. 

There is a sharp decline in the number 
of aquatic spec i es in the top 14 inches of 
the section (llnit l), and only two , Pisi
dium casertanum and p. co~apressu11 increase 
in number of individuals. The relative 
number of land snails increases apprecia
bly, partiqdarly Vallonia pulchella, Gas
trocopta tappaniana, and Carychium exigu 
um. Calcareous day at the base of the 
unit !(rades into a clay loam toward the 
top. Good drainage along this segment of 
the shoreline prevented peat accumulation 
during the final phases of filling.. Peat 
beds overlie marl on the east end of this 
deposit , and the 111a rl bed on the west shore 
where shoreline slopes are gentle and 
drainage is poor . Changes in the mollusk 

. assemblage that are usually associated with 
heavy accumulation ofplant detritus , such 
as increases in the number of Gyraulus 
parvus and Pisidium ada111Si, do not occur 
at the top of this section. Reworked clas 
tic sediment and organic detritus from 
shore and debris from stands of aquatic 
plants filled in the area after marl depo
sition ceased . 

The land snail assemblage in the middle 
part ofUnit 1 is characteristic of a moist 
woodland with abundant 1 eaf 'li tter of wood 
debris. The common species, Gastrocopto 
tappaniana, Carychium exiguu111, Nesovitrea 
electrina, and Oxylo111a retusa are inhabi 
tants of lowland woods, usually near bodies 
of water. Vallonia pulchella dominates 
the top two samples and is a common species 
in the open pastureland habitat that now 
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covers most of the soutft altGre Gf Lac La
flamme. 

The molluscan fauna indicates a pH range 
of 7 . 0 to 8 . 4 . Values in the lower part · 
of this range are suggested for Units ~ 
and 4 by the increases in Pis idi ua adaas i 
and P . ventricosua . 

Many of the aquatic mollusks range 
throughout the section with only minor 
fluctuations in relative abundance . Sev 
eral slight changes are associated with 
Units 3 and 4, butnodistinct subdivision 
of the littoral assemblage is evident. An 
upper zone, coinciding with Unit 1. is dis
tinguished by an increase in land snai 1 s 
and a decline in the number of freshwater 
mollusks . 

Nesbitt Lake deposit 

Nesbitt Lake, like the basins of Lac La
flanune and Manitou Lake , is underlain by 
Champlain Sea clay containing shallow- water 
Foraminifera, and the basin apparently had 
a similar history of transition from marine 
to freshwater conditions . There isahigher 
proportion of fresh tests of roraminilera 
in the upper few inches of clay here than 
in the other deposita . 

Duringthewaning stagesofthe Champlain 
Sea invasion, Nesbitt Lake basin remained 
connected with Lac Gauvreau to the south 
and to a shallow portion of the Catineau 
Valley arm that stood in lower valleys to 
the north and northeast. Several other 
small lakes , including Johnston Lake and 
Fairburn Lake, are associated with this 
area and drain across it to the Gatineau 
along with Nesbitt Lake. 

On the southwest shore of !'fesbi tt lake, 
weathered freshwater shells and scatterea 
patches of marl and calcareous clay indi
cate that littoral sediments accumulated 
at least 2 . 5 feet above pre11ent lake level 
on this shore . Marl extends to about 3 
feet above present lake leYel on the east 
shore . The marl beds on the whole contain 
more plant debris than the other deposits 
examined during this study. Tht: freshwater 
unit that overlies marine clay (Unit 5) 
in the sampled section is a 11- inc!\ inter
Yal of granular marl. Frapented charo
phyte stem incrustations are the major con 
stituents and account for the arenaceous 
texture . 

Twenty of the 31 aquatic mollusks found 
in the deposit are present at the base of 
the marl (Sample 27). Valvata t!"ica~inata, 
Gyraulus parvus, and Pisidiua nitidua are 
the dominant species at the base and 
throughout the marl (Plates IX, X). Aani
cola liaosa, Ptsidiua fe~rugineua, Physa 

gy~ina, Valvata le111isi, and Proaenetus ex
acuous are common in Unit 5, although each 
generally represents less than 10 percent 
of a total sample . Gyraulus deflectus ap
pears about mid-way in the unit (Sample 
23) and is present in all overlying sam
ples . Several other less common species 
appear first near the top of Unit 5 . Pisi 
diu• nitidu•, P . coap~essua, Aanicola li
aosa, Ly111naea deca111pi, L. palustris, He
lisollla ca111panulatu111, and Physa gyrina 
reached their maximum relative abundances 
in this part of the section . Fragments of 
freshwater mussel shell and glochidium 
valves at the base of the marl are evidence 
of established mussel population!! during 
the earliest freshwater phases of the bas
ln. 

The molluscan assemblage in this unit 
and the lower half of the section are char
acteristic of amoderately shallow littoral 
area , probably within a depth range of 5 
to 10 feet. Most of the species, includ
ing Gyraulus parvus , Ptsidtu• ni.tidu111 , and 
A111nicola li111osa are abundant on or among 
rooted aquatic plants . Coarse plant frag 
ments in the upper few inches of clay and 
lower few inches of marl are largely from 
narrow-leaved vascular plants . Deep - water 
vascular plants , possibly Myriophyllu111, 
Vallisneria, and : certain members of the 
Potamogetonaceae, were common at the be
ginning of freshwater conditions but were 
soon replaced by dense beds of Chara along 
this shore . Relatively stable littoral 
conditions and high biotic p roducti vi ty 
were reached very soon after establishment 
of a freshwater environment . The lake was 
quickly colonized by aquatic mollusks . 
Very little material was washed onto the 
submerged shelf from shore , and a single 
specimen of Oxyloaa retusa was the only 
land gastropod recovered from this inter
val . 

The overlying marl units (Units 2- 4) are 
generally similar to one another but rep
resent a decrease in coarse plant detri
tus . Vertically oriented plant parts and 
abundant charophyte fossils .occur in these 
intervals and there is no evidence of less 
aquatic plant growth . The decline in plant 
detritus apparently reflects a greater 
dominance of the alga, Chara, over vascu
lar plants, or less plant material being 
carried into the lake . Pisidiu111 nitidua, 
Valvata t ricarinata, and Gyrau lus parvus 
continue to be the most abundant species . 
Pisidiua ferrugineua, Sphae~iua rhoaboid
eua, S . siaile, P . ventrtcosua, and Ly•
naea stagnalis increase in numbers, and 
V. lewisi, S . lacustre, and L. palustris 
decline in this interval. The common spe-
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cies and those reaching their maximum num
bers are indicative or moderately shallow 
water (3 to 6 feet) and abundant vegeta
tion . V. lewisi and S . lacust-e occur in 
the lower parts and decline toward the top 
of the sections at Manitou Lake (Plate X) 
and Richardson Lake (Gibson, 1967, p . 7, 
8). These species are characteristic of 
deeper littoral areas in marl lakes . The 
occurrence of L . palust:-Ls at the ba s e of 
the section and its almost complete dis
appearance in higher units demonstrates a 
preference for deeper littoral areas that 
is contrary to published ac counts of its 
shallow water habitat. The confused sys
tematics of these animals cast doubt on 
conclusions drawn from the literature con
cerning their biology . Changes 1n the 
relative abundance of most species are 
slight or occur gradually, suggesting ra
ther uniform conditions throughout the marl 
units. 

Inhabitants of shallow-water plant de 
bris close to shore increase near the con
tact between marl and the overlying unit 
of peat and marl (Unit 1) . Valvata tr :
ca:-inata and Gyraulus parvus are the dom 
inant species andtheir relative abundanr:e 
shows a resurgence in this interval that 
is a typical occurrence among shoreline 
vegetation and plant detritus. Pis i d : um. 
fe:-rugineu/11 andP . nitidum decline·d sharp 
ly in this unit but remained the most ab 
undant sphaeriids . Pindium adams;· and P . 
vent~Lcosum increased when greater quan 
tities of plant debris accumulated on the 
bottom . However, many species that were 
common in the marl also occurred in the 
top 2 inches of the section. Much of the 
organic detritus deposited 1n the late 
phase of filling has been lost during sub
sequent erosion . A drop in lake level ap
parently interrupted the bog stage of fil
ling and exposed this ·area of the shore 
to erosion . 

The land snail assemblage is character
istic of a moist woodland habitat and close 
proximity to water . The fauna is poor in 
species and numbers in comparison to those 
of Manitou Lake and Lac Laflamme . 

Mollusks and lithology indicate a pH 
range and vertical sequence of change in 
temperature and pH similar to that infer
red for Manitou Lake . Vertical changes 
in the Mollusca are more gradual in the 
Nesbitt Lake section - than in the Manitou 
Lake deposit, and variation in en vi ron
mental conditions may have been equally 
gradual . 

Three molluscan zones are evident in the 
Nesbitt Lake section . A lower zone that 
includes Unit 5 and partofUnit 4 is dom 
ina ted by Pi s i d i um n i t i dum., V a 1 vat a t :- : · 

c annata , and Gyraulus parvus . Sphaerium 
lacustre, Valvata lewisi, and Ly111naea pa
lust·Ls distinguish the assemblage as one 
occurring in a deeper portion of the lit 
toral en vi ronmen t. The middle zone repre
sents a transition from offshore to shal
low , marginal conditions . Pisidium niti 
dum., P. ferrugineu•, Valvata tricarinata, 
and Gyraulus parvus are the most abundant 
species . Lymnaea stagnalis, Sphaerium. 
rhom.boideum, S . siaile, and Ferrissia pa · 
ralle la increase in the lower part , and 
Lymnaea obrussa and Pisidiu• ada111si occur 
in the upper portion. Intermingling of 
near - shore and offshc·re elements occurred 
1n the interval . The assemblage changes 
near the contact of Units 1 and 2 where 
material from shoreline vegetation in
creases in the sediment . Samples are com
posed mostly of Gyraulus parvus and Val 
vata tricarinata, most other aquatic mol
lusks decrease innumber, and land gastro
pods become more frequent . 

Southwest Venosta deposit 

The basin of the Southwest Venost11 depo · 
sit is smaller and shallower than tho se 
of the other extant lakes sampled in this 
study. Although the lake appears to have 
an extensive zone of open water, observa 
tions from shore and aerial photograph s 
reveal shallow beds of submerged aquatic 
plants across the northern half of the lake 
and far from shore in the southern half . 
A pro fundal zone, if present, is restricted 
to a small area in the southern half of 
the lake. The basin is in a later stage 
of filling than the other Gatineau Valley 
sites and mostly peat is being deposited 
at present . Bog peat is accumulating on 
the northern margin and lake peat covers 
the shallow bottom, at least in areas that 
could be observed from shore . 

The marl deposit extends to 6 inches a 
bove present water level on the north shore . 
It is exposed or covered by a few inches 
of peaty material and scattered clumps of 
grasses where above water . Seasonal in
creases in water level inundate much of 
this marl meadow and bog area . Many fresh 
shells ofHeliso11a trivolvis, Lymnaea sta
gna! is, and Oxyloma retusa lie on the sur
face along with fossil specimens of other 
species eroded from the marl. 

The marl has a fine texture and light 
gray color. Coarse plant fibers are pres
ent but there is very little fine plant 
detritus interspersed with the carbonate. 

No fossils were recovered from the sand 
that underlies peat and marl beds in this 
deposit and the material may be of marine 
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or post-marine freshwater ong1n. During 
freshwater marl deposition, water level 
probably stood about 2 feet higher than 
the present level in order to produce re 
latively pure marl on the outer margins of 
the deposit . Most of this increase in 
lake area involved the north shore within 
the areas of marl and peat i n Figure 8 . 
Other part s of the shoreline are rather 
st eep ly banked and a 2 foot rise in water 
level would only slightly increase the 
submerged area . 

Th e mollus c an assemblage (Table 5) in
cludes fewer s pecies than are present in 
the Manitou Lake, Lac Laflamme, and Nesbitt 
Lake dcpo.:.its , and sever a l factors may be 
responsible for the la ck of var i ety . TI1e 
basin is somewhat isolated about 50 feet 
above the larger and more closely connected 
lakes t o the n orthe ast, and the early stage 
of ma rl deposition may have been too short 
to allow colonization by a great number of 
species, especially those that disperse a 
long waterway co nne ct ions . The absence of 
fr eshwater mussels or their glochi di a sup
por ts thi s possibility . Al s o, the Cine 
textured marl and worn fragments of charo
phyte casts suggest that the shelf was ex
po sed to current agitation strong enough 
to break and abrade delir.ate incrustations 
into f i ne parti cles but not strong enough 
to disturb aquatic vegetation greatly . A 
maximum depth of about 3 . 5 feet decreasing 
to less than 18 inches in the last stages 
of marl deposition restricted vegetation 
to rather short plants that offer a mini
mum of protection and habitable surface 
area . These conditions may have been un
sui table for certain sp.ecies . 

Gyraulus pan1u s and Pisidiu11 variabil~ 
were themost abundant species in the sam 
ple, whereas Valvata tricarinata accounted 
for only 2 percentofthe total specimens . 
The mollusks are inhabitants of shallow 
and well vegetated littoral areas where 
marl is accumulating. The large number of 
Ptsidiulll v ariab il e in a habitat where P . 
nttidu111 andP . ferrugin~ulll are usually the 
most common bottom dwellers, apparently 
reflects the unstable bottom conditions 
that existed during marl deposition . The 
unusually low number of Valvata tricarinata 
might be related to the presence of cur
rent action. 

The fossil assemblage is quite different 
from the 1 i vi n g faun a samp 1 ed a 1 on g the 
present shore , and from stranded spec1mens 
on the bog meadow . H~liso111a trivolvis is 
very abundant, and Ly111naea stagnalis and 
L. 11egasoma are fairly common at present 
in the lake . No specimens of these lym
naeids and only one specimen of H. frivol
vis were recovered as fossils from the 

marl or peat beds . Valvata tricarinata 
and Helisollta anc~ps were not found alive 
but collecting offshore might have pro
duced specimens . L . •~gasoaa apparently 
colonized the lake after the early stage 
of marl deposition . 

Wilsons Corners deposit 

Waddington (1950 . p . 16) states thatmarl 
overlies sand and is overlain by peaty ma
terial ina marsh between two lakes at Wil
sons Corners (fig . 6) . The grab sample 
examined in this study came from freshly 
exposed marl that had been bulldozed over 
the present lake shoreline as fill. It 
was impossible t.o determine if the marl 
was moved in from a landward position or 
dredged from below water level and redis
tributed as fi 11 . 

The mollusks were studied primarily to 
gain distrihution records , since the value. 
of most paleoecological conclusions is 
limitedbythe absenceofdetailed informa
tion concerning field relationships of 
samples. Although the marl is quite fos
siliferous, it contains the smallest num
ber of species of any deposit sampled in 
this study. Valvata tricarinata, Gyraulus 
parvus , and Pisidiua coapn!ssu• together 
account for 95 percent of the specimens 
(Table 5) . A111nicola li111osa, H~lisoaa an
ceps striatua, Ly•na~a decaapi, and a sin 
gle sper.imen of v~rtigo sp . make up the 
rest of the assemblage. The species are 
common inhabitantsofshallow and well ve
getated littoral zones of marl lakf•s . The 
presence of charophyte beds is verified 
by abundant stem casts and o'3goni a. Frag
mentsofnarrow-leaved vascular plants and 
occasional pieces of moss are also present. 
The numerical dominance of V. tricarinata, 
Gyraulus parvus, and a species of Pisidi
ua tolerant of near-shore conditions sug
gests that the sample accumulated in a 
shallow (2-4 feet) portion of a littoral 
marl bed during the waning stage of marl 
deposition . 

Rochester Street deposit 

A depression cut by a former stage of 
the Ottawa or Rideau Rivers remained as a 
shallow ponded body after the stream aban
doned this channel for a lower course. 
The sequence of coarse sand overlain by 
silty clay at the base of the section was 
deposited during the last phase of fluvial 
activity or an initial stage of lacustrine 
sedimentation . No mollusks, ostracodes , 
or plant macrofossils were found in these 
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cl asti c units . Pollen s tr atigrap hy i ndi 
cates that marl d epo s iti on b .. gan about 
7000 years BP . bu t a C-1 4 date ,;u gge s ts a 
greater age . 

Mollusks in the marl unit ( Pl ate XI ) are 
characteristic of a mo d e r ate l v s h a llow 
I i t to ra 1 h abi tat with water depths of less 
than ll or 9 feet . Th e Mo l l usca indicate 
a pll range of 7 . 0-8 . 2. Th e abu ndant spe 
c ies are all inhabitant s o f p l a nt beds 
At least seven thin bands of plant detri
tus occur in the unit and l ight e r colored 
marl layers contain abundant charophyte 
stems, o'ogonia. and vas cular plant detri · 
tus. Increase in Amntcola l i mu sa and If ~ · 
lisoma anceps upward throu~h the unit rnay 
have been in respon s e to incr e a ~e s in plant 
density . Gyraulus par v u .<, but n o t Va!va
ta tricartnata, increases at the top uf 
the marl . Any c omplete mollus •· an transi
tion to bog conditions o c cu rre·d during 
deposition ofoverlying peat units . The 
somewhat errati c fluctuati ons In there
lative abundan c e of Lymna e a dec ump ~ and 
Hel isoma campanulatum are probably a func
tion of sample size . A s mall quantity of 
sediment will not adequately sample popu
lations of larger sized or l e s s c ommon 
mo l luscan species . 

Marl production halted as th e_ d epre s sion 
filled with marl and plant de bris . and 
m a r sh v e get at i on con s t r i c. ted th e are a o f 
open water . About 2 f eet of pl ant detri
tus a cc umulated during the las t s tage of 
filling when a bog habitat prevai l e d . 

MrKay Lake deposit 

Marl beds at McKay Lak~ are s i tuatcd on 
the east and south shorelines about 15 to 
20 feet above present lake level . The lake 
outlet empties into the Ottawa River and 
has cut a valley 25 to 40 f eet d e ep into 
Champlain Sea andpost-marine cl ays (Whit
taker, 1922 , p . 143) . Present lake level 
is about 15 feet above th e Ott a wa River. 
The beds were deposited during a higher 
water level , probably at a late s tage of 
post-Champlain Sea fluvial de position in 
the Ottawa Lowland when the Ottawa River 
stood a t a s 1 i gh t 1 y hi gh e r 1 e ve 1 th an at 
present . Whittaker (1922, p . 142) states 
that these sediments formed during the last 
stages of marine invasion but assumed that 
the drop in lake level was due wholly to 
headwater down·cuttingof the outlet stream . 
More likely, this early stand was main
tained by a higher stage of theOttawa River 
and a higher water table in the lowland , 
at a time when the regional uplift was not 
yet complete. When the Ottaw a River as
sumed a lower level, the drop in baselevel 

enabled 
deep en 
l eve] . 

the discharge from McKay l.ake tn 
the outlet channel and lower lakl' 

Wh i t taker ( 1918 , p . 15 and 1 9 2 2, p . J ::i J ) 
s tudied the Pleistocene Mollusca of Md\a y 
Lake in detail . A marl sample was exam 
ined to verify his results and to evaluate 
his paleoecological interpretations My 
list adds only Ptsidiam ferrag i neum , P . 
v ariabile,P . lilljeborgi,Lymnaea de c amp t, 
and Oxyloma retasa to the fauna . 'lb es P 
minor additions may have been lumped in to 
P . casel'lanam, L . ob russa , and Sucr· tn e u 
ovalis by Whittaker . Whittaker (1921 , p . 
t>Sl reported several land gastropods from 
the deposit but on ly one terrestrial spc~ 
cies occurred in rny sample . 

Gyraulas par vus, Valvata tricar· inata , 
and Amntcola limosa are the most abundant 
species but Lymnaea decalllpt, Hel isoaa an 
ceps striatum, Physa heterostr0 pha, and 
PisidlUm casertanam are common, although 
less abundant (Table Sl . P . casertanum 
occucs in a wide range of habitats but ha ~ 
an optimum depth range of less than 3 
meters , and Physa heterostrophaalsoliv es 
in a variety of lacustrine habitats . Tit e 
~ther species are usually associated with 
abundant aquatic vegetation in shallow wa
ter . A pll range of7 toR is indi c atP.d by 
the mollusks . Similar values were report e d 
f rom th e p r e sen t w a t e r bo d y by K i n d 1 c ( I 9 2 i . 
p . 5) . 

Charophyte nl:l'gonia and vascular plant 
detritus are abundant . but onlv a few Cla
ra stem casts can be seen in the comp act 
material . The fine - grained and relativ :• \ y 
pure marl issimilar in appearance to that 
of the Southwest Venosta deposit . TI1e 
south and east shorelines of M c Ka~ Lake 
were apparently exposed to wavt• ac:tion 
during the higher water level . PrP.sP.nt 
1 ake level is much lower in the basin and 
the water surface is more protected fmrn 
wind turbulence . Whittaker <1918 , p . 17 1 
notes that fossi Is of some species . esp e 
cially Valvata trtcarinata ann lfeli so ma 
campanulatam, were smallt-r than living sp e
cimen!' at McKay Lake and con cluJ., ;.; that 
t.he fine- textured ma.·l produced an unsui t 
able molluscan habitat. The great abun 
danceof fossils in the deposit contradi c t s 
this conclusion. Whittaker (JQ2l, p . 14-ti -
155) also described existing mollus c an 
habitats in McKay Lake . lie notes an ab 
sence of pronounced wave or current a c tion . 
a large proportion of organic deposits , 
absence of marl production, and the oc
currence of most mollusks along the shore 
where emergent aquatic plants are absent 
and the bottom is a soft, black mud . This 
habitat is different from that representc~d 
in the marl deposit and many altered fa c -
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tors such as nutrients , wave and cur rent 
acti on, type of submerged surface s, in ter
specific competition, as wel l as bot tom 
type can account for size differen ces. The 
littoral environment that exists toda y in 
McKay Lake is more similar to that repre
sented in peat beds overlying marl uni ts . 
Howe ver, the small number of species in 
this marl deposit as compared with other 

deposits may be a f11nct.ion of current and 
wave action making the shallow littoral 
zone a less suitable habitat for certain 
species that require quiet bottom condi
tions. The exact position of the sample 
in the section is unknown but the abundance 
of aquaticplantinhabitants and the rarity 
of land snails suggests a position in the 
lower or middle third of the marl bed . 

CONCLUSIONS 

Paleoecology 

Reg ional aspects 

Eut rophic lakes formed in several o £ the 
deepe r basins in the Gatineau Valley very 
soon after they emerged from theChamplain 
Sea . Water in the depressions changed from 
marine to fresh in a relat ively short pe
riod of tim e. Some e arly stages in the 
transition fr om oligotrophy to eutrophy 
such as transport of soluble nutrients in
to the basins and initial influxes o£ se
dimen t from freshly exposed watersheds ap
paren tly t ook place during the marine epi
sode or its waning stages . 

Lak e levels have fallen in the Gatineau 
Vall ey since the beginning of freshwater 
deposition. High stands during the early 
histo ry of the basins were controlled by 
wate r remaining at sea level in the main 
valley . As rt·gional uplift continued, ba
sins became more isolated and outlet down
cutting controlled lake levels . The Roch
ester Street and McKay Lake deposits both 
reflect lowe: ring of the Ottawa River and 
a general lowering of the water table in 
the Ottawa Lowland. Freshwater bodies were 
in all likelihood more numerous and more 
closel y connected than at present on up
lands surrounding the high stand of the 
Olamplain Sea, and freshwater organisms 
were able to disperse throughout this sys
tem of surface water quite rapidly . Non
marine Mollusca that migrate along water
courses , such as Naiades, were able to co
lonize basins early in their freshwater 
history . The more ubiquitous freshwater 
forms that disperse by passive means un
doubtedly moved quickly in to new areas un
der these conditions . 

The Late Wisconsin molluscan fauna is 
simila r to that now inhabiting southern 
Ontario and Quebec . Except for possible 
minor fluctuations in temperature and pre 
cipitation, the a ssemblage existed in la
custri ne environments not too different 
from those now characteristic of the re -

gion . There is no reliable indication in 
the fossil Mollusca ofpost-glacial clima 
tic fluctuations recorded ' in the ' pollen 
stratigraphy . Climatic variations were 
possibly not severe enough to affect la
custrine mollusk assemblages. It is diC 
ficult to differentiate between complex 
mi croenvi ronmcn ·. al conditions in lakes and 
minor fluctuations in regional climate ; 
therefore , utmost care should be used in 
drawing climatic inferences from aquatic 
organisms under these circumstances . In 
southern deposits, for instance in Ohio, 
the occurrence ofHelisoma anceps striatum, 
Pisidium fe~rugineum,Promenetus exacuous, 
and other northern species in littoral se
diments is a valid indication of cooler 
temperatures than · at present . When tem
perature variation seems to be the best 
explanation for changes in fossil popula
tions of stenothermal mollusks from within 
their present geographic range, tempera
ture variation within the water body should 
be considered before any past variation in 
regional climate is assumed . 

Molluscan habitats 

Four molluscan habitats are represented 
1n the lacustrine sequences examined in 
this study . Watts and Bright (1968, p . 
860) named and described several habitats 
of living mollusks in conjunction with a 
study of Pickerel Lake, South Dakota and 
two of their terms are adopted here . 

The she 1 te red lacustrine h a hi tat of Watts 
and Bright (1968, p . 860) includes shallow 
areas generally less than 10 feet deep, 
where the bottom is soft marl and gyttj a . 
Rooted aquatic vegetation is dense , with 
scattered open areas, and very little wave 
or current action disturlos the water . It 
is represented in the lake deposits of this 
report by impure, poorly sorted marl and 
marly gyttja with a conspicuous coarse
carbonate fraction ofplant encrustations. 
Fine to coarse organic plant detritus is 
common and larger fragments of plant parts 
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are often preserved in place. The living 
mollusk community found in this habitat by 
Watts and Bright (196R , p. 861 ) consisted 
of 21 form•; the most diverse assemblage 
they encountered . In my Pleistocene sam
ples, the greatest number of species oc
curred inunits referable to this habita~ . 
Ptsidium nitidu111 , P . ferrugineum , Gyraulus 
parvus , Valvata tricarinata , V . lewisi, 
Hel isoma anceps, H, campanulatum, Lymnaea 
decampi, Promenetus exacuous, Physa gy .·i
na, Sphaerium rhomboideum, and S . s imi !e 
are common species inunits apparently de
posited in the sheltered littoral areas 
of Pleistocene lakes in the Gatineau and 
Ottawa Valleys . This habitat can extend 
from water only a few feet deep to the 
outer portions of the shelf , and species 
that generally inhabit deeper and c ooler 
parts of the littoral zone such as Valvata 
lewisi and Sphaeriu111 lacustre also dwell 
in these surroundings . The conditions de 
scribed above prevailed during rna rl depo
sition in the Manitou Lake section , Units 
2 and 5 in the Lac Laflamme section . dur 
ing marl deposition in the Nesbitt Lake 
section , and in Unit 3 of the Rochester 
Street deposit . 

The open lacustrine habitat of Watts and 
Bright (1968, p . 860) refers to parts of 
the littoral zone affected by moderate cur
rents and periodic wave action . Such are 
as occur in less than 12 feet of water and 
have marly silt and sand bottoms . Vege 
tation is generally less dense than in she l 
tered arPas andl11rge spots without rooted 
plants are common . Watts and Bright (1968, 
p . 860) fo"und only Pisidium casertanum, 
Lampsilis radiata siliquoidea, Amnicola 
li111osa, Gyraulus parvus, Helisoma anceps, 
Val vat a t rt car in at a, and V . lew i t i 1 i vi n g 
in this habitat. The present north shore
line of Manitou Lake is an example of ex
posure to strong wave action wherea~ the 
Southwest Venosta deposit and the deposit 
at McKay Lake were produced under condi
tions of less extreme exposure . These beds 
are composed of relatively pure and fine
textured marl with less fine plant debris 
than is generally present in the other de
posits examined . Apparently they were ex
posed to gentle but persistent oscillatory 
wave action that kept plant bodies and 
loose bottom sediment exposed to periodic 
motion . The agitation prevented forn.at.ion 
of thick encrustations onplant parts , and 
fragmented most carbonate casts into fine 
material. The mollusk specimens fron: these 
deposits show no signs ofunusual abrasion . 
Gyraulus parvus, Valvata tricarinata, Am 
nicola li111osa, Ly•naea decampi, Helisoma 
anceps , and a few species of Pisidium con
stitute most of the freshwater assemblage 

in the Southwest Venosta and McKay Lake 
deposits . Species of Pis idium that occur 
in quiet areas and the larger lymnaeid and 
planorbid snails are absent or poorly re
presented . Few species make up the assem· 
bl age . 

1be shoreline habitat, termed a littoral 
habitatbyWatts and Bright (1968 , p . 861) , 
includes the very shallow margin along 
shore where plant debris. and clastic ma
terial form the bottom and dense stands of 
emergent plants such as cattails or rushes 
are common. It also encompasses submerged 
or wet portions of the encroaching mat of 
hydrophilic mosses and higher plants , as 
well as mud flats, shoreline pools, and 
small inlets . This part of the lacustrine 
environment is more affected than others 
by seasonal changes in water level, storms , 
and diurnal or seasonal temperature chan
ges . Outer margins of the area are inhab
ited by many of the mollusks that occur in 
deeper water, but Ly•naea obrussa and L . 
dalli are the common bottom dwellers along 
shore, with species of Oxylo111a and Succi 
nea often occurring on wet areas of th e 
shoreline. The plant dwellers, Gyraulu s 
parvus and Valvata tricarinata, and some 
sphaeriids live among plant debris or the 
bog mat. During seasonal periods of high 
water, inhabitants of shallow offshore a
reas invade the marsh habitat. Dexter 
( 1950, p . 21) found that an 8 to 10 inch 
rise in lake level enabled mosl species of 
aquatic Mollusca temporarily to invade 
marginal areas' of "a bog 1 ake . 

The peat and fine~ clastic beds that over -
1 ie marl deposits in the Gatineau Valley 
were produced by the shoreline marsh en
vironment . The characteristic aquatic 
species in these units are Gyraulus par 
vus, Valvata tricarinata, Pisidiu• caser
tanum, P . coapressu111, P . adamsi, and Lym 
naea obrussa . Other species also extend 
into the peat layer but in decreasing num
bers toward the tops of sections . These 
were probably regular inhabitants of the 
emergent plant zone but seasonal invaders 
of the shoreline bog during times of high 
water . Likewise, many of the land snails 
preserved in peat layers were likely sea
sonal inhabitants of the bog mat as well 
as allochthones . 

The top 4 to6 inches of sections in the 
Gatineau Valley include living animals and 
modern shells of land gastropods . These 
rep resent a wooded low land h abita t . The 
most common species, Carychiua exiguum, 
Nesovitrea electrina, Vertigo ovata, Gas
trocopta tappaniana, and Vallonia pulchel 
la normally occur in moist, wooded areas 
usually adjacent to bodies of water . 
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Role of plants 

Rooted aquatic plants are well known as 
primary producers, inhabitable surfaces, 
and shelterin g structures in the aquatic 
ecosystem . Vegetated shallow areas har
bor species andindividualsofconsumer or
ganisms in large numbers . The common fresh
water mollusks in marl beds in the Gati
neau Valley region and elsewhere in east
ern North America are species whose liv
ing representati ves thrive in this complex 
littoral community. In addition to in
fluencing faunal composition, aquatic ve 
getation seems to be the primary agent 
forming the marl deposits encountered in 
this study. Algae,particularly a few spe
cies of bluegreen algae and Chara , are 
quite efficient at marl accumulation . The 
marl deposits discussed in this report were 
laid down amid more or less dense beds of 
Chara , and marl is sti 11 accumul sting at 
Lac Laflamme andManitou Lake on and among 
Chara plants. Few vascular plants arepre
sent in the vicinity of marl deposition 
and most of the carbonate is being laid 
down in the zone of submerged vegetation . 
Davis (1900, p. 494; 1901 , p . 506) con
cluded that charophytes are largely res
ponsible for the accumulation of lake marl 
and its tex .tural properties. Some slight 
variation in molluscan assemblages may be 
associated with establishment of almost 
pure cha rophyte stands , or stonewort mea 
dows, and thepresence of fossil charophy
tes should be noted in conjunction with 
studies of non-marine mollusks from car 
bonate deposits. Unlike vascular plants, 
stoneworts produce very little organic de
bris , and a succession of decreasing plant 
detr i tus in a section can be misinterpreted 
as a decline in vegetation if charophyte 
fossils are overlooked . 

Origin of the fauna 

Most of the Pleistocene Mollusca found 
in the Ottawa-St . Lawrence Lowland and ad
jacent areas arecommon species whose ran
ges extend over the greater part of east
ern North America and beyond . Such or
ganisms contribute little to determining 
the origins of an assemblage in a small 
regional unit such as the Ottawa and Gati
neau Valleys. Eleven of the species have 
more restricted ranges and they are: Ly•
naea dalli, L . decaapi, L. haldeaani, L. 
aegasoaa, Helisoaa caapanulatua,!errissia 
parallela, Nesovitrea binneyana, Discus 
cronkhitei catsk illens is,Gastrocopta tap
paniana, Vertigo bollesiana, and V. aorsei. 

Together, the present range of these forms 
includes the Great Lakes- St . Lawrence 
drainage system and adjacent portions of 
the Upper Mississippi River system, coast
al drainage in New England , and northern 
parts of the Ohio River system . L . dalli 
extends into the southwestern United States 
and F . parallela has an uncertain range 
but is most abundant in the Great Lakes 
region . 

Mollusca apparently followed retreating 
ice into the Great Lakes region from un
glaciated ·areas in the Mississippi Valley, 
and i t i s 1 i k e 1 y that th i s advance fo 1 -
lowed deglaciation northeastward into the 
eastern Great Lakes and St . Lawrence ·Val
ley . Gadd (1962 , p . 2) describes varved 
glacial lake clay overlain by marine sedi
ment in the Rideau Valley south of Uplands 
Airport . This section and others in the 
Ottawa Valley seem to mark the northern 
extent of Lake Frontenac, a pre-marine gla
cial lake .· The deglaciated southern por
tion of the Ottawa Lowland was open to 
molluscan colonization prior to inundation 
by marine water ; however , there are no 
recordsofLate Wisconsin mollusksinpost
glacial beds overlain by marine sediment 
known to the writer. Marine water extended 
to between Pembroke and Deep River, Onta
rio and into the Gatineau Valley during 
the maximum advance of the Champlain Sea . 
Emergent parts of the ·Frontenac Axis such 
as the Algonquin Park-Renfrew County area 
and unglaciated uplands inPontiac County, 
Quebec north of Ottawa River were still 
available for non-marine molluscan habi
tation . Segments of populations that be
came established in lakes at higher eleva
tions before the marine in vas ion probably 
survived the 01Bmplain Sea interval in 
these bodies of fresh water . A corridor 
for eastward dispersal of non-marine or
ganisms onto the Laurentian Upland proba
bly existed between ice standing somewhere 
south of Mattawa and extensive areas of 
marine water in the Ottawa Valley north of 
Pembroke. 

The Ga tine au Valley deposits described 
in this report and deposits at Richardson 
Lake, Quebec; Box Marsh, Ontario; and At
kins Lake, Ontario were all exposed dur
ing recession of the early, high-water 
phase of the Champlain Sea . The first mol
luscan pioneers of these lakes probably 
came from populations already established 
on nearby highland areas . Deglaciation at 
North Bay, Ontario and the shift of Great 
Lakes discharge to the Fo ssmi 11 and Mat
tawa-Ottawa channels opened a major route 
for molluscan entry into the St . Lawrence 
Valley during the waning .stages and at the 
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end of the Dlamplain Sea interval but this 
event apparently post-dates the beginning 
of marl depoaition at ma11y sites in the 
Gatineau and Ottawa Valleys . Although the 
outlets provided an important route into 
the Ottawa Valley for some organisms , a di 
Yerae •olluacan aaae11blage was already es
tablished in the Ottawa and Gatineau Val
leys prior to their inception . The large 
marine e .. bay•ent in the St . Lawren ce Val 
ley sad Ontario basin -probably inh i bi t<:d 
butnotnecessarily halted non-marine mo l 
lusk dispersal from source populations 
south and east of the Ottawa region . 

Roy (1964, p . 71) found thatLymnaea sta
gnali•, L, aera•oaa, L . haldemani , andHe
lisoaa trivolvi• were apparently late ar
riYals into northeastern Wiscons i n lake 
sections . He concluded that these species 
were unable to inYade northern area s until 
the post-glacial cli .. ate became morem ode 
rate. While cli11ate seems to be respon
sible for extinction of these elements a 
long the southern part of their Late Wis
consin range, other factors apparently ex
ert a strong influence on their post-gla
cial foaail record in northern areas . Lym 
naea stagnalis, L . aegasoaa, and Heh soma 
trivolvis are certainly among the later in 
habitants of marl lakes in the Gatineau 
Valley . These animals are also i nhabi t
ants of quiet, shallow water where emergent 
vegetation and ita debris are abundant . 
Thus , awater body is a likely habitat fqr 
large populations of these species only 
after emergent plant zones and shoreline 
beds of organic detritus be come well de 
veloped , rather than during the earliest 
stages of lake filling . Lyanaea stagnalis 
and Heli1oaa trivolvis are C·onfined to the 
middle and upper portions of lake sections . 
They are rare or absent from the Southwest 
Venosta, McKay Lake, and Box Marsh depo
sits, but are HYing today in marshy are
as and Ulong e•ergent plant beds at these 
localities . McKay Lake is several thous
and years younger than theother basins in 
which theaeapeciea often occur as fossils . 
The late appearance of Lyanaea stagnalis, 
L . aegasoaa, and Helisoaa trivolvts in Qua 
ternary lake aedi•ents •ay be more a func
tion of habitat development in individual 
bodies of water than a second wave of fau
nal migration reaching the region . How
eYer, if these gastropods are dispersed 
through passive transport over short dis
tances between shallow, heavily vegetated 
pools , theirLate Wisconsin migration into 
northern areas •ayhaYe been delayed until 
such habitats becUie established along wa
terway connections in freshly deglaciated 
areas . 

Age and correlation 

Marine shells at 450 feet near Pembroke , 
Ontario have been dated at 10,870 -t 130 
yrs . IF . (GSC-90, Dyck and Fyles, 1963 , p . 
44) . If this date is consistent with oth 
ers for the Oumplain Sea, down-warping 
may have enabled marine water to reach 
higher present elevations in the Gatineau 
Valley than in the Ottawa Valley to the 
south as Antevs (1939, p. 714) suggests . 
Isobases on raised beaches west of Ottawa 
show that ti 1 tin g was toward true north , 
at least when beaches were being construc 
ted between 250 and 300 feet (Gadd , 1961 , 
p . 3) . The Champlain Sea water plane was 
apparently confined to present elevation s 
of 450-500 feet in the Gatineau Valley a 
bout 10 , ROO years ago, since the dated site 
at Pembroke occurs at approximately the 
same latitude as Brennan Hills, ~ebe c. 
Within this elevation range, sea level was 
confined to a narrow strip along the main 
channel of the Gatineau River, and the b a
sins discussed in this report rose above 
sea level before about 10, BOO years ago . 
The Gatineau Valley lacustrine deposits all 
occur above 500 feet. Sections at Manitou 
Lake, Lac Laflamme, and Nesbitt Lake in 
dicate a rapid transition from marine to 
freshwater conditions that took place in 
years or decades rather than time interval s 
of greater magnitude . If the time betwe en 
11 , 800 and 10 , 800 yrs . BP. is taken as an 
age range for the recession of marine wa
ter fromhigher elevations in the Gat i ne au 
Valley , the onset of lacustrine deposition 
should have similar ages . 

Marine sediments occurring at high el e
vations in the Gatineau Valley were depo
sited during the early post-glacial sub
arctic phase of the Champlain Sea. Fresh
water sediments began accumulating in de 
pressions from which the sea had reced ed 
near or after the time of transition from 
a subarctic to boreal molluscan fauna in 
the main marine body remaining at lower 
elevations . 

Msrl deposits formed at Richardson Lake , 
Quebec, and Box Marsh, On ta rio soon aft er 
marine conditions endedin these areas (Gib 
son, 1967, p . 32; Clowers 1966, p . 56 ) . 
Clowers and Gibson chose as a maximum age 
for freshwater sedimentation in these lakes 
the minimum age of 9, 500 yrs . IF. propo
sed by Terasmae (1965, p . 36) for the end 
of the Champlain Sea interval. Box Marsh 
and Richardson Lake are both situated be 
tween 500 and 600 feet and it is likely 
that they were inundated only by the early , 
high phase of the Champlain Sea . These 
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basins evidently rose above sea level a
round 11,000 years ago and began accumu-
1 sting freshwater marl about the same time 
as , or probably before , the Gatineau Val
ley lakes . 

Pleistocene Mollusca at Atkins Llfke 
northwest ofBrockville , Ontario were stu
died by Ouellet (1967 , n . p . ; 1968, p . 18) 
and the base of the freshwater beds was 
dated at 11.100 .:!' 270 yrs . BP. This age 
is probably contemporaneous with or slight
ly older than the beginning of marl depo
sition at the Gatineau Valley localities 
and at Box Marsh and Richardson Lake. 

Terasmae and Hughes 0960, p. 1444) de
termined an age of about 10,000 yrs. BP . 
for entry of Great Lakes discharge into 
the Ottawa River through outlets at North 
Bay, Ontario. Subsequent C-14 dates sup
port this age (()yck and Fyles, 1963, p . 
44 ; Lowdon and Blake , 1968, p . 215) and 
Gadd (1962, p . 3 ) suggests that the influx 
of fresh water was an important factor in 
lowering salinity in the Ottawll area dur
ing the final Olamplain Sea stage . 

The Rochester Street and McKay Lake de
posits are associ a ted with early stages of 
the Ottawa River and are considerably young-

er than the lakes previously discussed and 
the Champlain Sea episode . The Rochester 
Street deposit is dated at 8830 ! 190 yrs . 
BP. (GSC-546, Lowdon , et al., 1967, p. 
161) , but R. J . Mott (personal communica
tion) believes the date to be about 1800 
years too old . Other dated beds in aban
doned channels of the Ottawa River at ele
vations of 200 to 235 feet indicate that 
the river left courses through the city 
of Ottawa and Mer Bleue Bog to the east 
between 8200 and 6700 years ago (Lowdon, 
eta! . , 1967,p. 160-162 ; Lowdon and Blake . 
1968, p . 213) . The McKay Lake marl beds 
occur below 175 feet and the east side of 
the basin isunderlain by fluvial sediment 
(Gadd , 1962 , map) . Marl deposits appar
ently formed on the east and south shores 
after theOttawa River cut below the higher 
channels south of McKay Lake and reached 
its present channel north of the lake. 
The McKay Lake marl deposit can only be 
dated as much younger than 6700 yrs . BP ., 
because little is known about the ages of 
late Ottawa River stages. McKay Lake oc
cupies a deep depression that probably had 
a long hi story of fluvial and 1 acustrine sed
imentation before the exposedmarl beds form
ed . 
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