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ABSTRACT

Fifty-five species and forms of land
and  freshwater wmollusks were recovered
from seven Late Wisconsin marl deposits in
rthe {:%ineau and Ottawa Valleys of Quebec
and Ont-rio.  Vertical samples were taken
through marl beds and associated lacus-
trine sediments at four depesits, three
in the Gatineau Valley and one in the city
of Orvawa, and vertical changes in the re-
lative abundance of mollusk species are
reported. Two deposits in the Gatineau
Valley and one in the OLtaws area are re-
presented by single grab samples.

The history and paleocecology of each
deposit are discussed. Most wvertical
changes in the molluscan assemblages are
related te changing conditions within the
littoral zone o? each hasin that were asg-
sociated with development o litte al ve-
getation, falling water level, and shore-
line retreat. The mollusk assemblages are
compesed of species still living in south-
ern debec and Ontario, and there seems
to he no reliable record, recognizable at
present, of post-glacial climatic fluctu-
ations in the faunal sequences. Different
lacustrine habitats ave representad in the
deposits by four wolluscan associations
and their enclesing sediments. Units re-
ferable to a sheltered littoral habitat
are composed of poorly sorted marl and a-
quatic plant detritus, and contain the
greatest variety of aquatic mellusks. An
open littoral habivat is represenced by

1

ﬁeneraiiy fine-textured pure marls that
ave fewer molluscan species. The shore-
line habitat occurs in the tops of marl
beds and portiens of aver'v =2 neat and

clastic units. These _-Dtes+ < comtaln
fossils of mollusks that inhabit very shal-
low water or welL 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 assemblages.
Elevations of radiucarﬁanwdated marine
mollusks in the Upper St. Lawrence Valley
indicate that sea Yevel dropped below the
basins deseribed in this report about
11,000-10.800 yrs. BP. These Eaﬁins were
submerged only by the early, high-water
phase of the Champ{ain Sea, and depasition
was continvews during the transition from
marine to freshwater conditions. A di-
verse molluscan fauna from the Great Lakes
and Mississippi Biver drainages was estab-
lished an highlands immediately north and
south of the Ottawa River during the low-
water stage of the Champlain See interval
and hefore the opening of the Great Lakes
outlets at North Bay, Ontariec. The latter
even!t was apparently & minoer factor in the
migration of lacustrine Mollusca into the
Gatineau and Ottawa Valleys. Two deposits
studied in the Outawa area are correlated
with stages of the Qttawa River and are
probably less than 7600 vears old
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INTRODUCTION

Purpose of investigation

The Gatineau Valley of Quebec and the
area at 1ts mouth. around the city of Ot-
tawa, Ontario occupy an interesting geo-
graphic¢ position relative to post-glacial
events in the western St. Lawrence Valley,
The Ottawa area includes thenorthern mar-
gin of a Late Wisconsin glacio-lacustrine
badythdt pre-datey warine {Aundasisi o
well as abundant evidence of the Champlain
See interval. The Gatineau Valley and the
Ottawa Valley west of Ottawa were inland
arms on the farnorthwest extent of marine
The probable influence of geolo-
gic events on Quaternary molluscan faunas
in this portion of the S$t. Lawrence Val-
ley can beinferred from the fossil record
in the Gatineau and Ottawa Valleys.

water,

From
the standpoint ofpalececolagy, the region
allows study cfmoliuscan habitats repres-
ented in lacustrine deposits on the Cana-
diar Shield end comparison of these with
Pleistocene lake deposits
eastern North America.

elsewhere in

The purpose of this investigation is to
give & systématic and quantitative account
of non-marine mollusk assemblages in seven
lLate Wiscensin deposits in the Gatineauy
Valiey and nearby Ottawa area, and Lo in-
terpret changes in the mollusk assemblage
and environment at each locality. Previ-
ous workers have examined the Pleistocene
Mollusca from several =sites
west and south of the present study, and
their results are important contribubions
to conclusions vreached in this report
Correlations can be made between the lake

basins and

non-marine

major geologic events in the
region that have been dated by radioccar-
bon methods. From such dats
ized description of

a general-
molluscan habitats
w1ll be developed, and a pattern of mol-
luscar repopulation in
inferred.

the area will bhe

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 Vennsta and
4.8 miles north of Low in Low Township,
Gatineau County, Quebec (450 327 50" N,
Lat., 75e 53’ 30" W. Long.}. The shore-
line is awned by several individuals., A
road that leads to the town of Law passes
east of the lake, and the north and sewth
shores can be reached on farm roads. Lac
Laflamme is 2 miles east of Brennan Hills
in Low Township, Gatineau Caunty, Quebec
(450 46" 34" N. Lat, 759 59° 32" W% Long. )
The property is nwsed by Mr. A. M. Joteff
of OGttawa. A gravel road renning
from Brennan Hills passes aiong the nerth
shore of the lake. Neshi<t Lake is situ-
ated 2.8 miles west of Alcove and 0.5 mile
south of Repert in Masham Township, Gati-
nean County, Quebec {45° 40° 58" N. Lat.
759 59" 167 W, Leng.). Mr. Keith Nesbitt
who owns and farms the property, gperates
a camping ground on the south shore of the
lake,

Two of the sampied deposits are on small,
unnamed lakes. The Southwest Venosta de-
posit is a hed of marl on the most north-
ern of two small lakes in
portion " of the Venosta Creek drainage
The marl lake is0.7 mile west of Carson
Lake and 2.8 miles southwest of the town
of Venosta, Low Township, Gatinean County,
Quebec (45% 50" 24"N. Lat. . 769 03' 457
W. Long.). The lake is near the property
line between two uninhabited farms and

west

the southwest

ownership was not determined. The Wilsons
Corners deposit occurs between two smail,
connected lakes about 1.3 miles northwest
of Wilsons Corners and 5.1 miles east of
Wakefield in Wakefield Township, Gatineau
Counvy, Quebec (45 37° 55 N. Lat.,75©
457 34" W. Long.).

Samples from twe marl beds in the Otvawa
McKay Lake, with its
extensive marl deposit, is located 1.4
miles northeast of the mouth of the Rideau
River in Hockeliffe, a suburb of Qttawa,
Carleton County, Ontaric (435° 27° 427 N,
A well es-

area surrounds the

area werTs examined.

Lat., 75° 45* 397 W. Long. ):
tablished residential
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lake and sampling of the marl is usually
~limited..to —exeavetions for howsing con:
struction or utilities maintenance  Sam-
ples from the Rochester Streat deposit
were taken from an excavetion for the High
School of Commerce Building on FRochestar
Street in the city of OQOttawa, Carleton
County, Ontario (45° 24° 12" N. Lat, 750
427 37 W, Long.). The matevial was col-
iected for the Geological Survey of Canada
ir 1966 by R L. Christie (Moot and Cam-
field, 1969, p. 5) and cthis part of the
section isno longer accessible for study.

Methods of investigati~n

Lakes and depressions that seemed to be
likely fossiliferous deposits
were located initially on topographic maps
at a scale of 1:50,000 distribyted by the
Bepartment of Fnergy, Mines, and Resources
of Canada. These localities and others
wers then examined during the summer of
1968. Waddington (1950, ITI} lists four
mari deposits in the Gatinean Valley ares.
Of these Tacalities, only the beds at Lac
Laflamme and Wilsons Corners wers azhove
water and accessible for sampling. The
other localities sampled im this study
were found through field reconnaissance,
Some likely sites inwooded areas far from

sites for

roads were notinvestigated becauvse avail-
able time and the need to transport large
samples made examination of such areas im-
practical. Favorable locations wereprobed
with @ s0il awger and the sediment type
and general strati graphy werTe noted. When
a marl bed was found, the presence of fos-
st] mellusks, spproximate depth, and gen-
eral characteristics of the deposit were
determined.

Detailed study of individual deposits
began with plotting the boundary of mar]
heds on sketch maps at scales of one inch
te 100 or 200 feet. The position of auger
holes and other features was determined
bearings and paced
The sectien observed im each
auger hole was described and a marl sample
was collected from most holes. The sketch

by means of compass
distances.

maps accompanying this report were traced

from aerial photographs and data from the

fYeT8 maps wete transferred to those fig-
ures.

After mapping was completed, a repres-
entative site was chosen for quantitative
sampling and a 4 foor by & foot pit was
excavated to facilitate
vertical sampling of the section.

description and
A col-
umn of sediment was removed from one wall
of the excavation in 2-inch vertical units
that measured 12X 12X Zinches. A sheet -
metel 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 centimete rs
of each sample were scaked inwater for a-
bout 24 hours and washed through a series
of U. 5. Standard soil sieves.
10, 26, 30, and 60 mesh sizes

Sieve

Sieves of
were used.
contents. consisting primarily of
plant material, mollusk shells, and rock
fragments were dried and stored in labeled
cardbeard cartons. Mast samples contained
far more shells than were needed to con-
stitute an adequate sample. These samples
were thoronghly mixed and repeatedly div-
ided with asample spiitter into quantities
that would yield about 1060 mollusks. in
most cases, the shells wereseparated from
only 1/16 or 1/32 of the original square-
foot sample. Specimens were picked from
samples with & meist brush and stored in
labeled cardboard boxes. The
shells were later sorted to species, count-
ed, and stored with labels in gelatin cap-
sules. The abundance of species in indi-
vidnal samples ispresented in tahle form.
Vertical changesin the reletive abundance
of most species arealso
1y,

The Rochester Street section was collec-
column from

clgarette

shown graphical-

ted as a continuous vertical
a building excavation site in the city of
Ottawa. ‘The sample was intended for pol-
len analysis andafter small poTtions weTe
removed for this purpose the rest of the
material was stored in 4 to 7 inch seg-
ments.  The individual segments dried and
shrank during storage. The position of the
Sefments in an accurately measured section
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was known, SO they were. subdivided inta 2
inch units and referred to the appropri-
ate depth intervats. The resulting sam-
ples which averaged about 50 cubiec centi-
meters, Were sieded and sorted in the man-
wer outlined above. Decompased peat from
¢he top unit in the section had completely
hardened, and could not be broken down by

—either.water ol organic sclvents. The to-

tal number of mollusks recovered framine

dividual samplies ranged frem 39 to 1043.
The data, abthoughnot strictly comparable,
are presented in the same manner as those
from the other deposi ts,

Grab samples from the Southwest Venosta,

Wi lsons Corners, and WcKay Lake deposits
wers treated in A siwilar manner. Sieve
residues fram 2000 cubic centimeters of
sediment were dried and divided into gquan-
tities that yielded about 1060 specimens.
In addition, atl the washed material was
examined for species that may not have ap-
.peared in ghe picked poreion.
Tllustrecions of specimens were traced
from photographs mounted on alight eable.
Specimens are stored in the collection of
Dleistocene Mollusea in the Department cof

Geology, The Ohio Srate University.
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GEOLOGY OF THE GATINEAL VALLEY AND OTTAWA LOWLAND

General Statement

The rocks of the Gatineau Valley and Ot-
vawa Lowland include Precambrian igneous
and metamorphic hodies, lower Palenzolc
cediments, and late Plelstocene depesits.
Viost of the Precambrian rock is exposed
north of the Otrtawa River, whereas Paleo-
soic sediments are largely confined to a-
reas south of the river. The older mate-
rials are discontinucusly averiain by gla-
cial drift late-glacial marine clastics
and  freshwater lacustrine and fluvial

sediments.
~ ) .
Geographic setting

The Grenville and'St. Lawrence provinces

and their respective physiographic snb-

divisions, the lLLaurentlan Highlands and
Fast St. Lawrence Lowlands, are represent-
ed in the Gatineau Valley and Ottawa areas
(Bostock, 1964, map). The Laurentian High-
iands are @ broad plateau of Precambrian
shield rock that rises moreoTl less abrupt-
ly above the lowlands to a maximum eleva-
tion of about 1300 feet abave sea level
in the Ottawa district. BRivers, such as
the Gatineauw, gather volume on the hum-
mocky interior and drop rapidly is wide,
dissected valleys on the wmargin. Deep
dissection has formed rugged topagraphy
along this margin of the Canadian Shield,
with elevation ranges of over 1000 feet.

The Fast St. Lawrence towland, more sult-
ably termed the Ottawa-St. Lawrence Low-
land (Wilsewn, 1946, p. 1) .rises gently in
s series of low steps from 70 feet above
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sea level mnear the mouth of the Ottawa
River to 300 feet at its western extreme
about 20 miles west of Ottawa.

Fresser - and. "D&ﬂi S( 1944, P }66 S“'b'"” e

divide topography on the Laursntian High-
lands north of Otvawa into rocky uplands
and lowland {lats and terraces. Dugged
uplands and isolated knobs of Precambrian
rock lie generally above 600 feet. Thesea
areas are covered hy a very thin, discon-
tinuous veneer of soil formed on glacial
drift. Unconselidated material has accu.
mulated toproduce small flatlands in bed-
rock depressions and along major stream
drainages.

The lower Gatinesu River begins at an
impoundment, Baskatong Besevvoir, about
100 miles north of Ottawa. JTts drainage
basin iz bordered on the west by the Cou-
lenge River basin and on the east by the

Litvre River drainage. Several small
streams empty directly into the Ottawa
River between these drainages. Larger

tributeries of the Gatineau are the [a P2
che, Kazsbazua, Picenocc, and Fagle Rivers,
all of which enter from the western part
of the basin. The area drained east of
the river is smaller, 5 to 15 miles wide,
compared with the west side of the drain-
age baszin, which is 20 te 30 miles wide.
The Ottawas - 3t. Lawrence Lowland around
the ity of Ottawa is flat and peorly
drained The Rideau and Natien Rivers
drain most of this area. 'The Rideau be-
gins at & series of lakes on the eastern
edge of the Frontenac Axis and flows north-
zast to Ottawa. Abandoned channels of the
Ottawa and Rideau Rivers have left wide,
shallow depressions in the vicinity of
Ottaws, and marshes now oceupy many of
these channel cuts. The Ottawa River flows
on irregular bedrock topography at the
faulted northern margin of the iowland.
Its channel follews fault lines, or flows
on ar around displaced blocks in a series
of lake-iike pools that arejoined by nar-
row reaches of fast water and rapids.
Mose inhabitants of the Gatineau Valley
are descendants of settlers from the Brit-

ish Isles and France. Agriculture is
mainly limited to dairy and cattle farm-
ing, although field crops are raised in
the southern shird of the vallev. Farms

generally operate at a subsistence level
snd farm income dis commonly supplemented
by -utting poplar and spruce lumber. Logs

are  [loated down "the Fiver or tracked to

paper mills at the mouth of the Gatineau.
Several small saw-mills are located in the
area. Meany residents operate small busi-
nesses that cater to athriving recreation
and tourist trade, sinre 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 sthe Grenville Series constitute
bedreck over most of the region north of
the Ottawa River. Typically, these are
alternating layers ofmarble, sillimanite-
garnet gneiss, and guartzite that strike
roughly parallel to the nerth-northwest
regional structural trend. Sillimanite-
garnet gneiss 1s the most common Tock and
in many places isinterbedded with massive
quartzite (Dresser and Denis, 1944, p.
169},

Masses composed mainly of marble ocear
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 lecalities along the
length of the Gatineau Valley. The san-
ples were relatively pure calcium carben-
ate (83 - 86 percent); megnesium carbonate
and silica were the most abundant minor
constituents (each about 2 percent). In
samples fromLow and south of Brennan Hills
magnesium carbonate content rTese to 12.24
and 6.56 percent respectively.

Syenite, diorite, gabbro, and anortho-
site intrusives are closely associated
with the Grenville Series. These occur
in the Grenville rocks as dikes, sills,
stocks, or larger plutons and are termed

the Buckingham Series. Age relationships
between the different bodies are uncer-
tain.

Larger plutons, stocks, and dikes of
porphyritic syenite, granite, aplite-gran-

s

PR



v, 18, JUNE 1870

intrude rocks of
¢he Grenville and Huckingham Series. Or-

ite. or grant te gnelss

thoclase, microcline, or gquartiz pegmatite
also occur as large masses and dikes in
Grenville and Buckingham rocks. These are
apperently associated with thelarger gra-
nite plutans, but all pegmatites in the
region are not of the same age. Fluid

enER AT pTesumably
intrusions, altered surrounding carbonates
co form pyroxenite. The only Precambrian
rocks in the area that have not been meta-
morphosed are east-west trending diabase
dikes that cross the hatineau Valley re-
gion. (Dresser and Denis, 1944, p. 180).

lsolated exposures of Precambrian rocks
wcenr in several places along the sastern
adge of the Frontenat Axis. large inliers
ire alsc exposed on the eastern part of
the Dttawa Lowland near the confluence of
the Outawa and St. hLawrence Rivers {Fig.
Iy

Paleczoic Geology

The northern partof thePaleozoic basin,
along the Ottawa River, is rather heavily
faulted, whereas to the sonth 1t is un-
distnrbed. The faults mark the border be-
rween the Ottawa-St. Lawrence Lowland and
the Canadian Shield. Faules trend nerth-
west and occur within the Paleczoic rocks
east of Otvawa., Northwest of the oiby,
the Paleozoic basin ends abruprly at the
Eardley fault scarp, where Precambrian
rocks rise several hundred feet above the
lowland {(Wilson, 1946, p. 5).

The western half of the Ottawa-Hull area
is underlain by Ordovician {Champlainian)
rarbanates and the (ttawa, 3t.
Martin, and Rockeliffe Formations. The
Ottawa TFormation is composed chiefly of

shales,

limestane and dotomite but lower units con-
The Rockeclrffe
Formation is shale with sandstone lenses.
Tt underlies the Ottawa Formation but the

tain shale and sandstone.

two are separated by a thin sequence of
clastics and impure oarbonates, the St.
Martin Formation. Lower Ordovician {Can-
adian) limestone and dolomite, the Oxford
Formation, covers much of theSt. Lawrence
fowland south of Ottawa. A down faulced

from--these. later .

STERKIANA 7

biock extends from the east half of Otvawa
to some 20 miles southeast of the ecity.
The wedge-shaped structure is bounded on
the southwest by the Gloucester Fault and
just east of Ottawa by two west-northwest
trending faults {Fig. 2). A thick sequence
of Ordovician sediments 18 preserved in
the trough, and Upper Ordevician shales
(Billings and Carlshad Formations) con-
stitute bedrock in this area. Along thre
north shore of the Ottawa Biver and east
of Ottawa, theOxford, Rockcliffe, and Ot-
tawa Formations are at she surface (Wil-
son, 1946, map B52A).

Pleistocene Geology

Gadd (1962, p. 1) found evidence of only
one glaciation in the vicinity of Ottawa.
The resulting till reflects bedrock com-
position in the arTea. Till toward the
morth is made up largely of siliceous,
granitic materials, but near local bodies
of crystalline limestonein the Precambrian
South of Ottawa,
£i1l is highly calcareous hecause of ex-

rocks it 18 calcareous.

tensive limestone exposures.

The ice Lobe that oceupied the Gttawa
and Gatineau Valleys built two northeast
trending maraines south of Ottawa during
its northward retreat. These are located
at Stittsville, about 12 miles southwest
of thecity, and at Bells Corners and South
Gloucester, just south of Ottawa. Still
closer to Ottawa, a short segment of a
third moraine trends east-west at Glouces-
ter. Gravels and sands deposited by melt-
water are interbedded with the tiil. Su-
perposition af till and sorted material
probably resulted from slumping and flow-
age of semi-fluid till and minor readvan-
ces aver outwash material {Gadd, 1962, p.
1},

After ice retreat and before the lowlands
were invaded by the Champlain Sea, glacial
lakes occupied the St. Lawrence Lowland

west of Quebec Civty. Lacustirine deposits

are exposed at various localitvies in the
Ottawa Lowland {(Antevs, 1925, p. 64; Gadd,
1962, p. 2). Leke sediments were deposited
on the lowlend just before maTine waters
inundated the Ottawa area {Gadd, 1962, p-
2.
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“Thecontinental feesheet depresyed tHe

crust of the earth under its weight, As
ice retreated, the crust rebounded slowly
as compared with the rate nf deglaciation,
and low areas remained depressed helow
sea level for several thousand years aftar
they were free of ice. Unlike the eastern
part of the $t. Lawrence Valley and Jow
areas along the Atlantic Croast, the St.
Lawrence Valley west of Ouebec ity was
protected from marine inundation by ice
remaining in the valley near that of ty.

Mott {1968, p. 322) reviews C-14 dates
from theUpper St. Lawrence and Ottaws 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 from the Appalachian Highland
near Quebec City. Sea water then inter-
mixed with fresh water that steod west of
the ice block. Gadd (1967, p. 161} sug-
gests that this glacial lake reached to
the present elevation of 600 feet, with
no significant change in water level gec-
curring at the onset of marine conditions,
The high-water phase, when sealevel stoad
above 500 feet in the Ottawa Valley, ap-
parently began about 11,800 years HP. and
lasted until 10,800 years BP. (Elson,
1969, p. 367). Hadiocarbon dates from
shallow-water marine mollusks collected
above about 350 feet fall within this range,
with the oldest dates occurring at higher
elevations. Elson (1969, p. 371} nates
that relative sea level dropped to a low
level about 10,800 yesrs ago (Valders time)
but may have risen slightly before the end
of marine conditions. Below 350 feet some
younger dates occur at elevations above
older dates; however, the evidence for a
resurgence during the low-water phase is
not  conclusive. About 10,200 years BP,
salinity decreased in what water remained
in the embayment and marine conditions
ended. Elson (1969, p. 368} found that the
high-water phase was a subarctic body char-
acterized by abundant specimens of the bi.
valve, Hiagtella., 'The low-water level wa s
a warmer, boreal stage with & molluscan
fauna characterized by Mye arenaria.

The first phase of the marine invasion
reached present elevations of about 673

feet near Uttawa. The sen deposi ted fos-

siliferous beach sediments between 395 and
875 feet and fossiliferous marine clay at
iower elevations (Gadd, 1962, p. 3}. The
Champlain Sea extended at least 60 miles
west of QOttawa heyond Fort Coulonge and
up the Gatinesau Valley at least to Venosta.

In thelttawa area, the gray marine clay
is commonly everlain by oxidized, non-cal-
careous clay. The oxidized unit was ap-
parently deposited when the water level
dropped in response to regional aplift
{Gadd, 1962, p.oo3). Gadd (1962, p- 3) in-
terprets the lower clay 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 frem a second marine invasion. The
Upper clay is seemingly unfossiliferous
except for reworked specimens and there is
ne evidence of twp transgressions else-
where in the S$t. Lawrence Valley. The
section at Brennan Hills given by Antevs
(1939, p. 714) shows twa clays separated
by & gravel unit and erosional break, An -
tevs assigns the clays to separate inva-
sions  but it seems that this section
could have been produced by minor filuctu-
ations  within the same water body., La
Salle (1966, F- 102} and Elson {1949, p.
370) have cited fossil evidence and radio-
metric dates that suggest a drop in sea
level fcliowed by a slight rise about
11,800 o 19, 200 vears BP.

Details of Pleistocene events on the
Lasrentian Highlands north of Ottaws are
Pargely wunknown. Various workers have
considered the area in reference te par-
ticular problems such as varve chronclogy
palynological studies, and the Champlain
Sea, but always in general temms. Mappilng
programs under anspices of the Quebec De-
partment of Natural Resources have been
concerned with bedrock geology, and most
feports overlook Pleistocene geology or
include a few paragraphs about Quaternary
deposits.

In the Gatineau Valley, coarse-textured
t31l occurs at the surface as a thin ven-
eer over parts of the upland above about

P—
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500 feet. Steep slopes are wsually blank-
eted with matarial that has been reworked
by erosion, and gentle slopes ave commonly
surfaced with boulder, cobble, por coarse
sand concentrates where ercsion has re-
Eskers and a lat-
~eral.moraine. are reported. {rom.the Mani-
waki area, over 60 miles to the north of
Ortawa (de la Pue, 1953, p. 24).
flovial sand and gravel occur with till on
the uplands, but these deposits ave thicker

moved finer particles.

ilaclo-

and more extensive in low areas.

Bedded sand and gravel deposited by the
Champlain Sea occur inm the southern part
of the valley and are difficult to dis-
tinguish from glaciolluvial material. An-
tevs {1939, p. 715} repurts marine shells
at an elevation of 5370 feet near Venosta
and glaciofluvial deltas at 000 feer at
Kazabazua. 8 miles farther north,

clay is common in low areas of the Gatinean

Marine

Valley. 'The clay facies reaches higher
elevations here than on the Ottawa Low-
land. Antevs (1939, p, 7Ti4) mentions fos-
silifercus clay at 380 feet near Brennan
Hills.
ish-gray clay with tests of Foraminifera
(Elphidium subarctetum and¥iliolidae) he-
tween © 0 and 525 feet at Manitou Leke,
fac Laflamme, and Neshitt Lake. Clay 1s
exposed in stream and Toad cuts and on

The writer foond calcarecus blu-

slopes where coverlying material bhas been
eroded away. The deponsits 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 enough to sustain
a large quarry operation overlies the
clay at Wilsons Corners, Quebec.

Mar] deposits
General Statement

Bedrock depressions on the Laurentian
Highlands are generally elongate and trend
roughly in & north-south direction. Ori-
entetion of the basins is probably due to
a combination of less resistant rock ex-
pasures following thenorth-senth regional
trend and abrasion by ice moving scouthward.

STERKI ANA 8

Most of the lakes in low areas of the
Gatineau Valley to about 40 miles north of
Ottawa test onChamplain Sea clay and sand.
Lakes above the elevation of marine sedi-
ments, and in the northern part of the
valley rest on glaciofluvial clastics and
till. In_ general, rock basing control the
shape and orientation of lakes. In a few
lecalities, thick sand and gravel deposits
have covered the bedrock terrain, andother
features such as kettle holes, old stream
channels, and surface irregularities de-
termine the form of small lake basins. OFf
the 88 lakes examined during this study,
about three-fourths were filling with sand
and mud. Twelve of the basins are filling
mostly with organic material andonly eight
of the lakes are accumulating marl in var-
ving degrees of thickness and purity.

In the Gatinean Valley, marl generally
ocenrs as shoreline deposits in lakes of
medium size. Small shallow depressions
like those that accumulate marl deposits
in regions of calcareous till in the east-
ern United States are gemerally filled
with sand and organic wmaterial. Tt 1s
Likely that early in the post-glacial his-
tory of the valley, marine and continental
erosion rapidly trassported great quanti-
ties of sand into low depressions trom the
bianket of glaecial drift on surrounding
slopes.

Marl formation on this part of the Can-
adian Shield seems to require 1) a basin
large and deep enocugh to have survived
filling by glacial, marine, and initial
freshwater deposition, 2) local exposures
of carbenate metasediments fromwhich gla-
cial abrasion has produced unconsolidated
calcareous material and 3} moderately
sloping terrain near the water body te
hold sediments in position for efficient
leaching and transpart of carbonates by
cirenlating groundwater. Stauffer and
Thiel {1933, p. 101} 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
Gasp€ Peninsula, freshwater carbonate de-
posits in the Gatineau Valley region have
been almost unused ecconomically. Farmland




10 . STERKIANA

near these deposits seldom needs Lime

treatment and commercially produced lime

from—a-plams near-Huell g TEUHGTE TR Ven -

ent and economical source of lime ferti--

lizer than marl. Of the many {atineau
Valley residents. questioned, only one was
familiar with the practice of using marl
as a seurce of lime. Another landowner
in the Venosta area recalled that marli from
the Southwest Venosta -~ deposit was used
many vears ago for the manufacture cfplas-
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
than one mile from

situated less
the west shore -of the
Gatineau River (Fig. 1) and has a prasent
lake level of about 520 feet above sea
level. The lake 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 eXposy res
are common on the west shore.
borate rhombs are

Coarse car-
a8 major constituent of

a sandy beach that sxtends along the south .

shore. Marine clay is exposed at the sur-
face along the east and north shores.

Four separate marl beds cccur in the
vicinity. Two shoreline deposits, 15 and
5% inches thick, are located on the south
shore, and calcareous mud is still aceu-
mulating offshore from the sandy beach.
A small water-saturated marl deposit more
than 15 feet thick islocated on the south-
east shore. This bed extends abour 50 feet
inland and over 100 feet into the lake as
a narrow shelf, with
of about 5 feet.

The submerged portion of this northern
deposit

a maximum thickness

is washed by gentle wave action
and is uncovered except for sparse aguatie
vegetation. Its surface is made up mainly
of coarse shell fragments and is firm
enough te be walked on to about 70 feer
from shore. The quantity of fire particles
gradually increases away from shore and in
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3 feet of water the bottom is lavse cal.

careous mud.. At its ed_ge, the ca_i"bonate;______ )
“shelf bresks into. a

steeper slope. (On
shore the marl isoverlain by 10-12 inches
of black humic soil. The west end of the
deposit grades abraptly into abed of peat
and gyttja. The other heds are alsa over-
Lain by thin peat ang grade inte orgamic

.accumulati'ons shoreward, All of the fresh-

water sediments observed at Manitou Lake
rest divectly on bedrock or fossiliferous
marine clay. Am excavation for detailed
study was made an the north shore near the

-center of the marl bed.

Stratigraphic section

Unit Description Thickness
) ' (inches)
1 Black, humic soil; fine, gran-

ular texture; living roots ab-
undent.  Samples 1 -3 and half
of 4 7

27 White and gray marl: distinctly
banded, gray bands with higher

¢lay and organic content. Sam-

ples 4 (part) and 5-7. . 7
3 Black gyttja: contacts sharp,
smooth. Sample 8 (part) . . . | i

4 White and gray mar-l: j.rid:i-stinctiy

banded. fossil plantstems, more

or less in_tact, oriented verti- -
cally through the unit. Samples
8 (part} and 9-20 {party _ . . 25

5 - Brownish- gray marl; plant fibers
and  vertical abundant;
highly fossiliferous. Samples-
20 (pare}, 21, 22, and 23 {part). 5

stems

& Grayish-braown, impure marl, plant
fibers and vertical plantstems
abundant; clay content increases

near base; lower contact grada-
tional. Sawples 23 (part) and
24-27 (part). . . . . . . . 8B

Base Bluish-gray marine clay: plastic;
foraminiferal tests common; fresh-
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water mollusk shells, plant roots,

and organic material in upper few
inches, pure below contact.  Sam-

ple included 27 (part}. o

Total . 53

Lac Lc:fﬁfamme depostt

STERKIT ANA 11

feet far the north bed. The west bed pin-
ches out in peat on :1ts southwest margin-
The northern deposit grades inte marly
gyttija along its eastern edge, which in
turn grades into fine peat landward. The
marl 1is covered with thin clay-rich soil
or peat. All of the deposits are under-
fain by Champlain Sea clay. A site on the

_north marl bed 13 feet whove present lake

Lac Laflamme (Figs. 1, 4) isone of sev-
eral closely connected lakes, Lac Bernard
being the
Blackwater Creek and then east to the Ga-
tineau River, Present lake level stands
about 511 feet level, Steep
slopes with shallow or exposed Precembrian
bedrock form the east and south
lines. The

above sea

shere-

north shore is moderately
sloping but becomes steeper a short dis-
tance north of the water. flat a-
Marine

clay blankets thelower slope on the north

A low,
rea extends weat from the lake,
shore to 13.5 feet above present lake lev-
the west shore.
About 300 feet morth of the lake, soarsely
bedded sand and gravel over stopy till
were exposed in fresh excavations adjacent
to the farm buildings.
taken

el and the low area on

Scil auger probes
through the clay near its margin
showed that the clay was deposited on top
of similar material.

Twa features interpreted as former shore-
lines extend along the north shore. The
first is a ridge standing 14 feet above
present water level and visible as afair-
ly distinct break inslope along the north
shore. It is compesed mostly of fine- to

“medinm-sized sand with some larvger par-
ticles, and its outer margin rests on and
grades into clay. A small bresk 1in the
clay covered slope occurs at 5 feet above
present lake level. This feature is not
different in composition from the rest of
the slope and appears to be a low bench
cut into the clay during aperiod of higher
lake lavel.

The veeurrence of thick marl beds on the
north and west shores of Lac Laflamne was
first noted by Waddington (19530, p. 32).
The maximum thickness of both deposits 1s
greater then 15 feet and Waddingron (19530,

p. 32) reports a maximum thickness of 20

largest, that drain north by

level was chosen far excavation and de-
tailed study.

Stratigraphic Section

Thickness

Unit Descripticn
{inches}

1 Gray clay loam soil; calecar-
eous; fine granwlar struc-
ture; grading into calcare-
ous clay, Suﬁ«angular block
structure, Sampies 1-7 . . . . 14

White and grayish white marl;
banded; gyttja layers at 31
and 34 inches; fossil plant.
stems oriented verticall
throughout. Samples 8 -
(paz‘bsi, o

3 Rrownish-gray impure marl;
medium to fine plant material
abundant; coarse ¢lay blecks
and sand abundant. Samples
21 (part} 22, and 23 (part). . 4

4 Brownish-gray marl, clay, and
wood; large to medium sized
wood fragments and beaver
cuttings abundant {diameter
¥ to 2% inches, length over
1 foot); charred wood frag-
menvs  COMMOn. Samples 23
{parc) - 31. Coo

5 Buff marl; occasional «clay
blocks; isolated clay {rag-
ments increase toward base;
lower contact transitlonal,
Sampies 32-37. . . . . . . . . 14

Base-Bluish-gray elay; foraminiferal
tests abundant; no freshwater
shells; fine plant fibers in
upper few inches. o

=3

27

17

Total 16

Nestitt Lake deposit

Nesbitt Lake (Fig. 5) is situated about
3 miles west of the Gatineauw River (Fig.
13, Tt is fairly isolated since na tribu-
taries enter the lake

from other basins
and the outlet stream flows directly inte
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a tributary of the Gatineau. Present lake
~level-stands about 520 feet above sea lev-
el. A ridge ol bedrock extends along the
east shore Lut the rest of the laks 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 continucus
along much of the shoreline, but a ateep
slope that intersects the east share and
an elevated c¢lay bank on the southwest
shore are free of marl. Clay exposed a-
long the southwest shore is highly calca-
freshwater mollusk
shells and bits of marl can be found at
the surface.

reous and in places

Apparently a thin accumula-
tion of marl covered this area but was
stripped off by ercsion when lake level
dropped below the clay shelf. Maximum
thickness of the marl exceeds 15 feet a-
long most of the shoreline. On the west
and south shores, marl grades into thick
accumuiations of gyttja and peat. Two
thick organic deposits were found landward
The marl s
covered by 3 to 12 inches of impure, weath-

of mar]l en the north shore.

ered marl or humic material. A pit was

exvavated on the east shore for sampling
and description of the section.

Stratigraphic Section

Thickness
{inches}
I Brown mixture of fine organic
material and marl; granular
texture; small tomedium-sized
roots abundant. Samples 1-3 . . 6

ABuff marl; mottled arocund
tiving 7roots; fossil oplant
arts vertically oriested near
ase.  Samples 4-8 {part) . . . 9

3 Light brown marl; banded with
browntish-black gyttjes layers,
Samples 8 (part? - 13 {pare) . 10

4 Brownish - gray marl; very:
tightly banded; vertical plant
parts abundant., Samples 13
{part) to 19 {(part). S

5 Yellowish-buff marl; corrse gra-
aunlar texture; calcarecous casts
of charophyte parts are the ma-
jor constituent; stem and elon-

Unit Description

b3

12

gate leaf frapgments from aquatic
plants. abundant _in. . lowest 6 din-
ches; lower contact smooth, dis-
tinct, sloping westward, Samples
1% {parc} -
Base Bluish-gray clay; massive; plant
roots penebtrating upper & in-
ches, Foraminifera abundant: oc-
casional boulders or cebbles of
crystalline rock, o

Total

Seuthwest Venosta deposit

This deposit (Fig. 1} is located on the
north shore of a small lake that connects
with four other lakes that drain ecastward
to the Gatineau. It and another small lake
occur at about 360 feet in a low marshy
basin thet is enclosed on three sides hy
steep bedraock slopes (Fig. 8). The north-
ern leke drains northeast through an out-
let stream that crosses a low divide and
empties into a series of intermittent
drainageways. These runinte 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, which coversmostof the basin floor.
The water table is near the top of, or
covers most of, the marl.

The high water tabhle prevented excava-
tion of a pit for samplirg and detailed
description of & section. A channel sam-
pie was taken through the mar} at its
deepest part with a posthole spade.

Stratigraphic section

Thickness

(inches

1 Black peaty muck; very loosely
compacted; saturated. L

Unit Description

2 Light gray marl; fine texture;
relativelg pure; top few in-
6l

ches slightly darkened withor- .
ganic material, 2.
Base Gray sand; siliceous; medium
to coarse texture,
o

Total
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#ilsons Corners deposit

Waddington (1950, p. 36) reports the oc-
currence of marl in awarsh that joins twe
small lakes near Wilsons Corners in Wake-
field Township, Quebec. (Fig. 6). The lakes
are at an elevation ofabout 620 feet. The
lacality was visited in 1968 and foeund to
be greatly altered by earth moving and

STERKTI ANA 13

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

Stratigraphic Section

quarry operations. The landowner had fil- Unit Description Thickness
led the marsh and low shorelines on the {inches)
north lake. The scuth lake and adjoining 1 Disturbed peat and fill. 5
marsh are filling in rapidly with waste 2 Well decomposed woody peat, 17
materizl from a sand and gravel washing 3 Buff marl; banded; fossil-
operation on the east shore. Sand and isferous‘; saome gyttja layers.

. amples 1-13. 31
gravel are being removed from the shore- ) .
tine of both lakes. The thick sand body 4 Gray silty clay, stiff. 3
that covers much of the area is underlain 5 Coarse sand. 3
by massive bluish-gray clay, and was pro- Base Paleozoic bedrock o
bably depositedduring themarine invasion. Total 59

Large quantities of matrl had been bull-
dozed into the marsh, along with sand and
clay, to form a platferm several feet a-
bove lake level, Careful search and auger
probes did not reveal any marl in place.
Apparently most of the deposit was incor-
porated in fill and the rest is buried un-
der £i]1,

A large grab sample was taken from the
dispiaced marl. Waddington (1950 p. 56}
states that themarl was underlain by sand
and covered by a ‘bed of turf’ aver much
of its area.

Rochester Street deposit

The Rochester Strest deposit in the 2iby
of Ottawa accumulated at an elevation of
220 feet in an absndoned channel cut by
an earlier stage of the Otrawa or Rideau
Rivers (Fig. 1). The deposit cocupies the
same depression as Dows Lake Bog and is
situated about 0.25 mile north of Dows
Lake (Mott and Camfield, 1969, p. 31 A
radiocarbon date of 8838 + 190 yrs BP.
(GS3C-546) was obtained at the base of the
mari, but Moet and Camfield (1969 p. 12)
sote that pollen stratigraphy indicates a
younger age, closer to 7600 yrs. BP. It
is guite possible that contamination by
Paleozoic carbonate produced an older C-]4
date. A sawple of the silty clay was ex-

MceKay Lake deposit

Published records of marl at McKay Lake
date from 1845 (Whittaker, 1918, p. 14),
and thedeposit was studied extensively by
E.J. Whittaker during the first quarter
of this century. McKay Leke (Fig. 7) emp-
ties inte the Ottawa River, which flows
about 0.5 mile tothe north {Fig. 1). Pre-
sent ake level is 15 feet above the river.
Except for an outcrop of Rockcliffe shale
and sandstone an the west shoreline, the
lake rests on poest-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 te 3 feet occur along the east
and  south slopes, at an elevation of
slightly less 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 corganic deposits occar along most of
the present shareline. (Whittaker, 1922,
p. 141},

McKay Lake is now surrounded by a resi-
dential area, and the mar! beds are covered




by buildings and landscaped. A grab sam-
ple examined in this study was collected

SYSTEMATTC

General Statement

A systematic acceunt is given of the tax-
ocnomy, rphology, ecology, and distribu.
tien of each species encountered in fos-
sil collections made during this study.
The statements are for the wost part brief
summaries of information contained in me -
nographs and reviews dealing with various
mollusk groups. Ia some cases these data
arfe  supplemented with ohservations 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  taxomomic or nomenclatorial changes
are explained and supported by additional
citations,

Free use has been made of La Rocgue’ s
Pleistacene Mollusca of Ohio (1966, 16867,
1968, and inpress), It served as a frame-
work for this discussion.

PHYLUM MOLLUSCA

Class BIVALVIA

Order TELEODESMACEA

Family SPHAERIIDAE

Genus Sphaeriunm Scopoli, 1777
Sphaerium lacustre (Miller) 1774
{Plate I, Figure 1)

Tellina lacustris Miller, 1774, Verm Terr.
et Fluv., p. 204,

Spheerivm lacustre (Mitler), Herrington,
1962, BRevis. Spheeriidae N, Amer., p. 19

ECOLOGY. The species seems to prefer
mud  bottoms, 8. lacusire has been col-
lected from agreat variety and size range
of lacustrine and fluvial bodies, and from
very shallow water to depths of 8 mevers,
{La Rocque, 1957, p. 285).
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for A. La Rocgue from the east beds by the
Geological Survey of Conada.

PALEONTOLOGY

Ontario, Quebec, and Nova Scotia south tg
California, Louisiana, Georgia, and Flori -
da; from the Atlanti« to the Pacifie (Her-
rington, 1963, B 20}, Sphaerium lacustre
was found living at Lac Laflamme, Neshitt
Lake, and at Wilsonsg Corners in the Gati-
neau  Valley., DPleistocene distribution,
this study: Lac Laflamme, Maniteu Lake,
and Neshitt Lake deposits, (Quebec. The
species has been reported from the Rich.
ardson Lake deposit, Quehbec (Gibson, 1967,
P- 6); Box Marsh deposit, Ont. (Clowers
1966 p. 36}, and theAtkins Leke deposit,
Ont. (Oueller, 1968, p. 193,

GEOLOGIC RANGE.  Fa rly Pliocene to Re-
cent for S lacustre form ryckholti (Her-
ringten, 1969, p. 213 Pleistocene, Late
Nebraskan topresent for typical 8. facus-
tre {Herrington and Taylor, 1458, p. 9},

Sphaerium rhonboideun (Say) 1822

Cyclas rhomboideq Say, 1822, Acad. Nat.
Sei . Philadelphia, Jour, v 3, p. 380

Sphaerium  rhomnboideun {Say), Herrington,
1962, Revis. Sphaesr. N, Amer. p. 23,

ECOLOGY.  Spheerium rhomnboideun oCours
in treeks, rivers, and pends and seems to
prefer a muddy botvem with aquatic plants
and algae (Herrington, 1962, p. 25). Baker
(1928, p. 346) found it on med in 0.6 to
2 meters of water. but also on gravel and
coarse sand in shallow areas.

DISTRIBUTION. James Bay and Maine south
to Pemnnsylvania and Ohic, west to Montana
and Idaho (Herrington, 1982, p. 25} lLa
Rocque (1662, o 28) gives records for
Leamy's Lake inHull and Meach Lake
west of Hull. Pleistocene distribution.
this study:  Manitou Lake, Lac Laflamme.
and Neshitt Lake deposits, Quebec.

north-

GEOLOGIC  PANGE. Pleistocene, Sangamon
to the present (La Rocgue, 1967, p. 3020
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Cyclas similis Say, 1815, Nicholsen’s En-
Teyel., v 2, pl. 1, fig 9.

Sphae:-ium sulcatum (Lamarck)}, Herrington,
1962, Bevis. Sphaer. N. Amer., p. 28.

FCOLOGY . Sphaeriun simile inhabits
snft bottoms in fairly still water, along
shores of lakes or'in eddies of creeks and
civers (Taylor, 1960, p. 46). Herrington
{1962, p. 29) states thatit is never found
in swamps or ponds.

_ DISTRIBUTION,  Alberta, Ssskatchewan,
Manitoba Ontarito, and Quebec SOUER TS
Montana, Wyeming, lowa, Illinois, Ohin,

and Virginia. Apparently it does not oc-
cur south of the pglacial boundary {Her-
rington, 1%62, p. 29). la Rocgue (1962,
p. 28) lists the foilowing Gatinesu Valley
iocalities: Meach FLake, Gauvreau Lake,,
McGoey's Lake near Chelsea. The writer
found Sphaeriun simile living at Manitoeu
Lake, Lac Laflamme, and Nesbict Lake. Whit-
taker (1918 p. 15} reports the species
living inMcKay Lake, Ontario. Pleistocene
distribution, this study: Manitou Lake,
tac Laflamme, and Nesbitvt Lake deposits,
OQuebec. It has been reported as .S sul-
catum from newrby fossil lecalities at
Richardson Lake, Que. (Gibson, 1967, p.
10): Bex Marsh and White Lake, Ont. {Clow-
ers, 1966, p. 37, 55); and at Atkins lLake,
nt. {Ouellet, 1967, n. p. ).

GEQLOGIC BANGE. Pliocene?; Pleistocens,
Nebraskan to present (La Rocgue, 1967, p.
303).

REMARKS. Herringten (1950, p. 117} in-
terpreted Say’s use of ‘hreadth’ to mean
height rather than length and rejected S.
simile (Say} 1816 as the name for this
species in faver of §. sulcatum {Lamarck)
1818, Herrington (1965, p. 44), afrer
realizing that ‘breadth’ was commonly used
by nineteenth century naturalists te de-
scribe the anterior-posterior dimension
of clam shells, returned tousing the older
name - The synonymy of these names has
never been seriously doubted. TemplePrime
(1865, p. 35) considered them identical,
but used §. soleatum only because he as-
sumed that this name had priority over S.
simile Stansbery {1961, p. 11) reviews
the terms that have been used for pelecy-
pod shell dimensions.

Genus Pisidium C. Pfeiffer, 18121
Pisidium adamsi Prime, 1851

(Plate I, Figure 4)
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Pisidium ademsi Prime, Stimpson, 1851,
Moll. New England, p. 16.

Pisidiun adamsi Prime, La Rocque, 1967,
Pleist. Moll. Ohio, pt. 2, p. 316.

ECOLOGY. The species prefers areas where
muck and decaving plant material are accu-
wulating in lakes, rivers, and rarely,
creeks (Herringten, 1962, p. 31).

DISTRIBUTION. New Brunswick to Saskat-
chewan and theeastern United States south
to Florida, west to Missouri snd Montans

“(Herrimgton; Y962, pr-31tedia-Rocque {1482,

p. 27) cites a recerd of this species in
the Ottawa River near Ottawa. Live spe-
cimens were collected at Manitou Lake and
at the site of the Southwest Venosta depo-
sit. in the Gatineau Vailey. Pleistocene
distribution, this study: Manitou Lake,
Lac Laflamme, and Neshitt Lake depusits,
Quebec. Oueilet (1967, n. p.] reporis it
from the warl at Atkins Lake, Ontaric.

GEOLOGIC BANGE. Pleistocene, late Wis-
consin to the present (La Rocgue, 1967,
b, 316).

Pisidium casertanum (Poli) 1791
(Plate I, Figure 3}

Cardiun cesertanur Poli, 1791, Test. utr.
Sicil., p. 065, pl. 16, fig. 1.

Pisidium casertanun {Poli}, Herrington,
Revis. Sphaer. N. Amer., p. 33.

FECOLOGY . Pisidium casertapum occurs in
a wide vrange of habitats from temporary
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 optimem depth range is probably from
0.5 te 3 meters. The species is also com-
mon in fluvial habitats, including streams
with a considerable amount of current. It
accurs on most bottom types. (La Bocgue,

1967, p. 342-343). ‘This is by far the
most common Pisidium. (Herrington, 1962,
p. 34},

DISTRIBUTION. All of Norch America, pro-
bably muck of Central and South America,
(Herrington, 1962, p. 34). New Quebec
records are Nesbitt Lake and the lake at
Wilsens Coruers. Whittaker (1918, p. 15)
found the species alive in McKay Lake, On-
tario. Pleistocene distribution, this
study: present inall the deposits sampled
in this investigatien, 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 deposjt {Clowers, 1966,
p. 38, 55), and the deposit at Atkins Lake
{Quelley, 1967, n. p.J.

GECLOGIC RANGE. Middle Piiocens to Re-
cent {Herrington. 1962, p. 3353,
Pisidium compressum Prime, 1851
(Plate I, Figure 6}

Pisidiun cempressum Prime, 1851, Boston
Soe. Nat. Hist, Proec., v. 4

'

Pisidiun compressum Prime, Herrington, 1962,

Revis. Sphaeriidae N, Amer., p. 35,

ECOLOGY . Inkabits treeks, rivers, apd
lakes. In Streams, the specieg prefers
sandy hottems and g current. Tn a laecps-
trine habi tat, the animal ocours en clay,
sand, and mud sediment from very shallow
Waler te a reported depth of 16 metaps
It tives 4n permanent water hodies only
where some current #ction ispresent: never
in badies of stagnant water ({La Rocque,
1967, p. 331).

DESTRIBUTION. Northwest Territories
{(Great Slave Lake} east o Prince Fdwarg
Tsland, south e California, Mexico, and
Georgia (Herrington, 1962, p. 353, Living
populations accur at Lac Laflamme, Neshitt
Lake and the Jake at Wilsons Corners, Que-
bee. Pleistocens distribution, this study:
Manitou Lake [ac Laflamme, Neshice Lake,
and Wilsons Corners deposits, Quehec. Oth -
er fossil tocalities inthe region include-
Richardson Lake deposit {Gibson, 1667,
B 11}, Bex Marsh deposit, White Lake de.
pesit (Clowers, 1966, p. ay 55), and the
Atkins Lake deposyc (Ouellet, 1967, n.p. ).

GEOGLOGIC RANGE, Middle Pliocene to the
present (Herringten, 1962, p. 355, very
common  in Pleistocene sediments (La Roc.
que, 1967, 5. 331).

Pisidiunm ferrugineun Prime, 1851
{(Plate T, Figure 7)
Pistdinng ferrugineun Prime, 1853, Bostoy
Soc. Nat, Hist. Proc., v. 4, p. 162,

Pisidiunm ferrugineun Prime, Herrington,
1962, Revis. Sphaer. N. Amer., n. 39,

ECOLOGY . Pisidiun fervuginean i's found
in lakes of various sizes, creeks, and riv.
TS on sand, mud, elay, and marl bottems,

SpErinea s Fion ek es ”'f'i'_i'},ing with marl or

muck tend top have smoother surfaces, great-
er d'iametersj and Jess promiment heaks-
whereas those from sand substrates have
prominent strige and more or less tuberp-
cular beaks. The Species seems tyn prefer
cool conditions and a depth range of | ¢q
3 meters. (Herrington, 1962, p. 40: La
Rocque 1967, p. 3405,

DISTRY BUTION. Rri tish Columbiaand North.
wezt Territories cast to Newfoundland and
New Bt‘unswick, south te Cali fornia, Utah,
il..linoiis‘-, Indiana, Chio, and New York.
Pleistocene distribution, this study. All
the sampled Incalities, except the Wilsons
Corners deposic. It has been reported
from the following nearby Pleistocene lo.
calivies in QOntarion. Box Marsh deposit,
White Lake deposit (Clowers, 1966, p. 37,
55}, and Atkins Lake deposit (Queller,
1968, p. 187,

GEOLOGTC RANGE. Piej.stof:ene, Wisconsin
to present {(La Rocque, 1967, p. 340}, pi-
stdinm ferrugineun s widespread and abun-
dant in late Wisconsin deposits of the
Gatineay Vailey and southern Ontario.

Pisidium Iilljeborgs Clessin, 1884
(Plate [, Figure 8}

Pisidiup lilljeborg: Clessin, 1886, in
Esmark and Hoyer, Malak. Bl¥ee. , n. s,
v. 8 p.o119.

Pisidian Lelljebo-g: Clessin, La Bocque,
F967, Plaist, Moll. Qhie, pt. 2, p. 350,

FCOLOGY . The species generally inhabits
lakes although it gccurs in streams as
well. Tt has been collected on substrates
varying from clay to boulders, and from
very shallow water to depths of gver 17
meters {La Rocque, 1967, p. 352). Its op-
timum habitay 4 probably a mud or sand
bottom in about 0.5 to 3 meters of water,

DISTI‘%IBUTION. (hiehec, Ontario, Saskat-
chewan, Alberta, Northwest Territories to
Great Bear Lake. and Alaska, south tn Cu-
lifornia, Ueah Colorade, Wisconsin. In-
diana, and New York. Pleistocens distri-
bution, this study: Lac Laflamme {7 yaalf
ves). Neshite Lake (2 valves) deposits,
Quebec: Pochester Street {1 valve) and My
Kay Lake (2 valves) deposits, Ontario.
The paucity of living and fossil records
suggests that the species seldom develops
large populations. )

GEQLOGIC RANGE. Pleistocene, \fifi.'fi'!l«“'f‘
to Recent {La Bocque, 1967, p. 352
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Pizidium nitidum Jenyns, 1832
{Plate I, Figure 9}

pisidium nitidum Jenyns, 1832, Cambridge
Philos. Soc. Trans., v. 4, p. 304.

Pisidium nitidum Jenyns Herringron, 1962,
Revis. Sphaeriidae N. Amer., p. 45.

FCOLOGY. The species is found on loose
sand andclay bottoms of lakes and streams.
It has been reported from depths up to 25
meters, but seems to prefer clear, shal-
jow water with aqguatic plants. There are

several records for very smaell bodies of

water, although it seems to be raré in
-marshes.{La. Rocque, . 1967, p.. 334).
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DISTRIBUTION. New Brunswick west to
British Columbia south to California, U-
tah, Colorade, Alabama, Tennessee, and
Virginia (Herrington, 1962, p. 50). Recent
specimens were collected at Manitou Lake,
Quebec. Pleistocene distribution, this
study: all deposits sampled, except the
Wilsons Corners deposit, Quebec. OQOuellet
{1957, n.p.) reports P. variabile from the
deposits at Atkins Lake, Ontario.

GEOLOGIC RANGE.

Pleistocene, Yarmouth

to the present (La Rocgue, 1967, p. 339).

Pisidium.ventricosum. Prime, 1851

PISTRIBUTION. North America from Mexico
to Northwest Territories and Hudson Bay,
from the Atlantic to the Pacific, except
for southeastern United States (La Rocque,
1967, p. 334}, Pisidium nitidum was found
alive at Manitou Lake, Quebec. Pleisto-
cene distributieon, this study: Manitoun
i.eke, Lac Laflamme, Nesbhitt Lake, and
Sonthwest Venosta deposits, Quebec; Roch-
ester Street deposit, Oatario. It was
common at all rhe localities and very ab-
undant in the Nesbitt Lake and Southwest
Venosta deposits. Ouellet (1968, p. 18}
reperts the species from the Atkins Lake
deposit, Ontario.

GEOLOGIC RANGE. Early Pliocene to the
present. common throughout thePleistocene
{La Becque, 1967, p. 334).

REMABKS. The short, heavy form, Pist-
dium nitidum f paupercolum, snd the elon-
gate form, P.nitidum . contortum, oc-
curred in all the fossil populatiens,
These intergraded with typical P. ni. Jfunm
and no attempt was made to separate the
forms. Distinct examples of form contor-
tum were rar., but 42 valves with <this
striking variation im outline were recov-
ered from the Manitou Lake deposit.

Pisidium variabile Prime, 1851
{(Plate I, Fig. 10)
Pisidium variaebile Prime, 1851, Boston
Sac. Nat. Hist. Prec., v. 4, p. 163.

Pistdium vartabile Prime, Herrington, 1962,
Hevis. Sphaeriidae N. Amer., p. 30.

ECOLOGY. Pisidium variabile usually oc-
curs on seit sediments in sti)l water of
crecks, rivers, and lakes (Herrington,
1962, p. 50}, Data reviewesd by La Rocgque
(1967, p. 338) sugeest that it prefers
shallow to moderately deep water, alent
0.5 te 12 meters.

(Plate I, Figure 12)

Pisidium ventricosam Prime, 1851, Boston
Soc., Nat. Hist. Preec., v. 4, p. 68.
Pisidium obtusale Herrington, 1962, Revis.
Sphaeriidae N. Amer., p. 46 (not P. ob-

tusale Pfeiffer, 1821).
Pisidiun wventricosum Prime, Herrington,

1865, Nautilus, v. 79, p. 44

ECOLOGY. Pisidium ventricosumn form ro-
tundatum occursin shelteredparts of lakes,
creeks, and rivers, but is most ‘Om.. n
ponds and lageons. It commonly lives a-
mong dead tree leaves in shallow water.
Form wventricosum inhabits lakes and large
rivers. {Herrington, 1962, p. 47}.

DISTRIBUTION. Northwest Territories
south to California and Mexico, east to
Quebec, Maine, New Jersey, Ohio, and Ilii-
nois {lLa Rocque; 1967, p. 346}. La BRoc-
que {1962, p. 27} lists arecord for Hull,
Quebec (form rotundatum). Pleistocene
distribution, this study: Manitou Lake,
Lac Laflamme, and Nesbitt Lake depos:its,
Quebec. Ouelliet (1967, n.p.) found it in
the mar]l deposit at Atkins Lake, Ontario.

GEOLOGIC RANGE. Pleistocens, 1llinoian
to present fLa Rocque, 1967, p. 347).

REMARKS. Both forms were present in the
fossil populations discovered during this
study and no attempt was made to separate
them. The form rotundatum was more com-
mon in the Manitou Lake and Lac Lazflamme
deposits, whereas form wentricosum Wwas
mere common in the Nesbitt Lake deposit.
There were intermediate specimens in all
the samples.

Pisidium walkeri Sterki, 1865

(Plate T, Figure 13}
Pisidium walkert

v. 9, p. 75,

Sterki, 1895, Nauvtilus,
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Pisidium walker: Sterki, La Recque, 1967,
Pleist. Moll, Ohie, pt. 2, p. 343.

ECOLOGY . Pisidiunm walkeri inhabits

Creek:,, T‘iVEI‘S,.a.n.(i....s\m.al.l...lakes b€ s g

sually not abundant at any one place. A
smaller, more rounded form, P, walkery f,
mainense, 4s usuglly found op the saft
bottoms of small lakes and ponds. It oe-
furs in fewer places than the typical form
but is often abundant jp marl lakes {Her-
rington, 19632, p. 51).

DISTRIMUTION. Northwest Terricories
east to Maine, south te Virginia, Ohio,
Missouri,'South Dakota; and Arizona {Hep-
rington, 1962, p. 51}, Pleistocepe dis-
tribution, this study: Manitou Lake an d
Neshitt [ake deposits, Quebec. Gueliet
{1967, n. ) Feports the form mainense
from the Atkinps Lake deposit, Ontarig.

REMARKS . A single spécimen of Pisidium
walkeri f. moinense was recovered from the
Manitou Lake depesit  ang 23 valves of
this form were found in the Nesbi tt Lake
samples. Only two valves, from the Nesbitg
Lake deposit, were typical P, walkeri,

ORDER PRIONODESHA CE4
FAMILY UNIONIDAE

Shell fragments, clearly of freshwater
mussels, were tollected during the exca.
vation of sampling pits at Lac Laflamme
and Neshitt Lake Twao specimens, ane at
a depth of 56 inches and another from ap
unknown depth, were found in the marl ag
Lac Laflamrne, but none was recovered from
the gquantitative samples. Twe fragments
occurred at the base (Unitc 27) and near
the top {Unit 2) of the Neshi vt Lake depo-
sit, and another specimen was found during
fxcavation. The shells were very friable,
and crumbled when the soft, wet marl was
slightly "didtn rhed The specimens secemed
to ﬁe'xj-at_:h_g_r complete ip place. Fragments
in the guanti tati ve samples were too small
for BeRETic “idents fication, Glochidia gec-
curred throtghout the marl in sections gt
Lac Laflamme, Nesbitt Lake Mani tou Lake,
and Rochester Street.

CLASS GASTROPODA
ORDER  CTENOBRAN CHIATA
FAMILY VIVIPARIDAE

Genus Campelona Rafinesque, 1819 _
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Campe loma depigyn (Say) 1817
(Plate 1, Figure 14}

limnaea decisa Say, PETTT N cholson' & fr.

eyel., lst ed., n.p. . pl. 3, fig &

Campeloma decioun (Say}, Clench), 1962,
Oce. Pape Moll. Mus. Comp, Zool. , v, 3
p.- 217-279.

ECOLOGY . Campeloma is usually found ip
lakes and shallow parts of siow streams.
The animal isg practically restrictad to
bottoms of loose sediment into which ¢
burrows and moves about Partially buried,
All species have g very large blanket-ike
faot thet seems to give the animal con-
siderable support and control of body move-
ments on unstable substrates. At Roddick
Lake in the Gatineau Valley, Canpeloma de-
cisum was found along shore on & loose sand
and gravel botton under 4 to ¢ inches of
water. Bovhjerg (1952, 1. 176 finds that
Campelona decisum Moves wp-current ip
streams. This rhaotact; e Tesponse produces
2ggregations bhelow physical barriers such
s logs, bedrock steps, and riffigs. In
quiet, skallow water the partly buried an -
imals plow slowly through the gofy sedi -
ment., However, they leave their farrows
and move about quite actively on top of
the substrate jp Tesponse to changing water

DISTRIBUTION. Eastern North Ame rica from
Nova Scotia to Saskatchewan, south to Ten-
Nessee, Virginia, and the Rio Grande (La
Rocque 196§, poo374). La Rocgque (1962,
P 34) lists several records from western
Quebec, including the Gatineay River at
Alcove. The species is abundant at Rod-
dick Lake o the east shorpe of Gatineau
River, east of Bouchette, Que.; and in a
Stream joining Henry Lake and Lae ala Vase
northwest of Kazabazus. Pieistocene dis-
tribution, this study: Lac Laflamme  depo-
sit, Quebec. Eight specimens were recev-
ered, seven juvenilas and one fragment of
an adult body whor) |

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

FAMILY VALVATIDAE

Genus Valugta Miller, 1774

Valvata lewisi Cuorrier, 1868
{Plate I. Figure 15}

Valvata leyig: Currier 1868, Kent Sci.
Inst. Misc. Publ L,op. 9.




NG. 38, JUNE 1870

Valvata lewisi Currier, La Rocque, 1968,
Pleist. Moll. Ohie, pt. 3, p. 360,

FCOLOGY . V. lewis? inhabits rather shal-
low water on aguatic plants or sand or
mid bottoms among plant heds (La Rocque,
1668, p. 3607,

DISTRIBUTION. Mackenzie River south to
{ilinois and Ohic, east te the Atlantic
{ta Bocgue, 1968, p. 360). La Rocgue (1962,
p. 35} records the species from the Ottawa

“River at- Ottawaro-Pletstocene —di strdbw e

tion, this study: Menitou Lake Southwest
Venosta, and Nesbitt Lake deposits, Que-
bec: Rochester Street deposit, Ontario.
Gibson (1967, p. 12) reports it from the
Richardson Lake deposit, Quebec.

GEOLOGIC BANGE. Pleistocene, late Kan-
san to the present {La Rocque, 1968, p.
3607

Valuata tricarinaeta (Say} 1817
{Plate I, Figure 16]

Cyvclostoma tricaertineta Say, 1817, Acad.
Nat. Sci. Phila. Jouvr., v. 1, p. 13.
Valvate tricarinats {Say), La Rocque 1968,
Pieist. Moll. Ohio, pt. 3, p. 367-368.

ECCLOGY. The species inhabits lakes and
streams from along shore to depths exceed-
ing 9 meters, It lives on aguatic plants,
submerged objects 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 {Lac Laflamme).
en loose sand and filamenteous algae in a
{ew inches ofwater (Wilsons forners), and
on the sides of boulders in about 1 meter
of water {Wolf Lake, Quebec}.

DISTRIBUTION, Great Slave lLake and the
Mackenzie River east toNew England, south
to Virginia; common in southern Ontario
and Quebec. Valvata tricarinatae was col-
lected alive at Lac Laflamme, Neshitt Lake,
the lake at Wilsons Corners, and Wolf Lake
in Auldfield Township, Quebec. Pleisto-
cene distribution, this study: present and
rather abundant in all deposits sampled.
The species is listed 1a2 all published
late Wisconsin faunas from the Ottawa re-
gion known to the writer.

GEOLOGIC RANGE. Pleistocene, Nebraskan
to Recent {Tavlor, 1960, p. 39).

 REMABKS. No attempt wasmade to separate
V. tricarinotae into the named varieties
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that are based on variation in the number
of carinae present {see La Rocque, 1968,
p. 368). The cowmon forms, in order of
decreasing abundance, are 111, 101, and
100. In the Nesbitt Lake deposit, dis-
tinctly tricarinate specimens occcur lowin
the section and bicarinate and unicarinate
shells appear about half way in the sec-
tion (Unit 14). Weakly carinate forms
become more abundant toward the top of the
deposit and the smooth form, V. tricarinata
f. simplex (000), is common near the Lop.

~A-similar sequence was -found . in. the sec-

tion at Atkins Lake by Ouellet (1968 .
18}, )

FAMILY AMNICOLIDAE
Genus Amnicola Gould and Haldeman, 184!}

Amnicola limosa (Say) 1817

{Pilate I, Figure 17}

Paludina limosa Say. 1817, Acad. Nat. Sei.,
Phila., Jour., v. 1 p. 125.

Amnicole winkleyi leightoni F. €. Baker,
1920, Nautilus, v. 33, p. 125.

Amnicole limose {8ay), Berry, 1943, Amni-
colidae of Michigan, p. 23.

ECOLOGY. Amnicola limose is found in a
great variety ofhabitats including creeks,
rivers, freshwater and brackish-water
lakes. It is most common on rooted agua-
tic plants such as Chara, Potamogeton,
Vellisneria, and Elodea where these occur
in dense stands. The animals feed on di-
atoms and probably other periphyton at-
tached to the plants. (Berry, 1943, p. 26).

DISTRIBITION. New England and New Jer-
sey west toUtah, Manitoba south to Texas.
Living populations were found at Lac La-
flapme, Nesbitt Lake., and Wilsoms Corners
in the Gatineau Valley. More rigerous
collection would probably have produced
specimens from other localities since the
species is fairly common iz Ontario and
Quebec. Whittzker (1918, p. 15) reports
living Amnicola limasa, under the synonym
A. porate, from McKay Lake. Pleistocene
distribution, this study: all fossil loca-
lities except the Southwest Venosta depo-
sit. Other Pleistocene records for the
area include themarl deposits at Richard-
son Lake, Que. (Gibson, 1967, p. 13}; Box
Marsh, Ont.; White Lake, Ont. (Clowers,
1666, p. 41, 55); =and Atkins Lake, Onv.
{(Ouellev, 1968, p. 18). :

GEOLOGIC BANGE. Pleistocene, Yarmouth
to Recent (La Rocque, 1968, p. 383).

i
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REMARKS. F. C. Baker (1920, p. 125} o-
riginally described 4. leightoni as asub-
species of 4. winkleyr Pilsbry on the basis
of Pleistocene material collected by M.M.
Leighton from the marl heds at Bush Lake
Logan County, Chio. He gave the following
description:

Shell differing from A. winkley( in
being larger, heavier, wider in pro-
portion te its height, the body whorl
being more globose than in the typical
form; there are 4% whorls, the upper
part of which is somevhat flat-sided
just below the suture; this is espe-
cially  marked on the last whorl of
some individuals: the first whorl is
flatter than in winkleyi; the umbili-
cus is wider and deeper and the aper-
ture is wider in propsrtion to its
height than in winkleyi. (F.C. Baker
19206, p. 125}, .

Pilsbry (1812, p. 1) in the origina}l
description of A. winkleyi states that
the radula of this species is like that of
4. lustrica and unlike the radula of 4.
limosa, and thenuclear whorl projects up-
ward instead of being planispiral as in
A. limosa. Baker {1921, p. 23} Yater stu-

PLATE I.

Fig. 1. B8phaerium lacustre, Nesbitt Lake
deposit, X 5

Fig. 2. Sphaerium rhomboideun, Neshitt
Lake deposit, X 4

Fig. 3. Sphaerium simile, Resbitt Lake
deposit, X 2.5

Fig. 4. Pisidiur adanmsi, Lac Laflamme de-
posit, X 6

Fig. 5. Pisidism cesertanum Manitou Lake
deposit, X 10

Fig. 6. Pisidiun cempressum, Lac Laflamme
depasit, X 10.5 '

Fig. 7. Pisidium ferrugineum, Nesbict lLake
deposit, X 10

Fig. 8. Pisidrum lilljeborgi, Lac Laflam-
me deposic, X 10.5

Fig. 9. Pisidium nitidum, Lac Laflamme
deposit, X 10.5

Fig. 10. Pisidiur nitidum form contor:un,
Mani ton Lake deposit, X 10.5

Fig. 11. Pisidium variabile, Manitou Lake
depeosit, X 10

Fig. 12. Pisidium wveniricosum, Manitou

fake deposit, X 10

{Drawn by Barbara Sue
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diec Pleistocene material from Illinois
that showed greater wvariation in spire
height and obesity than specimens from the

type locality., He =elevated the form rto

species rank after concluding that it was o

disvinet from A. winkleyi., In his wonu-
mental work on the freshwater Mollusca of
Wisconsin, Baker {1928 p. 119) considers
A. ‘eightoni an extinct aspecies that con-
stitutes a separate group in the genus
Amnicola.

Topotypes of 4. leightonri in the Orton
Geological Museum, Chio State University
(OSY 14720) were examined and compared
with specimens identified as Amnicola 13-
nesa and 4. leightoni from Pleistocene
mari deposits inOhio, Wisconsin, Ontario,
and Quebec. All lots show variaticn in
size, spire height, and globosity. Spire
height and globesity vary in these speci-
mens to produce 4. porata (globose adult

whorls, short spire), A. limeosa {(spire
short to one-half total height Jless glo-
bose), and A. leightoni {spire one-half or

more o frotal height, globosity variable).
There are gradations between the forms and
all have the characteristic planispiral
nuctear whorl of 4. limesa. Differences

PLETSTOCENE MOLLYUSCA FROM QUEBEC AND ONTARIO

Fig. 13. Pisidium walkeri, Neshitt Lake
deposit, X 10.5

Fig. 14, Compelome decisum, juvenile, Lac
l.aflamme deposit, X 4.5

Fig. 15. Valvata lewisi, Manitou Lake de-
pesit, X 10

Fig. 16. Valvata tricarinata Manitou Lake
deposit, X 10.5

Fig. 17, Amniccla limosa, Nesbitt Lakede-
pesit, X 10

Fig. 18. Amnicola lustrica, Rochester
Street deposit, X 10

Fig. 19. Lymnaea dalli, Nesbitt Lake de-
pesig, X 11

Fig. 20. Lymnaea decampi, Nesbitt Lake de-
posit, X 4

Fig. 21. Lymnoea haldemani, spire fragment
Manitou Lake depesit, X 10

Fig. 22. Lymnaea haoldemani, aperture frag-
ment, Manitou Lake deposit, X 3.5

Fig. 23 Lymnaea megasoma, Manitou Lake
deposit, X 1

Fig. 24. Lymnaea obrussa, Lac Laflamme de-
posit, X 4.5
Bickel}

gt R




15

C AND ONTARIO

PLEISTOCENE MOLLUSCA FROM QUEBE

PLATE L.
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in aperture shape and diameter of apical
shotls, cited by Baker {1928, p. 92} to
separate forms poreta andleightoni, over-
lap and the primary distinction (Baker,
1926 p. 121} 15 the difference in spire
height Specimens from living populations
in Lac Laflamme, Nesbitt Lake, and the
lake at Wilsons Corners, Quebec show this
range of variation,

Amnicola leightoni seems to be an ecolo-
gical form of A. limosa that ischarscter-

isticof-alkalinme Fakes: Detailed examipz

atien of radulae and genitalia in 1iving
populations from the northeastern United
States and Canada isneeded to clarify re-
lationships between typical A. limose and
this form.

Amnicola lustrica Pilsbry, IRGD
{Plate I, Figure 18)

Amnicola lustrice Pilshry, 1890, Nautilus,
v. 4, p. 53,

Amnicole lustrica Pilskry, La Rocque,
1968, Pleist. Mell. Ohio, pt. 3, p. 388.

ECOLOGY . Amnicola lustrica occours in
rivers and lakes on stones, on rooted a-
gquatic plants such as Vallisneria, Potaro-
geton, and Char:; and on filamentous al-
gae. [t is often associated with Amnicola
limosa.

DISTRIBUTION. Gasp® Peninsula to Min-
resota, southern Ontatio south to Illinois,
Indiana, and Ohia. La Rocque (1962, .
343 found no published vecord of the spe-
cies for Quebec. A single shell of 4.
tustrica from the Lac Blane depasit, Ma-
tapedis County, Quebec isin thePleistocene
Mollusca Coliection at Ohie State Univer-
sity (Lot no. 263). ‘The specimen, first
identified as 4. limosa {(Shallom, 1965,
p. 48}, 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 and White Lake deposits, west
of Octawa. Ouellet {1968, p. 1B} records
it from the deposit at Atkins Lake, Onta-
rio.

GEOLOGIC BANGE. Pleistocene, late Wis-
consin  to Recent {La Roeque, 1968, p.
3903,

ORDER PULMCNATA

FAMILY LYMNAETDAE

Genus Lymnaea Lamarck, 1769
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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 (191}, p.
125; 1928, p. 196) and places all members
of the family in the genus Lymnaen. His
detailed anatomical studies show that in-
traspecific relationships oftencross these
generic boundaries and that differences
are not great enough to warrant formation
of genera. Burch and Lindsay (1968, p.
LY ETETE ERAT th €S peeies groups Lymneea,
Bulimnea, Fossaria, Pseudosuccinea. Ra-
dix, and Stagnicola have distinct immuno-
logical characteristics. These aunthors
feel that generic lumping obscures impor-
tant relationships within the family. 1In
the present study, a1l lymnaeid snails are
grouped in the genus Lymnaea.

Lymnaea stegnalis (L.innaeus} 1758
(Plate T¥, Figure 2)

Helix stagnalis Linnaeus, 1758, Syst. Nat.,
10th ed., p. 774.

Lymnoea jugularis Say, 1817, Conchology,
in Nicholson’s Encycl., lst ed., n. p.

Lymneus appressus Say, 1818, Acad. Nat,
Sei. Phila., Jour., v. 2, p. 168.

ECOLOGY. Inhabits quiet hodies of water
with shallow areas and fairly dense vege-
tation such as shalliow areas of ponds and
lakes, river backwaters, and stagnant are-
as of sluggish streams, Living popula-
tions in the Gatineau Valley were commanly
found {in July and August) near shore in
less than two feet of water .n stands of
emergent aguatic vegetation, commonly cat-
tails (Typha) and water lilies (Nuphar).
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 spacies feeds on micro-
scopie plants and animals butalso ingests
decaying organic wmaterial (La Rocque,
1968 p. 436). Baker (1911, p. 147) states
that Lymneea stagnalis will attack small
fish when both are kept in agquaria.

DISTRIBUTION. The species is apparently
circumboreal. It ranges in North America
from about the 37th parallel {(western U-
nited States) and 4lst parailel of north
latitede to the Arctic Ocean (La BRocgue,
1968, p. 436). The form Lymneea stagnalis
appresse is common in the  Gatineau and
Ottawa Valleys, often with dense popula-
tions where the habitat is suitable. Ple-
istocene distribution, this study: Lac La-
flamme, Manitou Lake, Nesbitv Lake depo-
sits. Quebec. Tt has also been reported
from nearby Pleistocene deposits at Rich-
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ardson Lake, Quebec and Box Marsh, Ontaric
{Gibson, 1967, p. 13; Clowers, 1966, p-
427 .

GEOLOGIC RANGE. Pleistacene ta the pre-
sent. The species ranges from the {1lino-
ian, andpossibly lateKansan, of Kansas to
the present (Hibbard and Taylor, 1960, p.
85).

Lymnaea dalli F. €. Baker, 1906
(Plate I, Figure 19}

Lymnaea delli F. €. Baker 1906, Illinois
Lab. Nat. Hist., Bsll., v. 7, p. 104
Fessaria dalli {(F. C. Baker), La Rocque,
1968, Pleist Moll. Ohio, pt. 3, p. 466,

ECOLOGY. L. delltr lives on submerged
suriaces and debris in very shallow water
along themargins of small bodies of water,
oT near water nn moist surfac Its eco-
logy is probably quite similar to that of
Lymnece obrussa, Lleonard {1959, p. 54)
found populations among sedges and grasses
on marshy ground around ponds, and in as-
soclation with Lymnaew parva.

DISTRIBUTION. New York to northern Mi-
chigan, northwest te Alberta, south to A-
rizona, Texas, Illincis, and Ohio. Pleis-
tocene distribution, this study: Lac La-
flamme and Nesbitt Lake deposits, Quebec,
This 1s the first record of [. dalli in
Quebec. ’

GEOLOGIC RANGE. Early Plioccene to He-
cent (Hibbard and Taylor, 1960, p. 93}
relatively common in late Wisconsin depo -
15

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

Lymnaea decampi Streng, 1906

(Plate I, Tigure 20}

Limnaca desidivsa var. decampi
1906, Nautilus, v. 9, p. 123,

Feisaria obrussa decampi (Streng), F. C.
Baker, 1928, Freshwater Moll. Wisconsin,
pe. 1, p. 294

Fossaria decampi {Streng) Clarke, 1968,
Amer. Malacol. Union Ann. Rept. 1947, P.
21.

Streng,
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marl depasits indicates & tolevance for
slightly daepev water than that inhabited
by L.oobruzsva. L. c¢hrussa is found in very
shallow water near shere, and anmed flats,
Lo decumps oizurs in this habitat, bot its
abundanze at the base of marl sections al-
so indicates habitation of near shore are-
as, possibly to depths of a few meters.

DISTRIBUTION. Maine west to Wisconsin:
nerthern Michigan south te northern I1ia-
nois {Ls Rooque. 1988, p. 476). Pleisto.
cene distribuiion, this study . it ascurs
tnoevery deposit sampled, and 1¢ the most
sbundant lymnaeid. The species s equal iy
cammgn  in pesrby late Wistonsin deposics
at Bachardson Lake, Quebes {Gibson, 19487,
p. 14} Box Marsh and White Lake, Ont.
{Clowe rs, 1066, p. 43, 557: and  Ackins
Lake, Ontaric (Quellet, Y967, n.op.).

GEOLOGIC RANGE. Late Wis-onsin te the
present (La Boogue, 1968, p. 476). Lym
neee desamp isone of the mest ~ommon gas-
tropods 3n late-glacial and post-glacial

marl deposits in eastern North Amer

]

REMARKS.  Clavke (1968 5. 21) first
recognized this form as dspecies distinot
from Lymraca ch-ussa. L. de “amp.  can  be
distinguishsd from L. cb ussa by having
convex te flat-sided, more strongly sheul:
dered whorls than on chrusza; 3 ns
elongate aperture; fine growth lines
a fairly thick shell In fossil! material,
L. de.amp: appears thick, heavy, and opa-
que, and L +b-usse is generally thinner,
more transiucent, and buff colored. Coar-
se growth lines and variations in shell
thickness at rest periocds seem to be mo
distinct on L. cheusse, and the speoies
usually shows more surface ornamentation
than L. decamp Clowers (1966, p. 43
noted the difference in distributien of
these spsciszs in marl deposits, and the
ecological implication of this pattern
needs verification in living populaticns

Tow,
and

ie

Lymnz:a haldeman-. Binney, LB&T

(Plate 1. Figures 21, 22}

Limnasa hgldeman Deshayes, Binney, 1667,
Jowr. Conshyl., v. 13 p. 428

Acetia ha demon {‘Deshayes Binneys, Lo
RBocgue . .968, Pleist. Mell Chion, pl
3, p. 455

ECOLOGY . The species occurs in shel tf.‘!‘ﬂ?‘\l
from 0.3

areas af lareger lskes 3n warer
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tus).  Adult specimens are found only in
the fall. (Baker, 1928, p. 270}.

NISTRIRBUTION. Lskes Huron and Ontario;
i.ake Simecoe; lake Champlain; Quebec, On-
cario, Vermont, and New York west te [lli-
nois, Michigan, Minnesota, Wisconsin, and
possibly southern Maniteoba, sowth to Ohio,
and Tndiana (La Rocque, 1968, p. 456). La
flscque (1938, p. 111; 1962, p. 29) gives
no records for Lymneea haldemani in Que-
.hee, but later {(lLa Rocque, 1968, p. 456}
includes the province in its range on the
strength of the Lake Champlain record. F.
. Baker (1911, p. 197) lists a record
for Ottawa, Ontaric but this record 1s
hased on juveniles of Lymnaea stogralis
{l.a Bocgue, personal communication). Ple-
istocene distribution, this study: Manitou
Lake deposit, Quebec. I know of no addi-
tianal records for Quebec.

GEOLOGIC RANGE. Late Wisconsin deposits
in Ohie and Indlana (La Rocque 1968, p.
456). The peoor fossil record of this spe-
cies is probably due toits preference lor
& large lake habitat and i1ts very fragile
shell.

REMABKS.,  Like most fossil ococurrences,
specimens of Lymneea haldeman:i from the
Manitou lLwke deposit are shell [ragments,
These include three complete juvenile porz-
tions and one hbody whorl segment with a
complete aperture {Fig. 22).

Lymnoea megasoma Say, 1824
(Plate T, Figure 23)

Lymneus megasomus Say, 1824, Rept. Long's
Exped., v. 2, p. 263.

Bulimnes megasoma (Say}, La Rocque, 1968,
Pleist. Moll. Ghie, pt. 3, p. 4063.

ECOLOGY. L. megasoma is found in quiet,
shallowparts of lakes and sluggish streams.
At the si1te of the Sonthwest Venosta de-
posit, the animals occur aleng the lake
shore on a mock bottom with abundant sub-
merged teigs and limbs. The snails seem
vy prefer slight embayments that are shaded
by shore vegetation orlily pads; however,
21l of the shoreline is open to deeper
water. Brightly litareas 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 Bocque (1968,
p. 464). st2tes that the species has slug-
gish movements and tends to drep to the
bottom when alarmed. It seems that the

Tgetation was Eparse.
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animals also maintain a high degree of
buoyancy which helps support their body
weight on very soft bottoms and on lighe
submerged objects. When disturbed, the
snails made no attempt to remain attached
but drifted about on gentle currents pgen-
erated by a hand reaching slowly inte the
water. 'The species feeds on microscopic
arganisms on the surface of plant debris
and aquatic vegetation. La Bocque {1968,
p. 464} reports finding Lymnaca megasoma
onn clay bottom of asmall stream where ve-

DISTRIBUTION, New Fngland west to Min-
nesota and Jowa, north te Manitoba,  and
south to Ohio and Indiana. La Rocque
{1962, p. 29) lists records from Blue Sea
l.ake, Meach Lake, and near Chelsea in the
Gatineaw Valley. La Rocgue (1968 p. 464}
observes that the species has disappearad
from many lakesin Ontario and Quebec dur-
ing this century. MHe suggests that the
animal 18 very sensitive to human inter-
ference with itshabitat. The writer found
a living population only at the small lake,
previously mentioned, southwest of Venos-
ta, Quebec. Pleis tocene distribution,
this study: Manitou 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.

GFOLOGIC BRANGE. Pleistocene, Nebraskan
to Recent. Taylor (1966, p. 56) reports
it from Nebraskan localities in Nebraska.
The species has been found in two late
Wisconsin depesits in Chio.

Lymnaea obrussa Say, 1825
(Plate I, Figure 24)

Lymneus obrussus Say, 1825, Acad. Nat.
Sei. Phila., Jouwr., v. 5, p. 123.

Fossaria ebrusse {Say}, La Rocque, 1968,
Pieist. Moll. Ohic, pt. 3, p. 473.

ECOLOGY. Generally found on submerged
objects, mud bottoms, and exposed mud flats
in shallow areaz of creeks, ponds, sloughs,
bays, and marshy spots aleng river banks,
F. €. Baker (1911 p. 281} lists its ce-
currence in a dredge haul from 8-13 fath-
oms in Lake Superior. If valid, this re-
cord iscertainly atypical. Leonard {1939,
p. 52) found the species in shallow water
on a mud substrate scarcely covered with
water, and on exposed mud flavs. He re-

ports that the animal lays elongate, cyl-
egg masses on the undersurfaces

indrical
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of sobmerged objects in water 2 few cen-
timeters deep. The habitat of living Lym-

Haga obriussa populations inthe Gatineag

Valley, Quebec fits this descrintion.

DISTRIBUTION. Across North America from
the Atlantic to Pacific Coasts, north to
the Mackenzie District, Canada, and south
to Arizona andnorthern Mexico (La Becque,
1968, p. 475. Live specimens were col-
tected 2t Wilsons Corners, Cuebec. Pleys-
tocene distribution, this study- Lac La-
flamme, Manitou Lake, Neshitt lake, and
Seuthwest Venosta deposits, Quebec: McKay
Lake deposit, Ontario. L. obrusse its al-
so known from the Box Marsh deposit, On-
tario (Clowers, 1966, p. 43}.

GEOLOGIC RANGE. Early Plioscene to pres-
ent. {Hibbard and Tayler, 1960, p. 94},

Lymnaea palustris (Miller) 1774

(Plate 11, Figure 1}
Buccinum palustre Miller, 1774, Verm. Terr.
et Fluv, Hist,, p. 131.
Stagnicola paluestris {(Miller). la locgue,
1968, Plesst. Moll. Chig, pt. 3, p. 1443,

ECOLOGY . Lymnaea palustris inhabits
quiet hodies of water with mud bottom and

vegetation, It is found both in fairly
¢lear areas snd in stagnent arecas with
heavy organic accumulation. Absence of
water motion seems to be themain criterion
for suitable hakitat. The species is om-

nivorous, feeding on living or dead plant
and animal material. Baker (1928 . 216}
found the animals to be most abundant in
0.3 meter of water on a mud bottom.

DYSTRIBUTTON Circumboreal: northern
Asia and Furope, acress North America,
south to New Mexico in the western ilnited
States, north-central and northeastern U-
nited States (La Bocque, 1968, p. 445).
Pletstocene distribation, this swudy: Nes-
bitt Lake deposit, Quebec. A possible
Pleistocene record exists for the Richard-
son Lake deposit, Quebec (Gibson, 1967,
p. 14).

GEQLOGIC RANGE. Pleistocene, Aftentan
to Recent {la Rocque, 1968, p. 446). Lym-
naea palustris seems to be fairly rare in
late Wisconsin deposits of the Ottawa re-
gion. It 18 one of the more common gas-
tropods in Pleistocene deposits of Ohio
(La Rocque 1968, p. 445).

BEMARKS. Apparently, convergence of
shell morphology has oceurred in zeveral
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lymnaerd species and L. palusiris, as de-
fined by shell characters, is & form spe-
cies {Burch 1968 po 285 - Walter, 196G,
p. 51,

FAMILY PLANORBIDAE
Genus Gyraulus Charpentier, 1937

Gyraulus deflectus (Say) 1824
(Plate IT, Figure 4)

Flanorbis deflectus Say, 1824, Long’ s Ex-
ped., v. 2, p. 261,

Gyraulus deflectus {(Say), La Roeque, 1068,
Pleist. Moll. Ohio, pt. 3, p. 485.

ECOLOGY . The species generally occurs
on mud or sand bottoms of protected near-
shore areas from depths of 1 to 16 fest
{LLa Rocque 1968 p. 485}. 1In the Gatineau
Valley, it wasfound on sand among aguatic
plants along the shore of a small lake,
and on boulders in 2 ta 3 feet of water
on theprotected shoreline of a large 1ake.

DISTRIBUTION. New FEngland to Alaska
south to Maryland. Gyroulus deflectus is
casily confused with other species in the
genus and :ts exacl range cannot be reli-
ably determined from records in the lite-
rature {(La Rocque, 1968, p. 4853). La Roc-
que (1962, p. 30} cites arecord from (au-
vreauw Lake in the Gatinean Valley and
Whittaker (18518, p. 15: 1921, p. 74} re-
ports the species from McKay Lake and Col-
toen bake, Ontario. During this stuedy, 1t
was collected alive at Wolf Lake, Frazer
Lake, and Wilsons Corners, Quebec. Pleis-
tocene distribution, this study: Manitew
Lake, Lac laflamme, and Nesbitt Lake de-
posits, Quebec; Rochester Street deposit,
Ontario. '

GEOLOGIC BANGE. Pleistocene, Yarmouth
te the present (La Roegue, 1968, p. 4861,

REMABKS. Specimens encountered in this
study have moderately sharp to subrounded
keels but fall ir the range of variation
described for G. deflectus by F. C. Baker
(1928 p. 371) rather than the form, G
deflectus obliguus, with rounded peripher-
ies. The peripheral keel is characteris-
tic of adult shells and its degree of de-
velopment canonly be determined on matare
shells. Tt is likely that the relation-
ship of G. deflectus to its form, oblf-
guus, L8 similar to that between (. parvus
and its form, altissimus, described by
Clowers (1966, p. 44).

AT
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Gyroulus parves (Say) 1817
{Plate IT, Figure 3)

Planc-bis parvus  Say, 1817, Nicholson' s
Eneyel., lst ed., v. 2, n.p., pl. i,
fig. 3.

Gywlul’,us
Plerst.

1968,

parvus

Moll.

{8ay), La Bocgue,
Chie, pt. 3, p. 491.

ECOLOGY. The optimum habitas for the
species seems to be on or amcng vegetation
_in prosested, shellow areas of lakes. La
Bocque (1968, p.
ally oecurs in small bodies of wzter on
mud, sand, gravel, boulders, logs, and ve-
getation at depths of 1 to 4 feet. Leo-
nard (195% p. 61} found G. pa-vus in as-
cociation with aquatic plants or submerged
grass blades and tree leaves. 1In larger
lakes, he found the animals on driftwood
along shore. Egg capsules, formed of & to
9 eggs in a single layer, are laid on the
stems and leaves of living and dead sub-
merged vegetation {Leonard, 1959, p. 61).

DISTRIBUTION. FEastern North America
east of the Rocky Mountains from Florida
to Alaska and northern Canada (La Rocque,
1968, p. 491). La Roecgue (1962, p. 30)
reports the species from Meach Lake Que-
bec and Whittaker (1918 p. 15) found it
living in McKay Lake Ontarie. G. pa-vus
is very common in the Gatineau Valley: re-
cent specimens were collected at all the
sttes sampled for Pleistocene mollusks.
Pleistocene distribution, this study: pre-
sent and generally abundant in all depo-
sits sampled. Jtispresemt, and dpparent-
ly equaily abundant, in all previously
studied deposits of the region. This spe-
cies seems to be the most abundant planor-
hid snail in late Wisconsin marl deposics.

GEOLOGIC BANGE.
present (Hibbard
AVIBI

Middle Pliccene to the
and Taylor, 1960, p.

REMABKS. Specimens in this study demon-
strate the telationship observed by Clow-
ers (1966, p. 44 between 6. parvas and
its form, altissimus, with engulate body
whorls Immature shells are typical G
parvus andmature shells show a transition
from distinctly angulate to rounded body
vhorls

Genus Armiger Hartmann, 1840
Armiger criste (Linnaeusj 1738

{Plave II, Figure 3}

Nawti'us sviste Linnasus 1758, Syst.
10th ed., p. 709,

Nat.,
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Armiger crista {Linnaeus}, La Bocque,
1968, Pleist. Moll., Okie, pt. 3, p. 4986,

FEOLOGY . Armiger eriste inhabits small
shallow lakes in areas with gquiet water,
mud or silt bottoms, and sbundant vegeta-
tion., It oceurs in intermittent bodies
of water and has been reported from a
stream inMaine, probably from a site with
iight eurrent, similar to its lacustrine
habitat (La Bocque, 1968, p. 497}, Ap-
parently the species rarely develops large

DISTRIBUTION. Europe, Asia; Narcth Amer-
ica from Maine west to Alberta, socuth to
California, Utah, Illinois, Indiana, and
Ohio {La Rocgue, 1968, p. 497}, A single
dead specimen, apparently from a 1living
population, was collected atManitou Lake,
Quebec. Pleistocene distrilwtion, this
study: Manitou Lake and Nesbitt Lake de-
posits, Quebec. Gibson (1967, p. 15) re-
ports it from the Richardsen Lake deposit,
Quebec; and Ouellet (1967, n. p.; found
it in the deposit at Atkins Lake, Ontario.

GEQLOGIC RANGE., Late Plioceme to Re-
cent (La Rocque, 1968, p. 498).

Genus Helisoma Swainson, 1840

Helisoma anceps {(Menke} 1830
fPlate TI, Figure 6)

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

Helisoma anceps (Menke), La Rocque, 1968,
Pleist. Moll. Ohio, pt. 3, p. 498.

ECOLOGY. Typical H. anceps is generally
found in rivers or creeks, whereas H. an-
ceps striatum is aninhabitant of shallow,
hard-water lakes with abundant vegetation
(La Rocgue, 1068, p. 500, 501).

DISTRIBUTION. Typical Hel:iscma anceps
gceurs from the latitude of Hudson Bay
south to Mexico and from the Rockiles east
to the Atlantic coast (La Rocque, 1968,
p. 500). Helisome anceps strigtum has
been reported living inMinnesota and Wis-
consin but fossil records {largely late
Wisconsin) indicate a range from north-
eastern United States and scuthern Canada
west to the Dakotas and Alberta {La BRoc-
que, 1968, p. 501-502}. Pleistocene dis-
tribution, this study: all deposits sam-
pled. 1t has been reported from deposits
at Richardson Lake, Quebec (Gibsen, 1967,
p. 16}); Box Marsh, White Lake (Clowers,
16966, p. 44); and Atkins Lake, Ontaric

(Quellet, 1968, p. 19).




GEOLOGIC BANGE. Pleistocene to Recent.
I'ts range in the Pleistocene is not pre-
cisely known (La Rocque, 1968, p. 501).

 REMARKS . Thz:wf.r.)ssil popul.a“;;:i.ons sampled

in this study are composed of shells that
correspend primarily to felisoma anceps
striatum and H. onceps unicarinatum. It
is unclear whether or not these forms re-
present a geagraphic race that merits sub-
specific rank. However, they are charac-
teristic of ecool, hard water takes and
deserve Tecogiition as ecophenotypes. Ri-
gorous collecting of cool marl lakes may
uncover more living populations,

Helisoma campanulatum (Say) 18921
{(Plate 11, Figure 7)

Planorbis cappanulatus Say, 1821, Acad.
Natv, Sci. Phila., Jour., %. 2, p. 166.
Helisome campanulaetum (8ay}, La RBocque,
1968, Pleist. Mell. Ohio, pt. 3, p. 504,

ECOLOGY . The species typically inhabits
lakes but is also found in guiet reaches
of rivers and smaller streams. Lacustrine
habitats described by F. C. Baker (1928,
p. 348) indicate that it ACCUrs on a var-
iety of botvom types but prefers 6.3 o 1
meter deep with vegetation.

DISTRIBUTION.,  Vermont west to MNorth
Dakota, south to Ohio and I1linois, north
to the Mackenzie River drainage (La Foc-
gue, 1968, p. 505). La Rocque (1962, p.
30) reports the form from Gawvreny an d
Mahon Lakes in the Gatineau Valley and
Whittaker (1918, p. 15) reparts it from
MeKay Lake, Ontario. The species is com-
mon  in the Gatineau Valiey. Pleistozene
distribution, this study: Manicou Lake,
- Lae Laflemme, Nesbitt Lake deposits Que-
bec: Rochester Strest andMcKay Lake depo-
sits, Ontario. Pleistocene records far
the area inciude 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 Pleistecene, late Wis-
consin ta the present (La Rocque, 1968,
p. 505,

Helisoma trivolvis (Say) 1817

(Plate IT, Figure 8)

Planorbis triveolvis Say, 1817, Nicholsan’ s
Eneyel., Amer. ed., v, 2, n, p., pl. 2,
fig., 2.
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vio A8av) Lz Rocque, 1968,
Ohic, pt. 3 p. 501,

sluggish pares ¢f rivers, poends, creeks
ditches, and tnteasmittent weodland pools.
It seems o prefer stagnant water and ab-
undant vegetation {iLa Rosque, 1968, P
5631, The spesies is ofren quite abundant
in very shallaw waker, less than one foot
deep, on aquasi: plant stems and plant

debric 2long shoses of takes and areas of
gtreams  with gentle corrent or standing
water,

Atlantie coast drainage
r osystem, north to the
da and Alaska, south
rescuri {(LaBRoogue, 1958,
La Rocgue (1982, p. "31) gives
for the Oucawe River, Meach Lake,

Quebec.  Whitevaker (1918 o
P57 lists it in the iving favna of McKay
Lake. Heliscou 1: urivie 18 now common in
lakes snd smnl] sluggish streams of the
Gatinean Valley and Wws Lo be more abun-
dant and widespread chan epriier in post-
Wisconsin time. Pleistocene disiribution,
this study - Manitou Lake (] specimen ), Nes-
bitt Lakae (2 specimens), and Southwest Ve-
sosta [0 spseimen) deposits, Guebec. Spe-
cimens cooureed in the upper third of the
ions.  There ure no other Pleistocene
for the reging

Mahon |

GEOLOGIC RANGE.
or Aftonzan oo
. 503,

Pleistocene, Nebraskan
present {La Rocgque 1068,

is Prepenerue PO Baker, 1935
(Plate 11, Figure )

trcus Say, 1821, Acad. Nat.

adelphia, Jour., v, 2,p. 168

sxzuruens (Sayl, La Rocque, 1G68,
Ohic, ps. 3, p. 510,

FCOLOGY .
shallow areas of Lakes and streams on soft
mud bottems (Lz Renque, 1968, p. S510J.

The spesies gccurs in quiet,

DISTRIBUTION. Northern United States
east toe the Bockies, Canada south to New
Mexico (Lz flacque, 1068, p. 310} Gatineau
Valley ! Lities for the species are Ma-
nitou Lake 1d Neshitt Lake. Whittaker
VI918. . 155 found iw iving at Mclay
Lake, Onge Pleistocsne distr: bution,
thia u Lake, Lac Laflamme,
and Ne depostits, Quebec: Roch-
cater Street deposst, Ontario 1t also oc-

PUETEE s d in Tak Ry
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curs in the Richardsen Lake marl {Gibsen,
1967, p. 17} and the Box Marsh deposit
{Clowers, 1946, p. 45)

GEOLOGIC RANGE. Pleistocene, San gamon
to Recent (Hibbard and Tayloer, 1960, p.
107},

FAMILY ANCYLIDAE
Genus Ferrissia Walker, 1503

Ferrissia parallela (Haldeman) 1841
U (pl ate II, "'F‘i"gu re-10 )

Aneylus parelielus Haldeman, 1841, Monogr.
Limniades N. America, pt. 2, p. 3 of
cover.

Ferrissta parallela (Haldeman) Basch,
1963, Rev. freshwater Limpet snails N.
America, p. 440.

ECOLOGY. The species occurs an leaves
and stems of aquatic vegetation, particu-
Larly Scirpus and Typhe, inshallow lakes
It seems toprefer clean water but has bheen
collected in muddy, turbid water in shal.
low swamps. Shell proportions which are
somewhat variable, may be greatly influ.
enced by the size and shape of stems and
ieaves inhabited by the animals {Basch,
1963, p. 440},

DISTRIBUTION. Northers United States
and Cenada frem the Atlantic coast west-
ward, abundant in smaller lakes of the
Great Lakes region (Rasch 1963, p. 440).
La Rocque {1962, p. 29) cites a record for
the Ottawa River, Living waterial was col-
lected only at Manitou Lake during this
study. Pleistocene distribution, this
study: Manitou Lake, Lac L.aflamme and Nes-
bitt Lakedeposits,Quebec;Hochester Street
deposit, Ontario. Other nearby records
include the Richardsen Lake deposit (Gib-
son, 1967, p. 18) and Box Marsh deposit,
Ontaric {Clowers, 1966, p. 457

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

Ferrissia valkeri{Pilsbry and Ferriss) 1906
(Plate II, Figure 11)

Aneylus walkeri Pilsbry andFerriss, 1906,
Acad. Nat. Seci. Philadelphia, Proc., p.
5364,

Ferrissia walkeri {(Pilsbry and Ferriss),
Basch, 1963, Rev. freshwater limpet snails
N America, p. 433.

STERKI ANA 27

ECOLOGY. F. walkeri is found on large
flat surfaces, such as lily opads, in lar

ger bodies of clean standing water (Basch,
1963, p. 434).

DISTREBUTION. Actual range unknown - au-
thenticated specimens {rom 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-
bite Lake deposits, Quebec. I know of po

additional records for the region, or Cana-
da.

GEOLOGIC BANGE. Pleistocene, late Wjis-
consin to the present.

FAMILY PHYSIDAE
Genus Physa Draparnaud, 1801

Physa gyrine Say, 1821
(Plate 1T, Figure 12}

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

Physa gyrina Say, ia Rocque, 1968, Pleist
Moli. Chio, pt. 3, p. 541

ECOLOGY . Physa gyrina is characteristic
of shallaw, slow moving or standing water-
It generally oceurs on a mud bottom, on
caarser materials covered with a layer of
mud or leose debris, and on or among agua-
tic vegetation. Dawson {1911, p. 2.-44)
describes in great detail the habjtaes of
Physa and De Witt (1955, p. 40) discusses
the life history and ecology of Physa gy-
rina.

DISTRIBUTION., North America from Alaska
and the Canadian Arctic to the southern
United States, west to Texas and Califor-
nia {La Bocque, 1968, p. 543}, Physa gy-
rina is widespread in the Gatineau Valley
and was collected live at the following
sites of Pleistocene deposits: Manitou
Lake, Lac Laflamme, Neshitt Lake, and
Sonthwest Venosta deposit. Al Quebec
records of Physa accumulated by La Rocgue
(1962, p. 31 -32) ane reported as species
other than P. gyrina. Pleistocene distri-
bution, this study: Manitou Lake, Lac La-
flamme, and Neshitt Lake deposits, Quebec.
P. gyrina has been reported from the Rich.
ardson Lake deposit, Quebec {(Gibson, 1967
p. 18); Box Marsh, White Lake Ontario
{Clowers, 1966, p. 46, 55); and Atkins
Lake deposit OQOntario (Ouellec, 1967, n.
p. 7. '




28 STERKTIANG

GEOLOGIC RANGE. Pleistocene, Aftonian

s thee- present(La- Rocque, 1968, .p.. 542).

Physa heterostropha (Say) 1817

{Plate II, Figure 13}

Limnea heterostropha Say, 1817 Nichelson's
fneyel ., Amer. ed.,n. p., pl. 1, fig 6.

Physu heterosirophe {Say) La Rocgue, 1968,
Pleist. Moll. Ohio, pt. 3, p. 545.

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

ECOLOGY. Typical P. hetercstropha 1is
found on .udin ditches, small brooks, and
small rivers. Physa sayii, placed in the
synonymy of Physe heterostropha by Wurtz
{1949, p. 31), is the form characteristic
of small lakes. La Rocque (1968, p. 551)
notes that this form alse occurs in the
Great Lakes, with the possible exception
of Lake Superior.

DISTRIBUTION. Eastern United States and
Canada, west to Texas, Utah, Wyeming, and
western Canada {Le Rocgque, 1968, p. 546,
550}. La Rocque (1962, p. 32) lists rec-
orde for La Pfche River, Que.; near Hull;
and Johnston lake, Masham Co., Quebec.
Whittaker (1918, p. 15} reports it from
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McKay l.ake, Ontario. The species was col-
lLected by the writer at Nesbitt lake, Que-
bec. Pleistocene distraibution, this stu-
dy: Lac Laflamme deposit, Quebec; Roches-
ter Street and McKay Lake deposits, Onta-
rio.

GFEOLOGIC RANGE. Pleistocene, Aftonian?
to the present {La Rocgue, 1968, p. 5530).

REMARKS. The recent and fossil material
encountered 1in these collections 1is the
take form, Physa sayii.

FAMILY CARYCHITDAE
Genus Carychium Miller, 1774

Carychium exiguum (Say) 1822
{Plate II, Figure 14)

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

Carychium exiguum (Say), Pilsbry, 1048,
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 Jogs. La
Recque (inpress) adds ficoodplains, swamps,
marshy areas, stream and lake margins.

PLATE 11. PLEISTOCENE MOLLUSCA FROM QUEBEC AND ONTARIC

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

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

Fig. 3. Armiger crista, Manitou Lake de-
posit, % 10

Fig. 4. Gyraulus deflectus, Nesbitt Lake
deposic, X 7.5

Fig. 5. Gyrawlus pervus, Manitou Lake de-
pesit, X 11

Fig. 6. Heliscma anceps, Maniton Lake de-
posit, X 3.5

Fig. 7. Helisoma campaenulatum, Neshict
Lake deposit, X 2

Fig. &. Helisoma triveluis, Nesbhitt Lake
deposit, X 1.1

Fig. 9. Promenetus exacucus, Nesbitt Lake
deposit, X 10.5

Fig. 10. Ferrissia parallele, Manitou lake
deposit, X T

Fig. 11. Ferrissia walkeri, Lac Laflamme
depesitc, X 12

Fig., 12. Physao gyrina, Neshitt Lake depo-
sit, X 3

Fig. 13. Physe heterostropha, Bochester
Street deposit, X 3

Fig. 14. Carychiem exiguun, Lec Laflomme
deposit, X 14.5

Fig. 15. Paravitrea multidentata, apical
view, Nesbitt Lake deposit, X 6.5

Fig. 16. Paravitrees aultidentata, basal
view, Nesbitt Lake depaosit, X 6.5

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

Fig. 18. Nesovitrea binneyana, Neshitt
Lake deposit, X 11

{Drawn by Barbara Sue Bickel)
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DISTRIBUTION. Newfoundland west to Brit-
ish Columbia andNew Mexico, sguth to Flo-
rida (La Rocque, in press). It has been
reported from the Ottawa area {La Rocque,
1968, p. 36). Pleistocene dis¢ribution,
this study: Manitou Lake, Lac Laflamme,
and Nesbitt Lake depasits, Quebec.

GEOLOGIC RANGE. Pleistecene, Aftonian
te the present (Baker, 1920, p. 388)

REMARKS. Harry (1932, p. 53-7) concluded
that €. exiguum and C. exile Lea 1842 are
not distinct species

FAMILY ZONITIDAE
Genus Paravitrea Pilsbry, 1898

Paravitrea multidentata (Binﬁey) 1840

{Plate TI Figures 15, 16}

Helix multidentata Binney, 1840, Besten
Soc. Nat. Hist. Jour., v 3, p. 425.
Paravitres multidentate (Binney), Pilsbry,

1946, Land Mell. M. America, v. %, pt.

1, p. 352,

ECOLOGY.  ‘Found under rotting logs and
leaves. ' (Robertsen and Blakeslee, 1948,
p. 27).

DISTRIBUTION. Maine, (Quebec, and Onta-

rio south te North Carolina, Alabama, and
Arkansas, west toMichigan {Pilshry, 1946,
p. 354). Two specimens were recovered
from the top {Unit 2} of the Nesbhbitt Lake
gection.

GEOLOGIC BRANGE. Unknown

" Genus Fuconulus Beinhardt. 1883

Fucanulus fulvus (Miller) 1774
(Plate II, Figure 17}
Helix fulva Miller, 1774 {in part), Verm.

Terr. et Fluv., v. 2, p. 56.
FEuconulus fulves (M#ller}, Pilsbry, 1046,

Land Moll. N. Amerieca, v. 2, pt. 1, p.
235.
ECOLOGY.  Euconulus fulvas commonly oc-

curs in damp- leaf litter or under stones,
in wooded amd well shaded spors. It is
common on fleodplains and lake margins and
its shells areoften found in stream drift
(La Rocque, in press)

DISTRIBUTION. Holarctic, widespread;
absent from the southeastern United States
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from Texas to Nerth Carolina (Pilshry,
1946, p. 236). La Rocque (1962, p. 37
lists arecord for Hull, Quebec. Pleisto-
cene distribution, this study: Manitou
Lake and Lac Laflamme deposits, Quebec.
Gibson (1967, p. 21} fourd four specimens
at the top of the Richardson Lake deposit
Quebec

GFOLOGIC BANGE. Middle Pliocene, Fran-

e gr-bo-the-present {Pilsbry, 1946, .p... 236 1.

Kansan ta present in North America (Hib-
bard and Taylor, 1960, p. 147},

Genus Nesovitren Cooke, 1921

Nesowitrea binneyana {Morse) 1864
{Plate T, Figure 18)

1864, Portland
Spe. Nat., Hise. Jour., v. 1, p. 13

Retineile binneyana (Morse), Pilshry, 1946,
Land Moll. N, America, v. 2, pt. I, p.
259,

Hyalina binneyana Morse,

FCOLOGY. Nesouvitrea binneyana lives in
damp woodland habitats, especially among
deciduous trees. Occasionally 3t is found
in Sphagnum bogs (Oughton., 1948, p. 94}
Tt has been foundmainly under logs or near
aid stumps (La Rocque, in press).

DISTRIBUTION. Maine, Quebec and western
Ontartic south to Michigan, Ohio, Pennsyl-
vania, and New York (l.a Rocque, in press).
Reconrds exist for Hull and the lower Li-
%vre River Valley, Quebec (LaRocque, 1962,
p. 39). Pleistocene distribution, this
study: Lac Laflamme deposit, Quebec.

GEOLOGIC RANGE.

consin to present.

Pleistocene, late Wis-

Nesovitrea electrina (Gould) 1841
(Plate [TI, Figure L1}

Helix electrina Gould, ‘1841, Invertebr.
Mass., p. 183.

Retinella electrine {Gould), Pilsbry, 1546,
fand Moll. N. America, v. 2, pt. 1, p.

256

ECOLOGY. In Illinois, the species 18
commonly found under logs and loose bark
(F.C. Baker, 1939, p. 70). Oughton (1948,
p. 127) states that Nesovitres electring
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 elecirina in-
habits woodlands and occurs im plant de-
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&, JUNE 1870

bris, "decaving Yeaves, and in et Tareund’

old stumps and logs. It is commoenly found
in swamps or marshy areas on Stream flata
or margins of standing water, although it
also occurs in drier habitate {La Rocgue,
in press).

DISTRIBUTION. Maritime Provinces and
Ontario west o Alaska and Washington,
south to Arizona, New Mexico, Kansas Mis-
souri, Indisna, Ohie, Virginia, and New
Jersey (La Rotque, in press), The species
has been collected in the Ottawa area {(La
Roeque, 1962, p. 39). Pleistocene dis-
tribution, this study: Manitou Lake, Lac
Laflamme, and Nesbitt Lake deposits, (Que-
bec.

GEOLOGIC RANGE. Late Pliocene topresent
{Hibbard and Taylor, 1960, p. 147).

FAMILY LIMACIDAE
Genus Peroceras Rafinesgue, 1820

Deroceras sp.
(Plate 11, Figure 2)

Deroceres Rafinesque, 1820, Ann.
v. 1, p. 10.

Deroceras Rafinesque, Pilshry 1948, Land
Moll., N. Amer., v. 2, pt. 32, p. 532,

Nature,

ECOLOGY . Slugs of the genus Deroceras
cecur in a wide variety of moist habitats,
from woodlands to open places and in towns

as  well as wilderness areas. They are
commen garden pests. (Pilsbry, 1948, p.
333).

DESTRIBUTION.  The genus is represented

throughout the Palearctic realm and the
western hemisphere. Several species are
confined to western North America and two
species, B, laecve and . reticulatum, are
widespread over North America. [1. lgewe
18 recorded from the QOttawa district, but
both species occur there (La Rocque, per-
sonal communication). Pleistocene distri-
bution, this study: Mani tou Lake, Lac La-
flamme, andNesbitt Lake deposits, Quebec.
Gibson (:967, p. 22} reports D. laeve from
the Richardson Lake deposit, Quebeec.

GEOLOGIC RANGE, Upper Pliccene te Re-
cent {Hibbard and Taylor, 1960, 5. 20).

REMARKS

of . laeve.

These are most likely shells

FAMILY ENDODONTIDAE

Anguispira alternata {Say} 1818
(Plate Y71, Fignre 3)

Helix alternata Say, 1816, Nicholson's En-
eyel.. n. p., pl. 1, fig. 2.

Anguispira alternata (Say)’Pilsbry, 1948,
Land Moll. N. Amer.,v. 2 pt. 2, p. 568.

ECOLOGY . dnguispira aliernats is common
and widespread. It is found under loose
bark, dead wood, in stone prles, and under
logs end stones. F. C. Baker (1027 p. B4}
notes that the species is characterist;s«
of the loose bark habitat. Tt seems to
prefer somewhat open woodlands, such as
clearings in old stands or open second
growth, generally with plenty of cover such
as dense undergrowth, forest debris, or
litter. Populations occur on the moist
soil of floodplains in debris piles (La
Rocque, in press).

DESTRIBUTION. 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 Roe-
que (1962, p. 35) listsrecords for Ottawa,
Pleistocene distribution, this study: Lac
Laflamme, Quebec. Whittaker (1921, p. 66}
reports the species from the marl at McKay
Lake, Ontario.

GEOLOGIC RANGE.

to present {Baker

Pleistocene, Aftonian

1920, p. 389).

Genus Discus Fitzinger, 1833

Discus cronkhitei catskillensie (Pilsbry) 1598
{Plate III, Figure 4)

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

Discus c¢r-onkhitei catskillensis (Pilshry’,
Pilsbry, 1948, land Moll. N. Amer., .
2, pt. 2, p. 605,

ECOLOGY. Pilsbry (1548, p. 506} states
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. cronkh:-
ter. FEcological data reviewed by La Rec-
gque {in press) indicete that D. cronkh:
tei catskillensis lives in hardwood for-
ests under stones, logs, and leaf litter.
it acenrs both in dry areas and moist si-
tuations such as along the margins of
Lakes,
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NISTRIBUTION. Maine and the Adirondacks
ta Pennsylvania, west te the Upper Penin-
eula of Michigan, Minnesota, and South Da-
kota. Typical D. cronkhitei occurs across
North America except for southern United
Geates. (Pilsbry, 1948, p. 602, 605). la
Rocque (1962, p. 36) cites records of .
eropkhitei for the Ottawa district.

GEOLOGIC RANGE. Middle Pliocene to the
srésent fETD eronkhitei
Taylor, 1960, p. 143},

Genus Helicodiscus Morse, 1864

Helicodiscus parallelus (Say) 1821
{Place 11T, Figure 5}

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

Helicodisens paiwilelus {(Say), Pilsbry,
1948, Land Moll. . Amer., v. 2, pt. Z,

p. 625.
FCOLOGY.  The species lives on decaying
wood and damp leaves in shady or humid

places {(Pilshry.1948,p. 627). F. C. Baker
(193%, p. 89) observes that Helicodiscus
parellelus is awoodland species that rare-
ly occurs in open places. The species
prefers te live in moist woodlands under
logs, forest litter, stones, and brush.
It sccurs near lakes and in bogs and swampy
arsas. Grimm (1959, p. 125} found it n
a variety ofhabitats other than woodlarnus,
including guarries, debris near railroad
tracks. and the wuins of an old building,

DISTRIBUTION. MNewfoundiand, Prince Ed-
ward Isiand New Brunswick, and Maine west
to Manitoba, seuth to Georgia, Alabama,
Arkansas, and Oklahomz {La PRocgue, in
press). La Bocque (1962 p. 37} lists a
record for the Ottawa district. Pleisto-
cene distribution, this stndy; Manitou lake
Lac Laflamme, and Nesbitt Lake deposits,
uebec. Whitvaker {1921, p. 66} found it
in deposits at McKay and Colton Lakes, On-
tario.

GEOLOGIC RANGE. Pleistocene, Nebraskan
to Necent (Hibbard and Tayler, 1960 p.
44},

FAMILY SUCCINEIDAE

Genus Ozylome Westerlund, 1885

(Hibbard-and--
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Oxyloma retusa (Lea) 1834
(Plate I1T, Figure 6}

Succinea retusa Lea, 1834, Amer. Philos.
Soc. Trans., v. 3, p. 117.
Oxyloma retuse {(Lea), Pilsbry, 1948 Land

Moll, N. Amer., v. 2, pt. 2, p. 785

ECOLOGY. The species onccurs ia wet si-
tuations such as aleng the margins of
ponds;-lakes, ditches, _and.SLreams, oI in
marshy or seasonally flooded aress. 1t
lives on wet plant debris wood fragments,
stems of hydrophilic plents, or on wet
mad and muck among vegetation.

DISTRIBUTION. Labrader and Maine west
to Montana, possibly British Columbia and
the Yukon: south to Illinois, Ohio, Min-
nesota, Towa, North Dakota, and Montana
(Le Rocgue, in press). La Recque (1962,
p. 3B) gives a record for Hull, Quebec.
Pleistocene distribution, this study: Ma-
nitoun Lake, Lac Laflamme, and Nesbitt Lake
deposits, Quebec. Clowers (1966, r. -
found Oxyloma rotusa in the Box Marsh de-
pesit, Ontario.

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

Genus Succinea Draparnaud, 1801

Succinea ovalis Say, 1817
(Plave 11T, Figure 7)

succinea ovalis Say, 1817, Acad. Nat. Seci.
Philadelphia, our., v. L, p. 1h.

Succinea ovaltls Say, Pilsbry 1948, Land
Moli. N. Amer., v. 2, pt. 2, p. BOL

FCOLOGY. Sueeinea ovalis inhabits low
areas adjacent to bodies of water, often
on vegetation afoot or so off the ground.
It has been found several feet from the
ground on trees, and in beth moist and dry
woodlands, under stones and leaves (Pils-
bry, 1948, p. 804; Oughton, 1948.p. G4} .

DISTRIBUTION. Newfoundland and James
Bay west to North Dakota and Nehraska,
south to Alabama (Pilshry, 1%48, p. 8403).
La RBocque (1962, p. 40) lists published
records for the Ottawa district and Hull,
Quebec. Pleilstocene distribution, this
study: Manitou Lake, Lac Laflamme, Nesbitt
Lake, and Southwest Venosta deposits, Que-
hec. Whittaker (1921 p. 67} rTeports it
from the McKay lLake deposit, and Gibson
(1967, p. 19) found it in the Richardson

Leke deposit, Quebec.
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e GEOLOGIC ... RANGE. . Pléistocene, Yarmouth
to present {Leonard, 1950, p. 24).

FAMILY STROBILUPSTDAE )
Genus Strobileps Pilshry, 1893

Strobilops labyrinthiea (Say) 1817
(Plate 111, Figure 9)

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

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

ECHOGY. The species generally gccurs
on uplands, in damp deciducus forests up-
der loose bark or debris. Tt aiso 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

BISTRIBUTION. ‘Southern Ontaric andMas-
sachusetts to Michigan, 11linois, and Ar-
kansas, south to southern Plorida and
Louisiana.’ (Pilsbry, 1948, p. 863). Ple-
istocene distribation, this study: Lac La-
flamme and Nesbitt Lake deposits, Cnebec.

GEOLOGIC RANGE. Pleistocene, late Wis-

Consin to present,
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Genus Gastrocopta Wollaston, 1878

Gastrocopta contracta (Say) 1829

(Place ITI, Figure 10}

FPupa contracte Say, 1822, Acad. Net. Sci.
Philadelphia, Jour., v. 2, p. 374.

Gastrocopte contracia (Say), Pilsbry, 1048,
Land Moll. N, Amer.,v. 2, pt. 2, p. 880.

ECOLUGY . Gastrocopta contracta is a
woodland species but aceurs in a wide
range ofhabitats including moist, forested
floodplains, wocded hillslopes, limestone
bluffs, andless commonly, dry railway em-
bankments. It is common in isolated de-
cidwous woodlots. (F. C. Baker, 1939, p.
97}. Informaticn summarized by La Bocque
{in press) indicates a preference for
hardwood forests although the species also
occurs inopen areas where grasses, shrubs,
and brush provide cover.

DISTRIBUTION. Eastern United States
and Canada from Maine, Quebec, and Ontario
west toManitoba, south te Florida and Ve-
re Cruz, Mexico; Cuba and Jamaica, proba-
bly through introduction by man {(Pilshry,
1948, p. 881}, La Rocque (1962, p. 37)
notes a report of this species in the QOt-
tawa district. Pleistocene distribution,

PLATE III. PLEISTOCENE MOLLUSCA FROM QUEBEC AND ONTARIO

Fig. 1. Nesowitrea electring 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 cronkhitei catskillensis,
Lac Laflamme deposit, X 10.5

Fig. 5. Helicodiscus parallelus, Lacla-
flamme deposit, X 10.5

Fig. 6. Ozxyloma retusa, Lac Laflamme de-
posit, X 2.5

Fig. 7. Succinea ovaelis, Manitou Lake de-
posit, X 4.5

Fig. B. Strobilops genea, Neshitt Lake
deposit, X 11

Fig. 9. Strobilops labyrinthica, Lac La-
flamme deposit, X 14.5

Fig. 10, Gestrocopte contracta, Lac La-
flamme deposit, X 14.5

Fig. 11. Gastrocopta tappeniang, Lag La-
flamme deposit, X 14.5

Fig. 12. Vertigo bollesiana, Lac Laflamme
deposit, X 14,5

Fig. 13. Vertigo morsei, Lac Laflamme de-
posit, X 14.5

Fig. 14. Vertigo ovate, Manitou Lake de-
posit, X 14.5

Fig. 15. Vallonia pulchella, Lac Laflesmme
depesit, X% 10.5

{(Drawn by Barbara Sue Bickel)
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this study: Manitou Lake and Lac Laflamme

deposits, Quebec. It occurs in the Rich-

ardson Lake deposit, Quebec {(Gibson, 1967,
20).

p.

GEOLOGIC RANGE. Early Pliccene to pres-
ent (Hibbard arnd Taylor, 1960, p. 126).

Gastrocopta tappanianae {C. B. Adams) 1842
{Plate I¥I, Figure 11}

—Pupa-teppantena ' Wardh G B Adeams, 1843,
Thompson's Hist., Vermont, p. 1538.

Gastrocopte tappantiana (C.B. Adams).
bry, 1948, Laad Moll. N.
pt. 2, p. 889.

Pils-
Amer., ¥v. 2,

ECOLOGY. The species lives in wet hab-
itats such as floodplains, meist wood-
lands, and swamps and stream marginson

pieces of wood, logs, stones, and damp lit-
ter. It occurs in wetter situations than
Gastrocopta pentodon. (F. C. Baker, 1939,
p. 101; La Rocgque, in press).

DISTRIBUTION. Ontario and Maine south
to Virginia and Alabama, west to South Da-
kota, Kansas, and Arizona; apparently ab-
sent from the southeastern Atlantic States
{(Pilsbry, 1948, p. B89; La Rocque, in
press). Pleistocene distribution, this
study: Manitou Lake and lLzc Laflamme de-
posits, Quebec.

GEQLOGIC BANGE. Late Pliccene to the
present (Hibbard and Tayler. 1860, p. 127).

1774

Genus Vertigo Miller,

Vertigo bollesiana {Morse) 1865

(Plate III, Fignre 12}

Isthmia bollesiaena Morse, 1865, Ann. lyce-
um Mat. Hist. New York, v. 8, p. 20%.
Vertigo bollesiane (Morse), Pilshry, 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, 1048, p. 981}  Oughton (1948,
p. 94) reports V. bollesiane from dry wood-
lands and fields as well as damp forest
areas.

DISTRIBUTION. Southern Ontario nerth te
Lake Temagami; Maine, Massachusetts, New
Hampshire, andNew York; also reported from
Indiana,Michigan, Virginia, and Tennessee

not verified by Pilsbry (Pilsbry, 1948,
p. 981}, La Rocque (1962, p. 41) lists
records from north of Hull (hills nedr

Tronsides) and the Abitibi region of Que-
hec. Pleistocene distribution, this stu-
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dy: Manitou Lake andl.ac Laflamme deposits,
Quebec.

GEOLOGIC BANGE. Pleistocene, Yarmouth
to present (F. C. Baker, 1920, p. 282).

Vertigo morsei Sterki, 1894
(Plate III, Figure 13}

Vertigo morsei Sterki, 1894, Nautilus, v.

8, p. 89.

ECOLOGY. Vertige morsei occurs most

commonly near lake shores {F. C. Baker,
1939, p. 104) and possibly the floadplains
af creeks and rivers {(Qughton, 1943, p.
94).

DESTREBUTION.  Ontario, Quebec, and New
York west to Michigan, Indiana, and Illi-
nots. Pleistocene distribution, this stu-
dy: Manitou Lake and Lac Laflamme depo-
sits, Quebec. Apparently these are the
first Quebec records of this species.

GEOLOGIC BRANGE. Pleistocene, late Wis-

consin to the present.

1822
Figure 14)

Vertigo ovata Say, 1822, Acad. Nat. Sci.
Philadelphia, Jour., v. 2, p. 375. B

Vertigo ovata Say, Pilshry, 1948, Land
Moll.N. America, v. 2, pt. 2, p. 952},

Vertigo ovate Say,
{Plate TIII,

BCOLOGY. V. ovata inhabits leaf litter,
plaent debris, bark, grass, and undersides
of logs in moist situations, not far frem
water, It gccurs on floodplains and mar-
gins of bodies of standing water, where it
is often abundant among grasses or hydro-
philic plants {(La Bocque, in press).

DISTRIBITION. Prince Edward Island and
Ungava Bay, Labrador west to Alaska, Brit-
ish Columbia, Puget Sound, Utah, and Ari-
zona; south to the Florida Keys, Texas,
Mexico, and the West Indies (L.a Rocque, in
press). A record for MHull, Quebec is men-
tioned by Ls Bocque (1962, p. 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; and Clowers (1966, p. 47} found v
in the Box Marsh deposit, Ontario.

GEOLOGIC RANGE. Early Pliccene to pres-
ent {Hibbard and Taylor, 1960, p. 135).
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FAMILY VALLONIIDAE
Geaus Vallonig Risso, 1826

Vallonta pulchella {Mifller) 1774
{Plate TII, Figure 15}

Helix puichelly Mifller, 1774, Verm. Terr.
et Fluv., v. 2, p. 30,

Vallonia pulchella {M“{i.i,ler‘),?ilsbry, 1948,
Land Mell. N. Awerica, v. 2 pt. 2, p.
1623,

ECOLOGY . According ta F. . Baker {1039,

p. 1181, V. pulcheila cceurs in a variety
of habitaus including wooded areas along
streams, ratlroad embankments, and among
grass and bushes. Tt has been collected
from rather dry oropen situations such as
fields and around old foundations (La Roec-
que, din press).  The species is often
quite wbundant in lawns and gardens when
shade and cover arepresent {Pilsbry, 1948,
p. 1024)

DISTRIBUGTION. Eurasia, North Africa:
North America eastof the Rocky Mountains,
south to Missouri and Kentucky: local po-
pulations introduced in many places {(Pils-
bry, 1948, p. 1024). La Rocque (1962, p.
41) Jists records for the Ottawa district.
Pleistocene distribution, this study:. Ma-
nitou Lake andlac Laflamme deposits, Que-
bec.

GEGLOGIC RANGE, Pleistocene, Nebraskan
to the present (Taylor, 1668, p. T6}.

Several spreies, not encountered in this
study. have been reported from Pleistocene

NO. 38 JUNE 147,

deposits in the Ottawa Valley by wipe,

with lecalities andreferences. Addi tion s
fossil localities can be found for sever,y
species through examinetion of the rofer
ences cited by La Rocque (1953 p- 347

SPHAERTUM  NITIDUM Clessin, 1874 B
Marsh andColton Lake deposits, Ont. (Clow
ers, 1966, p. 35, 353, and Richardson Laks
deposit, Que. (Gibson, 1967, p. Sl Poubt
ful.  Lots from Box Marsh (0SU 1551 sre
Pistdium spp.: sphaeriid matertal from th.
Richardson Lake deposit is not ip the
Pleistocene Mollusca collectiaon at Ohi.
State Universi ty.

VALVATA SINCERA Say, 1824 Box Marel
and White Lake deposits, Ont.  (Clowers
1966, p. 40, 55).

PSEUDGSUCCINEA COLUMELLA {(Say) 1817 e
Marsh deposit,Ont. {(Clowers, 1866, p. 42

SUCCINEA GROSVENORI Loz, 1864, Richard
son Lake deposit, Que. (& bson, 1967,
19).

GLYPHYALINTA INDENTATA (Say) 1822, Rich
ardson lLake deposit, Que. (Gibson j9a7.
p. 21},

GLYPHYALTNIA  BHOADSI {Pilsbhry} l8ut
Richardson Llake deposit, Que.  (Gibsor
1967, p. 21).

ZONTTOIDES NITIDUS (Mfller) 1774, Rirk-
ardsen  Lake, Que. at top of section and
piobably from a living population (Gibsen
1967, p. 223,

TRIODOPSIS ALBOLABRIS (Say) 1814, Mokm
Lake deposit, Ont. (Waitvaker, 1921 pi
63.

STENOTREMA FRATERVUM (Say) 1816, MeRuv
Lake deposit, Ont. (Whitcaker, 1921 4
651,

PALEOECOLOGY

GE_’,i"{w‘j ral Sta tement

Freshwater marl with abundant mollusk,
sstracode, andplant fossils generally ac-
cumulates in the littoral zone of lakes,
Marls alse form in the profundal zone or
deep portion of lakes helow the depth of
effective light penetration, but these de-
posits seem to belargely composed of car-
Bonute derived from shallow areas {(Swain,
1856, p. #4425, Marl aleme is not indica-
tive of a ligtoral enviranment. Remains
of planktonic arthropods, chironomid far-
vae, and distoms are the common fossils in
deep-water merle A thick marl deposit
reaches depths of over Ilmeters beolow the
surface 1n Cedar C(Creek Bog, Minnesata.
Lindeman (1941, p. 109) describes the deep

portions of this bed as VEery minute, ¢ofi-
pacted carbonate grains, and the upper e
gion as coarse flakes with abundant snanl
shells and pondweed sceds. Swain f1ese
p- 632} finds that mallasks occur 1nfrr.rl
quently in hypolimnetic sediments, and
Whitvaker (1922, p. 153) and Dexter {1930
p. 20} found no mollusks below dei..\t:hslnf
9 and 12 feet during their studies af liv-
ing populations in basic lakes. _ _
Swain (1936, p. 649) notes that in Hin-
nesota there 1s a direct relationship 1_.,-:
tween the soluble salt content of surreupd
ing bedrock and uneconsolidated macerial
and bictic praductivity in lakes. The e
bundance of soluble salts, total precipt:
tation, and the ratic of runoff to evape
ration rcontrol the rate of change {rom

_______ workers....These records are R B TR
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oligotrophy to eutrophy in a new lake,
Swain (1956, p. 6581) concludes that the
stage of lake trophication, degree of ther-
mal stratification, and basin morphomesry
strangly influence the roarse fraction of
lake sediments, Depth of effective light
penetration, or the depth to which infil-
trating light enables photosynthesis to
equal or exceed respiration, also influ-
ences lake sediments, Light penetration
determines the depth range of aguaticpliants
and isa greater factor than therwsl "stra:
tification indifferentiating littoral and
deep basin sediments ineutrophic lakes.
The following summary of sedimentation in
hard-water lakes is based largely on his
discussion.

Both the litvoral andprofundal zones of
a2 lake are characterized by low blotice
productivity at the inception of lacustrine
conditiens. Sediments are predominantly
clastic material wizth
settling innear- shore areas and finer par-
ticles settling fromquister water in off-
shore portions of the lake. This pattern
15 mainteined while the lake remains in a
state of low hiotic 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 increases,
littoral zone sediments contain increas-
ing percentages of biogenic material in-
cluding mollusk shells, ostracede valves,
insect exeskeletons, plant detritus, and
marl. Marl beds are produced if there jis
an abundance of carbonate ion. T car-
bonate precipitation proceeds at a slow
rate or not atall, shallow water deposits
are characteristically peaty and saprope-
lic clastics. TIn deep water, there is a
corresponding increase inorganic sediment
consisting of fine phytogensic material,
cladoceran exoskeletons, chironomid exo-
skeletons, annelid worm parts, diatoms,
pollen, and other microfossils, In addi-
tion, carbonate grains and shallow-water
fessils may be washed in from littoral a-
reag. The profundal sediment is generally
a mixture of copropelic or sapropelic ma-
terial and fine «clastics. [Hatomaceous
marls can develop in deeper parts of mar}
lakes during later stages when phytoplank-
ton productivity ishigh and thermal stra-
tification is minimized by filling in of
deep arcas. Continued filling of deep a-
reas eliminates thehypolimnion and raises
most of the bottom into the zone of ef-
fective light penetration. At this point,
thermal stratification ceases and the lit-
toral zone covers all or wost of the bot-
tom.  Sediments deposited during the last
stages of filling are dominated Yy plant
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coarser fractions

in

material. Bog peat accurs in iow shore-
line areas and lake peat accumulates in
surviving pools of open water.

Littoral sediments contain themost com-
plete and prolific record of Pleistocene
Mollusca in lake deposits. These beds may
extend across most of the depesit in basins
that are nearly or completely filled. 1In
larger basins or shallew depressions in
an early stage of filling, littoral depo-
8its are situated on marginal shelves a-
found all” "0t part of the shoreline, de-
pending en basin morphometry.

In this study, the Pleistocens Mollusca
and their enclosing sediment are inter-
preted with reference to this generalized
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 usedalong with
these data to make palenecological infer-
ences,

Mani tou Lake Deposit

At some stage in the Champlain Sea in-
vasion Manitou Lake basin was submerged
under an inrlet of the marine arm that ex-
tended up the Gatinean Valley. When the
present elevation of 550 feet emerged, the
basin was isclated from the main water
body except fer a low valley north of the
lake now occupied by the outlet stream.
During the last stages efmarine recession,
the sand-gravel facies was limited to
higher areas, whereas «clay centinued to
he deposited in}ow, submerged depressions
until the end of marine conditions.

The gray marine clay deposited by the
Champlain Sea at low elevations in the Ga-
tineau Valley contains numerous Foramini-
fers, mostly Elphidium spp. and rarely,
Miliolidae. Data summarized by Phleger
(1960, fig. 29, 31) indicate that Elph:-
dium 1is characteristic of shalleow near-
shore arveas and generally a sandy botvom
with depths of 15 to 90 meters. A water
plare standing at least 45 to 60 feet a-
bove the present level of Manitoulake
would have had anopen connection with the
main valley.

The water body changed from a shallow,
semi-isclated marine inlet te a eutrophic
freshwater lake in & relatively short pe-
riod of time. Most Foraminifera tests at

the clay-marl centact are not fresh and
were posaibly derived from sediment ex-
posed during successive drops in water
level. This period of falling water leve!
apparently included decreases in salinity




that eliminated the marine fauna but had
a0t reached levels suitable for freshwater
organisms. A high baselevel established
by water standing in the..ma.i-n----V-a-ll-ey----p!‘oi:vn
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 outlert and lake
level

The marine clay grades into highly fas-
siliferous marl or lake beat in a span of
twe inches on low shelf areas of Mani tpu
Lake.  The base of the marl on the north
shore ranges from about 4 feet below to 3
feet sbove present take level, and water
most likely stood from § to 10 feet ahave
present level at the beginning of mari de-
position,

Of the 28 frushwater mollusk species
found in the deposit, nipe occur at the
base of the marl in the sampled section
{Bample 27). Gyraulus parvus, Valvate
lewisi, Pisidiun nitidum, and Lymnaea de-
campr are most abundant (Plates v, ¥,
Pisidiun vartabile, p. compressum, apd
Helisoma anceps  strigfum are present in
smaller numbers, Single specimens of Val.
reto fricarinata and Ferrissia parallelg
were recovered from the sample. This as-
semblage is characteristio of a littoral
zone with fajirly abundant aguatic vegeta-
tion. The abundsnce of Velvata lewigy
and  Lymnaca decanpi, "and "the absence of
near-shore dwellers apd Tand snails sug-
geste s deeper offshore posi tion, possibly
1n 6 tol2 feet of water The basal 8 3pn-
ches ofmarl (Unit 6} contains an abundance
ol detrital plant fragments and long, in-
tact, vertically oriented plant pares.
Most of the aguatic mollusks firse appear
in this unit and several species, Pisidium
veriabile, Valvatg lewisy, Spheerium la-
custre, Armiger crista, and Gyraulus par-
vas, reach their maximam relative abun-
dence,

AT a depth of 40 to 45 inches in the
section (Unit 5 there js & decline in
taarse plant detritus and themarl becomes
progressively lighter tolored, and eventy-
ally white with indistinec grey bands. The
decrease in planc fibers doas not reflect
a decline in  1ittoral vegetation, since
the sediment sti): contains vertically
oriented plant parts, abundant charophyte
oogonia, and carbonate casts of charophyte
stems.  The change may represent vegeta-
tional changes on the shelf, floral! chan-
ges on the lake wargin, increased rate of
carbanate deposition, or any cambination
of these factors., A drop in lake !evel
or a decrease in tarbidity would increase
the depth of effeccive light penetration
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and enable denser stands of ageatic plants,
especially Chara, to thrive on the shelf.

Denser vegetation would. ine rease-ploand -

the rate ofmar] deposition shrough photo-
synthetic activiy,

A distincet change in faunal composi tion
eccurs in the vicinity of units 6 and 5.
Pisidiunm variabile, Valvata lewisy, Sphae-
rium lacustre, and Armiger cristg gradual-
ly disappear or become farless abundant in
higher units. The decline ofGyroulus par.
vus in the middle portion of the section
may be inpart a statistical artifact pro-
duced by greater Tepresentation of otherp
species in the assemblage. Pisidiun var:-
abile reached its maximum abundence in this
unit, and Valyatg tricarinate increased
rapidly, replacing V. lewisi as a major
faunal element in the upper three-fourths
of the section. Unit 3 marks a transitien
to warmer, shallower water and more dense
vegetation thanprevailed during deposi tion
of the lowest wnit, The faunel change may
have been affected by changes in any of
the interrelated factors of depth, tvpe or
density of vegetation, lighy intensity,
temperature, or pH, i

Near the trensition from brownish- gray
marl to white mar] {Samples 19 1o 21y, pi-
sidium ferragineum, p. nitidum, P. ventri-
cosum, andHel{somg campanulatum increase.
The most abundant species in the white,
banded marl (Unit 4) are P, Fercugineum,
P. nitidunm, Valvata tricarinota, and Gy -
ravlus parvus. Lymnaea decampi Pisidiun
casertanum, and P. vartabile are less abun-
dant here than in the preceding unit. pPi.
sidium ventricosum, Lymnaeq stdgnelis, He-
lisoma cempanulctum, and Physa gyrina at-
tain their maximum abundances in this unit
but all are miner elenents in the assem-
biage. The commen species oceur in more
nearly equal numbers than inflnit 5, where
Gyrawlus parvus accounted for 40 to 35 per-
cent of the specimens.

Pisidium ferraugineum, p. nitidum, P. ven-
tricosum, and Heliscomg campenulatum are
characteristic of g depth range of about
3 to 9 feet. Accumulation of about 2 feet
of sediment op the shelf and downcutting
of the outlet decreased the water depth
about 4 feet in this area. The relatively
thick sequence of mar! wi th intact charo-
phyte stem incrustationg and.vascular plant
stems buried in place indicates a period
when thispart of'the bottom was relatively
free from current act;an andmajor fluctn-
ations in water level. A dense stand of
Chara evidently blanketed the bottom. In
terms of faunal diversity, the quiet, ra-
ther shallow water and dense Chara bed
provided themost favorable molluscan hahb-
ikat,
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The numbers of Pisidium adams:, P. ca-
sertanum, Sphaertum simile, Promenetus,
and Ferrissie parallela increase toward
the top of Unit 4. and land snails hegin
to appear more frequentiy in- samplies. A
one-inch band of fine black gyttja (Unit
3) ocenrs at a depth of 14 inches in the
section but no particular change im the
.fauna 1s associated with the bed.

Banding is more distinct in the topmo st
anit of marl {Unit 2). The bands are com-
posed of - gray clay, generally medium to
codtse fragments, Tand fine plant detritus
es well as warl. Coarse plant fragments
are uncommon. Gyraulus parves and Valwvata
tricerinefa are the dominant species and
together they represent two-thirds of all
specimens in the interval. Common, but
less abundant speciesinclude Pisidium ca-
sertenum, P compressam, and P. ferragine-
um. P, adamsi, Spheerium rhombaotrdeum, S.
simile, Lymnaea ohrussa, and Promenetus
exacuous areminor elements that reach their
grectest numbers in this unit.

The appearance or increase of shallow-
water andnear-shore forms indicates water
depth ofless than 3 feet and closer prox-
lmity to the emerging shoreline. Sphaer-
iids Tepresent a smaller percentage of the
total mollusks, and species such as Pigi-
“divm ferruginesm and P nitidum that in-
nabit moderate depths and cool water are
far lessabundant. The clams that maintain
or increase their numbers are those that
prefer Light carrent, a substrate of or-
ganlie detritus, or that tolerate awide
range of conditions. The changeto shallow,
shore conditions sltered the habitat
of hovvom dwelling organisms sn two Way s,
The canopy of vegetation, mostly Chara,
thinred and the bottom was more exposed
to gentlecurrents andsolar radiation than
before.  Secondly, greater quantities of
allochthonons material were laid down on
the shelf. o :

The shallow-water assemblage of aguasic
moliuslis continues into thepeat layer (U-
nit 1}, At this stage of fillimwg the bot-
tom  was composed predominantly of medium.
ta coarse plant fragmeits, and emergent
vascular plants along with occasional pieces
of wood provided habitable surfaces pro-
Jecting above the bottom. Similar condi-

tiens occur in extant lakes . in less than

2 feer of water and in areas exposed to
annual fluctuations of water level.

‘Land gastropods thatoceur with inecreas-
ing  frequency in the dpper half of the
section were washed in from a lew wooded
shoreline. Living specimens and shells of
recently dead animals are abundant in the
surface sample along with weathered fossil
shells of aguatic molluske. The most a-
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bundant land snails, Vallonia pulchella,
Gestrocopta feppaniana, Carychium exiguun
and Vertigo ovate, still inhabit the open
wooded and grassy area now established on
this portion of the deposit.

The marl deposit on the nerth shore of
Manitou Lake is 150 feet wide and formed
on a shallow shelf  As sediment scroums-
latedon the platform and lake level drop-
ped, the shoreline pertion was filled,
vaded by emergent aquatic plants, and fin-
ally grown over by shore vegetation. The
Larger, lakeward part of the deposit was
gradually exposed te wave action that he-
came more intense as the lake level con-
tinued to fall. Wave action has cut a dis-
tinct bank, left alag of coarse carbonate
fragments on the bettom, and inhibited the
development of litteral vegetation., Small
ciumps of Charae, sparse mats of aquatic
moss, and a few emergent aguaticplants are
scattered over the otherwise bare bettom.
A bedofsedges grows offshore from asmall
peat hed on the west edge of the mari.

Little isprecisely known about the chem-
ical preferences and tolerance limits of
freshwater mollusks, but pH ranges (Mor-
rison, 1932, p. 389-396) associated with
several species thatoccur in this depesit
indicate a p& of 7.0-8-4 from Units 6 to
2. Valvate lewisi and Sphaerium lacustre
suggest apH of 7.1 to 7.7 for Unit &, and
the known values forPisidium adamsi imply
similar or lower values for the top of the
section. Except for P. wventricosum, the
species in Unit 3 are characteristic of
more basic conditions. Any pH increase in
Unit 3 that can be inferred from the mol-
lusks was probably a micrcenvirommental
dif{ference produced by 2 lecal increase in
photosynthetic activity and poor circula-
tion rather than achange in water chemis-

in -

try that gccurred throughout the greater

part of the lake. Within bog vegetation
en the shore margin {(Unit 1) pH probably
dropped below neutrality. A pH range of 5
to 7 can be inferred from ddta presented
by Dexter (1950, p. 22-25) for the margins

cof an alkaline beg in Ohio.

Three zones of agquatic mollusks ocour in
the Manitou Lake section. A lower zone
that extends from the base of the marl to
the base oflUnit 3 ischaracterized by Val-
vata lewisi and Spheerium lacustre, but
Gvraulus parvus, V. lewisi, and Pisidiunm
varichile ere the most abundant species.
The assemblage inhabited the deep outer
margin of the littoral area. A middle zane,
largely concurrent with Unit 3, contains
Pisidium ferrugineum, P. nitidum, and Vel-
vate tricarinata as the characteristic and
most abundant species. Several other spe-
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 markeq by increases in
Pisidium odansi, Lymnaea obrussa, Valvatae
tricerinata, Gyraulus parvus, and alloch-
thonons land snails. This assemblage con-
tinued into the overlying peat but was
succeeded by land gastropods when filling
and shoreline emergence were complete,

Lac Laflamme deposit

The early history oflLac Laflamme is &i-
milar to that of Manitou Lake, Both lakes
oceur at about the same elevation and the
stages and time of marine recession were
probably the same in both basins

Across low terrain op i ts west shore, Lae
Laflamme connects with Lac Bernard, a much
Targer body of water to the south. During
the last stages of marine conditions and
its earliest freshwater phase, Lac Laflam-
me was partofa continuous water body that
included Lac Bernard and several smaller
lakes. When the 14-faou beach elong the
noerth shore was constructed, these basins
were isclated from the main valley except
for narrow connections through lewvalleys
east oflLac Bernard and along the northern
path of present drainage.

There is po sedimentary evidence of a
Yeng transition period between marine and
freshwater conditions. Marine clay at the
graded contact with freshwater sediments
tontains hoth fresh andweathered tests of
Foramini fera. At least part of this ma-
terial was reworked during the period of
transition from brackish to fresh water,
Salinity levels tolerahle by a few species
of near.shore Foremini fera may have per-
sisted for some time after the depression
was more orv less isolated fram open water
in theGatinenu Yalley arm of the Champlain
Sea,

In the sampled section, the first un-
doubted freshwater sediment ismarl ipter-
mixed with clay and clay fragments (Unit
5). The base of this unit (Sample 37) con-
tains 17 of the 27 freshwater mollusk spe-
cies found in the deposit. The graphs of
relative ahundance ofmollusks {Plates VI,
VII, and VIII} show an uncharacteristic
degree of uniformity throughoot the sec-
tion. Species that generally exhibit long
vertical ranges and pronsunced fluctua tions
in abundance in other deposits maintain
rather constant numbers throughout the sec-
tion. Near-shore aquatic species and land
tnails oceur unusually low in the secoion.
Eighe species of land gastropods were re-
covered from the lowest marl unit. The

Steep slope of the submerged shelf and
shoreline slone anahload caw. - -

5

er shore and adjacent wooded slopes to he
transported into offshore areas by gentle
currents and surface runaff. The mast a.
bundan t mollusks, Amnicolg Limosa, Valvate
fricarinata, and Gyraulus parvus, are in-
habitanes of plant beds; plane detritus,
charophyte ongonia, 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
commot near the base and indicate that
the leke was colanized by unionid clams
and their fishhosts early in its history.

The mollusks in Unit 5 are inhabitants
of the littoral zone of lakes, generally
at depths of less than 19 feet. Marl oc-
curs about 3 feet above present lake level
and water level apparently stood at or near
the 5 foot terrace during theearly stages
of marl deposition., The sample was under
ahout 12 feet of water and initial depo-
sition began in over 90 feet of water on
the lakeward margin where up to 15 feet of
marl aceumulated.

The trend toward increasing purity of
the marl that oceours upward through Unit
5 stops at an overlying bed of interspersed
fossiliferous marl, clay andelay fragments,
toarse plant material, and wood {Unit 4).
The wood layer, wostly small tranks and
branches of hirch, extends along the north
shore and was dense enough to black 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 hear
distinct beaver incisor marks. The more
abundant aguatic mollusks show few changes
in theunit except for slight increases in
Pisidium ferrugineum, P, ntitidum, and P.
ventricosum. The number of P. adamsi in.
ereases sharply. The abundance of P. zd-
ansi and P. ventricosum seems to reflect
the heavy asccumulation of plant debris.
These species usually appear near the top
of sections where woody plant debris he-
gins to accumulate in very shallow areas
next to shore. These species must be used
cantiously as depth indicators. Lymnaea
stagnalis and Gyraulus deflectus first ep-
pear in this unit, probably as new arri vals
to the lake. The number and variety of
land snails increased and specimens repre-
senting 15 of the 18 species found at lLac
Laflamme were recovered frem this inter-
val.

Unit 4 was laid down during a rapid in-
flux of woog debris, driftwood, and eroded
material . One or more forest [ires gene-
rated wood debris and accelerated erosion
on shoreline slopes hy distunting vegets-
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ducing wood inte the lake. Much of the
wood probehly accumulated as floating drift
along this shore before becoming water-

logged and sinking. Surface runotff peri-
odi cally dumped sand, clay, clay clumps,
and fire debris into the litteral zene of
the lake, and autochthonous sediment was
slso redistributed on the shelf by increas-
“d turbulence during these periods. The
pumber of Land snaile and near-shore agua-
tic mollusks washed into deeper water in-
wregged This episode of rapi.d.sedimentar,
tion seemed tohave little discernible ef-
fect on the aguatic mollusk assemblage,
al though 1t must have altered the bottom
and aguatic plant beds for a short period
of time. Slight declines in the numbers
of Amnicole limosa, Helisoma campanu latumr
and B anceps may be partly due te distur-
hance of aquatic vegetation.

The wood layer is overlain by 4 inches
sf impure mar} (Unit 3) thatin turns grades
into an overlying bed of relatively pure
mart (Unit 2). Unit 2 is a white banded
marl with vertically oriented plant parts.
Amnieala limosa, Gyrauwlus parvus, Pisidinm
variabile,and Valvata tricarinata are the
most abundant species. The first three of
these reach their maximunm abundances, where-
as V. tricarinate centinues a gradual de-
clirne that began near thebase of the soe-
tion. Species that live among vegetation
in ¢quiet water such as Helisome campuni-
latum, Lymnaesa stagnalis, and L. decampt
are slightly more abundent. Prsidiun od-
aimei andP. ventricosum whose maximun den -
sitics are reached along shore ocr ip shal-
low water among detritus occur less fre-
quently.

The most abundant species in tniv 2 are
{ahabitants of dense agquatic plant heds,
generally in water less than 4 ta 5 feet
deep. Water stocd between 2 and 3 feet
above present level. Biogenic material
produced in the littoral zone rather than
a1loch thonous material dominates the sedi-
ment in this aunit, but the continned oc-
curcence o fnumerous land snails indicates
that runoff still carried shere materials
onto the shelf. The interval represents
quieter andmore stable littoral conditions
than existed during the previous units
Lymnaeez obrusse, Pisidium Liiijeborge, and
Campeloma decisum apparently invaded the
leke at this time.

Moliusks that normally inbabit shallow
areas wander into or cccasionally inbabit
deeper areas, but most of the specimens
that are preserved as fossils in nni de-
posited in deeper water are transpo rted
there by water currents or floating vege-
tation. Reduced curremt action inm Unit 2
lessened the number of shallow water in-

]
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habitants being washed into deeper areas
iu the littoral zone. In deposits “here
only gentle currents prevailed and very
little mixing of near-shore and offshore
elements took place, the sudden appearance
of a species may reflect the transibion
tn near-shore cenditions as filling pro-
gressed, as well as colonization. Most
Tikely, a fewspecimens of Lymnaea decampi
and Cempelons decisum would have appearsd
as allochthones :n Unit 4 had populations
been establizhed in shallow sreas near
chore during depositidn of this interval.
Campeloma decisum wWas an early irnhabie-
ant of the Gatineaw River drainage that
managed Lo reach and establish populations
in several of the larger lakes. Since 1t
relies on upstream migration fer disper-
sal, physical streanm barriers evidently
prevent its entry inte many lakes. After
teaching Lac Laflamme and giving birth te
one andprobably mere generations, the po-
pulation died off, The species requires
2 substrate of loose, fine sediment and
the absence of extensive areas of suitable
bottom type may have been a factor in its
dissppearance.

There is a sharp decline in the number
of aguatic species in the top 14 inches of
the section (Unit 1), and only two, Pisi-
dium caserianum and P. compressum increase
in number of individuals. The relative
nember of land snails increases apprecia-
bly, particularly Vailonie pulchella, Gas-
trocopta feppantana, and Carychium exigu-

um. Calcaregus clay at the base of the
unit grades into a clay loam toward the
top. Good drainege along this segment of

the shereline prevented peat accumulation
during the final phases of filling. Peat
beds averlie marl on the east end of this
deposit, and themarl bedon 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
ss increases in the number of Gyroulus
parvus and Pisidium gdamsi, do not ococur
at the topof this section. Reworked clas-
vie sediment and ovganic detrltus from
shore snd debris from stands of aquatic
plants filled in the area after marl depo-
sition ceased.

e land snail assemblage in the middle
partefinit 1 ischaracteristic of a moist
woodland with abundant lesf litter of wood
debris. The cemmon species, Gastrocopta
tappantana, Carychium exiguum, Nesovitrea
electrina, and Oxyloma retusq are inhabi-
tants of lowland woods usually near bodies
of water. Vallonie pulcheila dominates
the top twe samples andis a common Specles
in the open pastureland habhitat that now
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tovers most of the south shore of Lac 1a.
flamme.

The molluscan faunzindicates a pPH range
of 7.0 to 8.4, Values in the lower part
of this range are suggesied for Units. .3
and 4By ENe inereases in Pisidiun adams:
end P ventricosun.

Many of the aguatic mollusks range
throughout the section with eniy minor
fluctuations in relative abundance, Sev-
eral slight changes are associated with
Units 3 and 4, butnodistiner subdivision
of the littoral assemblage is evident. An
Upper zone, coinciding with Unit F,ois dis-
tinguished by ap increase in land snails
and s decline in the number of freshwater
moliusks.

Nesbitt Lake deposit

Neshi gt Lake, like thebasins of Lae la-
flemme and Manitou Lake, is underlain by
Champlain Sea cley containing shallow-water
Foraminifera, and the basin apparently hag
& similar history of transition frommarine
to freshweter condi tions. There isahigher
pProportion of fresh tests of Foraminifera
in the upper few inches of clay here thap
in the other deposits.

During th ewaning stages of the Champlain
Ser invasion, Neshitt Lake basin remained
connected with Lac Gauvreau to the south
and to a shallow vertion of the Gatinean
Valley arm that stood in lg.er valleys tq

the north and northeast. Several other
small lakes, including Johnston Lake and
Fairbum i.ake, are associated with this

srea and drain scross 3¢ to the Gatinean
along with Neghire Lake.

Or the southwest shore of Neshitt Lake,
weathered freshwarer shells and scattered
patches of mar) ang celcareous clay indji-
cate that littera] sediments accumulated
at least 2.5 feet nhove present lake level
on this shore.  Marj extends to about 3
feet abave bresent lake level on the east
shore. The marl beds on the whole contain
more plant debris than the other deposits
examined during thig study. The freshwater
unit that averlies marine clay {(Unit 5)
in the sanpled section §s a 17-inch inter-
val of granular mar] Fragmented chars-
phyte stem incrustations are the major con-
stituents angd gccount for the arenaceous
texture,

Twenty of the 33 aquatic mollusks found
in the deposit are Present at the base of
the marl (Bawple 2773, Valvata tricarinata,
Gyraulus porvus, and Pisidiam nitidun are
the dominant Species at the bass and
throughout the mar] (Plates IX, X} Amn:.
cola limcsa, Fisidium ferrugineun, Physe
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gyrina, Valvata lewisi, and Promenetus ez-
ACUOUS are common in fnit 5, although nach
gererally represents less than 10 percent
of a total sample. Gwraulnsg deflectus. ap-

CPERTS rabout'm’i&'—'way in the unit {Sample

23} and is present in all] overlying sap-
ples.  Beveral other less common Species
appear first near thetop of Unjt 5, Pigi-
diam nitidun, p. compressum, Amnicolg 14-
mosa, lLymnaeq decanpi, L. pulusiris, He.
Lisoma campanulatum, and Physa gyring
reached their maximun relative abundances
in this part of the section. Fragments of
freshwater mussel  shell and glochidiunm
valves at the bage of the marl are evidence
of established mussel populations during
the earliest freshwater phases of the has.
in,

The wmollusean assemblage in this unit
and the lower half4¢ the section are char.
acteristic of amoderately shallow 1ittora)
area, probably within 4 depth range of §
to 10 feet. Most of the species, includ-
ing Gyraulys parvus, Pisidiup nitidum, and
Amntcole {imosa are abundant on oy among
rooted aquatic plants. Coarse plant frag-
ments in the upper few inches of clay and
lower few inches of marl are largely fram
narrow-leaved vasoular plants. Deep-water
vascular w9lanys, possibly Myriophyllun,
Vafii.s-nerm, and  certain menbers of the
Potamogetonaceae, Were common at the be-
ginning of freshwater cond; tions but were
soon replaced by dense heds of Chara along
this shora. Relatively stable littoral
conditions and high biotic productivity
were reached very soon after establishment
of & 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 Oxylomg retuse was the only
land gastropod recovered fron this inter-
val.

The overlying marl units (Usits 2.4} are
generally similar to one another hut rep-
resent a decrease in coarse plant detri-
tus.  Vertically oriented plant parts and
abundant charophyte fossils ocour in these
intervals and there isno evidence of jess
aguatic plant growth. The decline inplant
detritus appatentiy reflects a greater
domirance of the alga, Chara, over vasecu-
lar Plants, or Jess plant materiagl being
carried into the lake Pisidium nit:dum,
Valvate tricarinata, and Gyraulus parvus
continue to be the mest abundant speries.
Pisidium ferrugineun, Spheerium rhonboid-
eun, S. simile, p ventricosum, and Lym-
neea  stagnalis increase ig numbers, and
Vo lewisy, g, lacustre, and [. palustris
decline in thig interval. The commoen spe-
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cies and those reaching their maximum num-
bers are indicative of moderately shallow
wzter (3 to 6 feet) and abundant vegeta-
gion. V. lewisi and §. lacustre accur in
the lower parts anddecline toward the top
of the sections at Manitou Lake (Plate X)
and Richardson Lake {(Gibson, 1967, p. 7,
§}. These species are characteristic of
deeper littcral areas in marl lakes. The
asccarrence of . palustris at the basze of
the section and its almost complete dis-
appearance in higher units demonstrateés a
preference for deeper littoral areas that
is contrary to published accounts of its
shailow water habitat. The confused sys-
tematics of these animals cast doubt on
conclusions drawn from theliterature con-
cerning their biology. Changes in the
relative abundance of most species are
slight or occur gradually, suggesting ra-
ther uniform conditions throughout themarl
units.

Inhabitants of shallow-wate- plant de-
bris clese Lo shore increase neav the con-
tact between marl end the overlying unit
of peat and marl {(Unit 1}. VYalvaeta tri-
carinata and Gyroeulus parves are the dom-
inant species and their relative abundance
shows & resurgence in this interval that
s a typical noceurrence among shoreline
vegetation and plant detritus. Pisidium
fer-agineum andP. nitidum declined sharp-
ly in this unit but remained the most ab-
undant sphaeriids. Pisidium edemsi and P.
ventricosum increased when greater guan-
tities of plant debris accumulated on the

bottom. However, many species that were
common in the marl also cccurred iu the
top & inches of the section. Much of the

organic detritus deposited in the late
phase of filling has been lost during sub-
sequent ercosion, A drop in lake level ap-
parently interrupted the bog stage of fil-
Ying and exposed this area of the shore
Lo erosion,

The land sna:l assemblage is character-
istic ofa moist woedland habitat andclese
proximity to water. The fauna is poor an
species and numbers incomparisen to those
of Manitou Lake and lac Laflamme.

Mollusks and lithology ifondicate a pH
range and vertical sequence of change in
temperature and pH similar te that infer-
red for Maniteu Lake. Vertical <changes
in the Mollusca are more gradual in the
Neshitt L,ake section than in the Manitou
Lake deposit, and varration im eanviron-
men tal conditions may have been equally
gradual .

Three molluscan zones areevident in the
Neshitt Leake section. A lower zone that
includes Unit 5 and partoflnit 4 is dom-
inated by Pisidium nitidum, Valvata tri-
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carinata, and Gyrawlus perves. Sphaerium
lacustre, Valvatae lewisi, and Lymnaeca po-
lugiris distinguish the assemblage as one
cccurring in a deeper portion of the lit-
toral environment. The middle zome repre-
sents & transition frem offshore to shal-
low, marginal conditions. Pisidivm niti-
dum, P. ferrugineum, Vaelvete trrcarinatie,
and Gyraulus parvus are the most abundant
species. Lynnaea stagnalis, Sphaeriunm
rhomboideum, S, simile, and Ferrigsta po-
rallela increase 'in thé lower pavt, and
Lymnaea obrussae and Pisidium ademsi cceour
in the upper portion. Intermingling of
near-shore and offshcre elements occurred
in 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-
vate tricarinata, most other aquatic mol-
lusks decrease innumber, and land gastro-
pods become more frequent,

Seunthwest Venosta deposit
p

The basin of the Southwest Venosta depo-
sit is smaller and shallower than thoss
of the other extant lakes sampled in this
study. Although the lake appears to have
an extensive zone of open water, chsarva-
tions from shore and aerial photographs
reveal shallow beds of submerged aguatic
plants across thenorthern half of the lake
and far from shore in the southern healf,
A profundal zone, if present,is restricted
to a small area in the southern hal. 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
conld be ohserved from shore.

The marl deposit extends to 6 inches a-
bove present water level an thenorth share.
it is exposed or covered by a few inches
of peaty material and scattered clumps of
arasses where above water. Seasonal in-
creases in water Jlevel inundate much of
this marl meadow and bog area. Many fresh
shells ofHelisoma trivelvis, Lymnaea sta-
gnalis, and Oxyloma refusa lieon 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 fihers are pres-
ent but there is very little fine plant
detritus interspersed with the carbenate.

No fossils were recovered from the sand
that underlies peat and marl beds in this
deposit and the material may be of mzvine
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or post-marine freshwater origin. During
_freshwater marl deposition, water level
probably ‘stood about ¢ feet higher than
the present level in order te produce re-
latively pure marl on the cuter margins of
the depesit., Most of this increase 1in
lake area involved the north shore within
the arsas of marl and peat in Figure 8,
Other parts of the shoreline are rather
steenly banked and a 2 foot rise in water
level would only slightly dncrease the
submerged area.

The molluscan assemblage (Table 5) in-
cludes fewer species than are present in
the Manitou Lake, Lac Laflamme, and Neshitt
Loke deposits, and several factors may be
responsible for the lack of variety. The
basin is somewhat isolated about 50 feet
above the larger andmore closely connected
lakes to the northeast, and the early stage
of marl deposition mayhave been too shert
to atlow colonization by a great number of
species, espacially those that disperse a-
long waterway connections. The absence of
freshwater musgsels or their glochidia sup-
perts this possibility. Also, the fine
textured maerl snd wern fragments of charo-
phyte casts suggest that the shelf was ex-
posed to current agitation strong enough
to bresk and abrade delicate incrustations
inte fine particles baut not strong enough
to disturb aquatic vegetation greatly. A
maximum depth ofabout 3.5 feet decreasing
te less than 38 inches in the last stages
of wmarl deposition rvestricted vegetation
to rather short plants that offer a mini-
muw of protectien and habitable surface
area. These conditions may have been un-
suitable for certain species.

Cyraulus perves and Pisidium variabile
were themost azbundant species in the sam-
ple, whereas Velvata tricarinate accounted
for only 2 percentof the total specimens.
The mollusks are inhabitants of shallow
and well vegetated littoral areas where
marl is accumulating. The large number of
Pisidium variabile in a habitat where P.
nitidum and P, ferrugineum are usually the
most commuen  bottom dwellers, apparently
reflects the unstable Dbottom conditians
that existed during marl deposition. The
unusually lownumber of Valvatae tricarinata
might be related to the presence of cur-
Tent action,

The fossi) assemblage is quite different
from the living fauna sampled along the
present shore, and from stranded specimens
on the bog meadow. Helisoma trivolvis is
very abundant, and Lymnaes stagnalis and
L. megesema are fairly common at present
in the lake. No specimens of these lym-
naeids and only onespecimen of H. trivel-
vis were recovered as fossils from the

marl or peat beds. Valvata tricarinate

and Helisona anceps were not found alive

but collecting offshore might have pre-
duced specimens. L. megasoma apparently
colonized the lake after the sarly stage
of marl deposition.

Wilsons Corners deposit

Waddington (1930, p. 16) states that marl
overlies sand and isoverlain by peaty ma-
terial ina marsh between two lakes at Wil-
sons  Corners {Fig. 4). The grab sample
examined in this study came from freshly
exposed marl that had been hulldozed over
the present lake shoreline as fill. Tt
was impessibls to determine if the marl
was moved in from a landward position or
dredged from below water level and redis-
tributed as fill.

The mollusks were studied primarily o
gain distribution records, since the value
of most paleocecological conclusions is
limited by the abhsenceofdetailed 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. Velveta tricarinate, Gyraeulus
parvus, and Pisidium compressum together
account for 95 percent of the specimens
{Table 53). Amnicola limose, Helisoma an-
ceps striatum, Lymnaea decampi, and asin-
gle specimen of Vertigo sp. wake up the
rest of the assembiage. The species are
common inhabitants of shallow and well ve-
getated littoral zones of marl lakes. The
presence of charophyte beds is verified
by abundant stem casts and oGgonia. Frag-
ments of narrow-leaved vascular plants and
occasional pieces ofmoss arealse present.
The numerical dominance of V. tricarinata,
Gyraulus parvus, and a species of Pisidi-
un 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 svage of
the Ottawa or Rideau Rivers remained as a
shailow ponded body after thestream 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 thelast phase of fluvial
activity or an initial stage of lacustrine
sedimentation. Ne mollusks, ostracodes,
or plant macrofossils were found in these

s T
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clastic units. Pollen stratigraphy indi-
cates that marl deposition began about
7000 years BP. but a C-14 date suggests a
greater age.

Mollusks in the marl unit (Plate XI) are
characteristic of a mederately shallow
litcoral habitat with water depths ofless
than 8 or 9 feet. The Moliusca indicate
a pH range of 7.0-8.2. The abundant spe-
cies are all inhabitants of plant beds.
At least seven thin bands of plant detri.
tus octur in the unit and lighter colored
marl layers contain abundant charophyte
stems, obgonia, and vaseular plant detri-
tus. TIncrease in Amnicole limose and He-
lisomo anceps upward through the unit may
have been inresponse o increases in plant

density. Gyreulus parvus, but not Valva-
te Iricaringta, increasses at the top of
the marl. Any complete molluscan transi-

tion te bog conditions ocourred dering
deposition ofoverlying peat units. The
somewhat erratic flucteations in the re-
tative abundance of Lymnaea decampt and
Helisoma campannlatum are probably a func-
tion of sample size. A small quantity of
sediment will not adequately sample popu-
tations of larger sized or less Common
molluscan species.

Marl production halted as the depressian
filled with marl and plant debris, and
maTsh vegetation constricted the area of
open water.  About 2 feet of plant detri-
tus accumulated during the last stage of
filling when a bog habitat prevailed.

MeHay Lake deposit

Marl beds at McKay Lake are situated an
the east and suth shorelines about 15 to
20 feet above present lakelevel. The lake
outlet empties inte the Ottawa River and
has cut a valley 25 to 40 feet deep into
Champlain Sea endpost-marine clays {(Whie-
taker, 1922, p. 143). Present lake level
is about 15 feet above the Ottawa River.
The beds were deposited during a higher
water level, probably at a latge stage of
post-Champlain Sea fluvial deposition in
the Ovtawa Lowiand when the Ottaws River
stood at a slightly higher level than at
present.  Whittaker {13522, 5. 142) states
that these sediments formed du ring the last
stages ofmarine invasion but assumed that
the drop in lake level was due wholly to
headwater downcy tting of the cutlet stream.
More likely, this early stand was main-
tained by a higher stageof theOttawa River
and a higher water table in the lowland,
at & time when the regional uplift was not
yet complete. When the Ottawa Biver as.
sumed a lower level, the drop in baselevel
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enabled the discharge from McKay Lake to
deepen the outlet channel and lower lake
level,

Whictaker (1918, p. 15 and 1927 p. 133}
studied the Pleistocene Molluscn of McKay
Lake in detail. A marl sample was exam-
ined to verify his results and to evaluate
his palesecological interpretations. My
List adds only Prsidium ferrvgineun, P
variabile, P. Lilljeborgi, Lymnaea decampy,
and...Oxylomg-retuse to the fauna. These
minor additions may have been lumped ints
P, casertanum, I obrussa, and Succinea
ovalis by Whittaker. Whittaker {1921, p.
65) reperted several land gastropods from
the deposit but only one terrestrial spe-
cies occurred in my sample.

Gyraulus parwvns, Valvata tricaerinata,
end Amnicele limosa are the most &bundant
species but Lymnaeo decanpi, Helisoma an-
ceps  striatum, Physa heterostropha, and
Pistdium cosertanum are common, although
less abundant (Table 5). P. casertanun
occurs in awide range of habitats ' - k &
an  optimum depth range of (ess th._ 3
meters, anu Physa heterostropha sl so lives
in & variety of lacustrine habitats. The
other species are usually associated with
abundant aquatic vegetation in shallow wa-
ter. A pH range of7 to 8 is indicated by
the mollusks. Similar values were reported
from thepresent watar body byKindle {1927,
p. 5).

Charephyte oYgonia and vascular plant
detritus are abundant, but only a few Cha-
Fa stem casts can be seen in the compact
material. The fine-grained and relatively
pure mari issimilar in appearance to that
of the Southwest Venosta deposit. The
south and east shorelines of McKey Lake
were apparently exposed to wave action
during the higher water level. Present
lake level is much lower im the basin and
the water surface is more protected from
wind turbulence. Whittaker (1918, p. 17}
notes that fossils of some species, espé-
cially Valvata tricarinata and Helisoma
campanulatum, were smaller than living spe-
cimens at McKay Lake and concludes that
the fine-textured mavt produced anunsuit-
able molluscan habitat. The great abun-
dance of {ossils in the deposit contradicts
this conclusion. Whittaker (1921, p. 146-
155) alsc described existing molluscan
habitats in MeKay Lake. He notes an ah-
sence of pronounced wave or current action,
a large proportion of organic deposits,
absence of marl production, and the ge-
currence of most mollusks along the shore
where emergent aquatic plants are absent
and the bottom is a soft, biack mud. This
habitat isdifferent from that represented
in the marl deposit and many altered fao-
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tors such as nutriencs, wave and current
action, typeofsubmerged surfaces, inter-
speci fic competition, as wel} as bottom
type can account for size differences. The

littoral environment. that enists today - in-

McKay Lake is more similar te that repre-
sented ir peat beds overlying marl units.
However, the small number of species in
this marl deposit as compared with othar

deposits may be a function of current and
wave action making the shallow littoral
zone & less suitable habitat for certain
species thal require quiet bottom condj.
tions.  The exact position of the sample
in the section isanknown but the abundance
of aquatic plantinhabitants and the rarity
of land sneils suggests a position in the
lower or middle third of the marl bed

CONCLUSIONS

Paleocecalopy
Regional aspects

Letrophic lakes formed inseveral of the
deeper basins in the Gatineay Valley very
soon after they emerged from the Champlain
Sea. Water inthe depressions changed from
maTine to fresh in a relatively short pe-
ried of time. Some early stages in the
transition from oligotrophy te eutrophy
such as transport of soluble nutrients in.
to the basins and initial influxes of se-
diment frowm freshly exposed watersheds ap-
parently took place during themarine epi -
sade or its wening stages.

Lake levels heve fallen in the Gatineau
Valley since the beginning of freshwater
deposition. High stands during the early
histary of the basins were controll:4d by
water remaining &t sea level im the main
valley. As regional uplift continued, ba-
sins became more isolated andoputlet down-
cutiing controlled lake levels. The Roch-
ester Street and McKay Lake deposits both
refiect lowering of the Ottawa River and
a general Jowering of the water table in
the Ottawa Lowland. Freshwater hodies were
in 81} likelihood more numerous and more
clasely connected than at present on up-
lands surreunding the high stand of the
Champlain Ses, and freshwater organisms
were azble to disperse throughout this sys-~
tem of surface water quite rapidly. Non-
marime Mollusca that migrate along water-
courses, such as Naiades, were able to co-
lonize basine early in their freshwater
history. The more ubiquitous freshwater
forms that disperse by passive means un-
doubtedly moved gquickly intonew areas un-
der these conditions.

The Late Wiszconsin molluscan fauna is
similar to that now inhebiting southern
Ontario and Quebec. Except for possible
minor fluctuations in temperature and pre-
cipitation, the assemblage existed in la-
cestrine envirTonments not tog di fferent
from those now characteristic of the re-

gion. There is no relishle indication in
the fossil Molluscaofpost-giacial clima-
tic fluctuations recorded in the bollen
stratigraphy. Climatic variatiens were
possibily not severe enowgh to affect }a-
custrine mollusk assemblages, Tt is djif-
ficult co differentiate between complex
microenvironmental conditions in lakes and
minor fluctuations in regional climate;
therefore, utmost care should be used in
drawing climatic inferences from aguatic
organisme under these circumstances. In
southern deposits, for instance in Ohio,
the occurrence o fHelisona anceps striatum,
Pisidium ferrugineum, Promenetus exucuous,
and other northern species inlittoral 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 af 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
in the lacustrine sequences examined in
this study. Watts and Bright (1968, p.
B60) named and described several habitats
of living mellusks in conjunction with a
study of Pickerel Lake, South Dakota and
two of their terms are adepted here,

The sheltered Jacustrinehabitat of Watts
and Bright {1968, p. 860} includes shallow
areas generaily less than 10 feet deep,
where the bottom is soft marl and gytt}a.
Rooted aguatic vegetation is dense, with
scattered open areas, and very little wave
er current action disturls the water. It
is represented in the lake deposits of this
report by impure, poorly sorted marl and
marly gyttja with a conspicusus coarse-
carbonate fraction nfplant encrustations
Fine to ccarse 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 (1968, p. 861) consisted
of 21 forms; the most diverse assemhlage
they encountered. In my Pleistocene sam-
ples, the greatest number of species oo-
curred inunita referable te this habitat.
Pisidium nitidum, P. ferrugineum, Gyraulus
parvus, Velvete tricarinate, V. lewisi,
Helisoma anceps, H, campenulatum, Lymncea
decampl,. Promenetns exocucus, Physao gyri-
na, Sphaerium rhomboideun, and 8. simile
are common species tnunits apparently de-
posited in the sheltered littoral aress
of Pleistocene lakes in the Gatineau and
Ottawa Valleys. This habitat can extend
from water only a few [eet deep to the
outer portions of the shelf, and species
that generally inhabit deeper and cooler
parts of the littoral zone such as Valvate
fewis: and Sphaerium lacustre also dwell
in these surroundings. The conditions de-
scribed above prevailed during marl depo-
sttion in the Manitou Lake section, Unics
2 and 3 in the Lac Laflamme section, dur-
ing marl deposition in the Neshitt Lake
section, and in Urit 3 of the Bochester
Street deposit.

The open lacustrine habitat of Watts and
Bright (1908, p.860) refers to parts of
the littoral zoneaffected 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 bottems. Vege-
tation is generally less dense than in shel-
tered areas and large spots without rocted
plants are common. Watts and Bright (1968,
p. 860) found only Pisidium casertanun,
Lampstilis radiata siligquoidea, Amnicola
limesa, Gyraulus pervus, Helisoma anceps,
Valvata tricarinata, and V. lewi:i living
in this habitat. The present north shore-
line of Manitow Lake i1s an example of ex-
posure to strong wave actiop whereas the
Southwest Venostas deposit and the deposit
at McKay Lake were produced under condi-
tions ofless extreme exposure. These heds
are compesed of relatively pure and fine-
textured mar]l with less fine plant debris
than is genevally 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 agitstion prevented formation
of thick encrustations onplant parts, and
fragrented most carbonate casts inte fine
material. The mollusk specimens {rom these
deposits shownosigns ofunusuel abrasion.
Gyraulos pervus, Velvata tricerinaia, Am-
nicole linosa, Lymnaea decampi, Helisona
anceps, and a few species of Pis‘diun con-
stitute most of the freshwater assemblage
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in the Southwest Venosta and McKay Lake
deposits. Species of Pisidiua that ocour
in quiet areas and thelarger lymnaeid and
planorbid snails arve absent or pooarly re-
presented. Few species make up the assem-
blage.

The shoreline habitat, termed s littoral
habitat by Watts 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 wand higher plants, as
well ag mud flats, shoreline pools, and
small inlets, This part of the lacustrine
environment is more affected than others
by seasonal changesin waterlevel, storms,
and diernal or seasonal ter- “rature chan-
ges. Outer margins of the area are inhah-
ited by many of the mollusks that oceur in
deeper water, but Lymneea obrussa snd L.
dalli are the commen bottom dwellers along
shore, with species of Qxyloma and Succi-
nea often occurring on wet areas of the
shoreline. The plant dwellers, Gyrevius
parvus and Velwvatae tricarineta, and seme
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 most species of
aquatic Mollusca temporarily to invade
marginal areas of a bog lake.

The peat and fine clastic beds that over
lie marl deposits in the Gatinezu Valley
were produced by the shereline marsh en-
vironment. The characteristic aquatic
species in these units are Gyreulus par-
vus, Valvatae tricarinate, Pisidium caser-
tanum, P. compressem, P. ademnsi, 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 shareline bog during times of high
water. [ikewise, many of the land snails
preserved in peat layers were likely sea-
sonal isnhabitants of the bog mat as well
as allochthones.

The tep 4te 6 inches of sections in the
Gatineau Valley include livinganimals and
modern shells of land gastropods. These
represent a wooded lowland habitat., The
most commen species, Carychium exiguunm
Nescvitrea electrina, Vertigo cvata, Gas-
trocopta tappariene, and Vallonia pulchel-
le normally osccur in moist, wooded aress
usvally adjacent te bodies of water.
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Role of plants

Booted "aquatic plants are well known as
primary producers, inhabitable surfaces,
and sheltering structures in the agquatic
ecosystem. Vegetated shallow areas hav.
bor species andindividuals of consumer or-
ganisms in large numbers. The common {resh-
water moliusks in marl beds in the Gati-
nean Valley region and elsewhers in east-
ern North America are species whose 13v-
ing representatives thrive in this complex
livtoral community. In additien to in.
fluencing faunal tomposition, aguatic ve-
gelation seems to be the primary agent
forming the marl deposits encountered in
this study. A]gae,particularly a few spe-
cies of bluegreen algae . d Chare, are
qui te efficient at marl accumulation. The
marl deposits discussedin this report were
laid down amid more or less dense beds of
Chare, and warl is stjll accumul ating at
Lac Laflamme andMani tou Lake on and among
Chare plants. Few vascular plants arepre-
sent in the vicinity of marl deposi tion
and mest of the carbonate js being laid
down in the 2one of submerged vegetation.
Davis (1900, - A94; 1901, p. 506) con-
cluded that charophytes are largely res-
ponsible for the accumulation of lake marl
and its textural properties, Some slight
variation in molluscan assemblages may be
associated with establishment of almost
pure charophyte stands, or stenewort mea-
dows, and thepresence of fosail charophy-
tes sheuld be noted in conjunction with
studies of non-marine mellusks from car-
bonate deposits. Unlike vascular plants,
stoneworts produce very little orgapic de-
bris, and a succession of decreasing plant
dettitus in asection can bemisinterpreted
as a decline in vegetation if charophyte
fossils are overlooked,

Origin of the faunas

Most of the Pleistocene Mollusca found
in the Ottawa -St. Lawrence Lowland and ad-
jacent areas are common species whose ran-
g¢s extend over the greater part of east-
ern North America and beyond. Such or-
#anisms contribute little to determining
the origins of an assemblage in a small
regions!l wnit suck as the Ottawa and Gatd-
resu Valleys., Eleven of the species have
mere restricted ranges and they are: Lyn-
naea datly, [, decampi, [. heldemani, 1.
nepasoma, Helisoma campanulatum, Ferrissiq
parallela, Nescvitrea binneyana, Disens
cronkhiteq catskillensis, Gestrocopta tap-
ponlenea, Vertigo bollesiagna, and V. morset.

Together, the Present range of these f{orms

includes.. the .Great Lakes - St Lawrence

drainage system and adjacent portions of
the Upper Mississippi River system coast-
al drainage in New Ingland, and northern
parts of the Ohio River sy stem L. dalls
extends into the southwestern UnitedStates
and F. pareliela has an uncertain range
but is most abundant ip the Great Lakes
region.

Mollusca apparently followed retreating
ice into the Great Lakes region from un-
glaciated areas in the Mississippi Valley,
and it s likely that this advance fol-
towed deglaciation nartheastward inte the
eastern Great Lakes and St, Lawrence Val-
ley. Gadd (19692 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 merk the northery
extent of Lake Frontenac, a pre-marine gla-
cial lake. The deglaciated southern por-
tion of the Ottawa Lowland was open to
moliuscan colonization prior toinundation
by marine water; however, there are no
recordsof Late Wisconsin mellusks in post.
glacial beds overlain by marine sediment
known to the writer, Marine water extended
to between Pembroke and Deep River, Onta-
rio and into the Gatineauw Valley during
the maximum advance ef the Champlain Sea.
Emergent parts of the ‘Frontenac Axis such
as the Algonguin Park-Benfrew County area
and unglaciated uplands inPontiac Coun ty,

Quebec north of Qttawa River were still

available for non-marine motluscan habi-
tation. Segments of populations that be-
came established in lakes at higher eleva-
tions before the marine invasion probably
sarvived the Champlain Sea interval in
these hodies of fresh water. A corridor
for eastward dispersal of non-marine or.
ganisms onto the Laurentsan 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 Gatineau Valley deposits described
in this report and deposits at Richardson
Lake, Quebec: Rox Marsh, Ontario: and At-
kins Lake, Ontaric were all exposed dur-
ing recession gof the early, high-water
phaseof the Champlain Sea. The first mel-
luscan pioneers of these lakes probably
came from populations already established
on nearby highland areas. DNeglaciation at
North Bay, Ontaric and the shift of Great
Lakes discharge to the Fossmill and Mat-
tawa-Ottawa channels cpened a major route
for molluscan entry into the St. [awrence
Valley during thewaning stages and at the

g
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end of the Champlain Seainterval but this
event apparently post-dates the beginning
of mar! deposition at many sites in the
Gatineau and Ottawa Valleys. Although the
sutlets provided an important route into
the Ottawa Valley for someorganisms, a di-
verse molluscan assemblage wasalready es-
tablished in the Ottawa and Gatinean Val-
leys prior to their inception. The large
maTine  embayment dn- the St. Lawrence. Val-.
ley and Ontario basin preobably inhibited
but notnecessarily halted non-marine mol-
lusk dispersal from scurce populations
south and east of the Ottawa region.

Roy (1964, p. 71} found thatlLyanaga sta-
gnalis, [, megasoma, L. haldemani, andife-
lisoma trivolvuis were apparently late av-
rivals into northeastern Wisconsin lake
sections. He concluded that these speciss
were uaable toinvade northern aress until
the post-glacial climate became merewode-
rate. While climate seems to be respon-
sible for extinction of these elements a-
long the southern part of their Late Wis-
consin range, other factors apparentlv ax-
ert a strong influence on their posct-gla-
cial fessil record innorthern areas. Lynm-
naeq stagnalis, L. megesoma, and Helisoma
trivolvis arecertainly among thelater in-
habitants of mwarl lakes in the Gatineau
Valley. These animals are also inhabjt-
ants ofguiet, shallow water where emerpgent
vegetation and its debris are abundant.
Thus, awater body is a likely habivat for
large populations of these species only
after emergent plant zomes and shoreline
beds of organic detritus become well de-
veloped, rather than during the earliest
stages of lake filling. Lymnaeec stagnelis
and Helisoma trivoluvis are confined to the
middle andupper portions of Jake sections.
They are rare or absent from the Southwest
Venosta, McKay Lake, and Box Marsh depo-
sits, but are liviang today in marshy are-
as and among emergent plant beds at these
localities. McKay Lake is several thous-
and yedrs younger than theother hasins in
which these species often ocrour as fossils.
The late appearance of Lymnaea stognalis,
L. megasoma, and Helisoma trivolvis inQua-
ternary lake sediments may be more 2 func-
tion of habitat development in individual
bodies of water than asecond wave of fau-
nal migration reaching the region. How-
ever, i{ these @gastropeds are dispersed
through passive transport over short dis-
tances bhetween shallow, heavily vegetated
pools, theirLate Wisconsin migration inte
northern areas mayhave been delayved until
such habitats became established alongwa-
terway connections in freshly deglaciated
areas.
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Age and corvelation

Marine shells at 450 feet near Pembroke,
Ontario have been dated at 10,870 + 130
yrs. BP. (GSC-90, Dyck and Fyles, 1963, p.
44}, I this date is consiatent with othe
ers for the Champlain Sea, down-warping
may have enabled marine water to reach
higher present elevations in the Gatineoss

~¥alley - than.in . the.. Otrawa Valley to the

south as Antevs (1939, p. 714) suggescs.
Ischases on reaised beaches west of Ottawa
show that tilting was toward true norvth,
at least when beaches were being censtruc-
ted between 250 and 300 feet (Gadd, 196}
p. 3). The Champlain Sea water plane was
apparently confinad to present elevations
0f 430-500 feet in the Gatineau Vallev a-
beut 10,800 years ago, since the dated site
at Pembreke occcurs at approximstely the
same latitude as Brennan Hills, (uebec,
Within this elevation range, sea level was
confined te & narrow strip along the main
channel of the Gatinean River, and the ba-
sins discussed in this report rose abave
sea level befare about 10,800 vears ago.
The Gatineau Vu.ley lacustrine depositsall
occur above 500 feet. Sections at Maniton
Lake, Lac Laflamme, and Nesbitt Lake in-
dicate a rapid transition from marine ta
freshwater conditions that took place in
years or decades rather than time intervals
of greater magnitude. If the time between
11,800 and 10,800 yrs. BP. is tazken as an
age range for the recession of marine wa-
ter fromhigher elevations in the Gatineau
Valley, the onset of lacustrine deposition
should have similar ages.

Marine sediments oceurring at high ele-
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 receded
neat or after the time of transition from
a subarctic to bhoreal molluscan fauma in
the main marine body remaining at lower
elevations,

¥srl deposits formed at Richardson Lake.
Quebec, and Box Marsh, Ontario soon after
marine conditions endedin theseareas {(Gib-
sem, 1967, p. 32; Clowers 1966, p. 56).
Clowers and Gibson chose as a maximum age
for freshwater sedimentation in these lakes
the minimum sage of 9,500 yrs. BP. 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 feer and it i1s likely
that they were inundated only by the early,
high phase of the Champlain Sea. These
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basing evidently rose above sea level a-
round 11,000 years ago and began accumu-
lating freshwater marl about the same tige

2%, or probably before, the Gatinean Vals-

Tey iakes.

Pleistocene Mollusca at  Atkins lake
northwest o f Brockville, Ontario were sty-
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
15 probably contemporaneans wi th op slight-
ly older than the beginning of mar] depo-
sition at the Gatineau Valley localities
and at Box Marsh and Richardson Lake.

Terasmae and Hughes (1969, P 1444} de-
termined an age of about 10,000 yrs. pp,
for entry of Great Lakes discharge into
the Ottawa River through outlets at Norih
Bay, Ontario. Subsequent C-14 dates sup -

port this age (Iyck and Fyles, 1963, ;.

44; Lowdon and Bl ake, 1668, p. 215) and
Gadd (1962, 5. 3) suggests that the ipfinx
of fresh water was an important factay in
lawering saliritvy in the Ottaws area dur-
ing the final Chemplain Sea stage.

The Rochester Street and McKay Lake de-
POSits are associated with early stages of
the Ottawa River and are considerably young-
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